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I 

INTRODUCTION 

We had the great honor of organizing the CBU International Conference 2019: Innovations in Science 

and Education (ISEIC 2019) in Prague, Czech Republic. It was truly a great pleasure for us to greet a 

lot of participants from many different countries attending ISEIC 2019 (in previous years known as 

CBUIC)! We firmly believe that the conference will become an important international event in the field 

of cross-industry discussion about innovations in Education and Science. 

ISEIC 2019 was organized by ISE Research Institute, CBU Research Institute, and Unicorn College, all 

located in Prague, Czech Republic. Proceedings were published by CBU Research Institute. 

Three cooperating organizations supported the three-day conference. There were 158 papers accepted 

and other 4 abstracts for presentation at ISEIC 2019, contributed by 401 authors from 22 countries. We 

had plenary speeches and several well-known scientists and experts, to give invited talks at different 

sessions. 

The purpose of ISEIC 2019 was to provide a forum for the participants to report and review innovative 

ideas, with up-to-date progress and developments, and discuss novel approaches to the application in 

the field of their own research areas and discuss challenges of doing science and education. 

We sincerely hope that the exchange of ideas on doing research, science and improving education will 

help the participants, and international cooperation sharing the common interest will be enhanced. 

On behalf the Organization Committee of ISEIC 2019, we would like to heartily thank our cooperating 

organizations for all they have done for the conference. We would also like to thank the authors for their 

contribution to the proceedings; the participants and friends of ISEIC 2019, for their interest and efforts 

in helping us to make the conference possible; and the Editorial boards for their effective work and 

valuable advice, especially the ISEIC 2019 secretariat and the staff, for their tireless efforts and 

outstanding services in preparing the conference and publishing the Proceedings. 

Petr Hájek, ISE and CBU Research Institute 

David Hartman, Unicorn College 

Conference chairs 
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DETERMINANTS OF TRANSPORT COMPANY VALUE AND THE SELECTION OF 
VALUATION METHODS 

Eva Adámiková1, Tatiana Čorejová2, Lenka Môcová3

 
Abstract: The development of a company significantly influences its final value. The value of a transport company can be 

determined for various legal acts, which also influence the selection of valuation methods. The view of the transport company 

may differ, depending on whether it is seen by investors or the company owners. Methods of evaluating a transport company, 

but also of all companies in expert practice, usually follow methodological procedures outlined in the legal standards. These 

methods are based on basic principles, namely the asset principle, the yield principle, the combined principle, and the market 

principle. These principles also include other methods of determining the company's value. Each method has its own specifics, 

a modification of only one model parameter changes the entire company value. The aim of this paper is to analyze the input 

data and their impact on the value of the transport company from the perspective of various methods. The paper shows the 

impact of the change in the rate of capitalization and g - the sustainable growth rate and the significant impact of the continuing 

value on the general value of the company. 

JEL Classification Numbers: M41, G32, DOI: 10.12955/cbup.v7.1334  

Keywords: transport company value, company assets, asset method, yield method

 

Introduction 

The value of a transport company can be determined for different legal acts that affect its outcome. A 

particular view of a company can be taken by owners who may want to establish the value of their 

business, for example, for the purpose of selling, non-monetary deposit, liquidation of the company, or 

for determining the value of shares in public limited companies, or the value of the business share, for 

example in settling the undivided co-ownership of spouses and redemption of shares at divorce. 

Investors who want to invest in a particular company strive to establish the value of the company in 

terms of their investment and its return in the future. Yet another perspective is taken by the accountant 

who applies the accounting data in the calculation of its book value.   

Determining a company's book value is a simple, but not a very accurate method. This method is based 

on calculating the book value of the company's assets that are reported on the asset side of the financial 

statement of a company. From this value the amount of borrowed resources, which is reported in the 

financial statement on the liabilities side, is then deducted, i.e. the sum of reserves, long-term and short-

term liabilities, bank loans, short-term financial assistance and accruals (Jankalova, 2013; Kislingerova, 

2001; Majduchova et al., 2018). The result is the difference representing the company's equity, which 

is, in essence, the net book value of the company. For many legal acts, the book value is inadequate. It 

is necessary to estimate the market value by experts. 

For valuation practice, the general value of a company or its parts is defined in Decree 492/2004 Coll. 

on the determination of the general value of the property, the property for the purposes of the Decree 

being understood according to § 2 subsection (a) as the assets of the company as a whole, part of the 

company, component of the company's assets or assets other than the company assets.  

In determining the value of a company, it is important that each of the valuation methods takes into 

account the key factors of the issue. The value of the objectified asset must consider the acquisition cost 

of the asset concerned, its degree of depreciation, the development of the market prices of the relevant 

asset components from the time they are acquired to the time of their valuation. Moreover, it must 

include the cost associated with the establishment, operation and management of a company and its 

financial structure, i.e., the share of owned and borrowed capital that covers the assets of the company, 

as well as the deadlines related to the fulfillment of its obligations (Dong, 2018). An important factor in 

determining the value of a company by the yield principle is the consideration of its future yield, a well-

designed business plan that is related to past business development, especially when the company is 

valued for an unlimited lifetime (Gu et al., 2017; Na et al., 2017; Xiao, 2017). 
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A key factor in selecting a method, as well as a factor influencing the value of a company, is its life 

cycle, as it is appropriate to use a different valuation method at each stage of the life cycle or the rate of 

intangible assets in company assets (Huang, 2017). The amount and quality of information available to 

the expert also play a significant role. 

Methods for determining the value of assets 

A general value in the sense of Decree 492/2004 Coll. shall be understood in § 2 subsection (g) as the 

resulting objectifiable value of an asset, which is the expert assessment of the most likely value of the 

valued asset on the valuation date at the given time and location. The asset shall reach the value on the 

market under conditions of free competition, fair trade between a willing buyer and a willing seller in 

an arm's length transaction, after proper marketing and with the parties having each acted 

knowledgeably, prudently and without compulsion, under the presumption that the price was not 

influenced by an inadequate motive. It usually includes value-added tax. 

The value of a transport company is influenced by a large set of factors that experts should take into 

account in the process of objectification and include into their calculations. These are internal and 

external factors as well as the purpose for which the value is determined. The purpose of the valuation 

may stem from internal or external needs. The needs can specifically include the internal needs of the 

valuated company in connection with the purchase and sale of the company, its division or the division 

of its parts (e.g. due to mergers, bankruptcy, new partner, etc.); or for external needs, in connection with 

a loan application, property insurance, litigation, criminal proceedings, tax purposes, etc. The use of a 

particular method must be justified in the expert testimony. The general value of an enterprise is 

determined by a legal entity, namely an expert body or an expert organization. 

In Decree 492/2004 Coll. on the determination of the value of the asset, several methods are defined to 

determine the general value of a company. These methods are based on certain fundamental principles 

such as asset principle, yield principle, combined and market principle. Most commonly used methods 

are based on the asset and yield principle or their combination. 

 

Asset principle – The value of a company is calculated from the value of the individual components of 

the company's assets from which the value of the obligations is deducted. In Decree 492/2004 Coll., the 

valuation of the general value of assets is mainly attributable to the asset and liquidation method. 

 “The company's asset valuation principle represents a static view of the enterprise as a whole while 

respecting the principle of conservation of substance. It requires the cooperation of experts from 

technical and economic fields, precise organization of the work, provision of documents, property 

inspections, consultations with the contracting authority, as well as the use of all the skills and expertise 

of the experts.” (Sedlakova, 2012) 

The general value of the company and its parts by the asset method is determined as follows: 

𝑉𝑆𝐻 =∑𝑉𝑆

𝑛

𝑖=1

𝐻𝑍𝑀𝑖
− 𝑉𝑆𝐻𝐶𝑍 

 

where:  

VSHZMi
 - the general value of the company and its the parts determined by the asset method [€], 

∑𝑉𝑆

𝑛

𝑖=1

𝐻𝑍𝑀𝑖
 

- 
the sum of the general values of all the parts of the assets that are the subject of 

valuation [€], 

VSHCZ
 

- the general value of borrowed resources  [€]. 

Besides the company's own value, the method also provides information on the value of specific 

components of the assets and liabilities individually. This is necessary if the company will apply the 

expert testimony in accounting. Also, the method is used when the entrepreneur does not have a clear 

business intention, or if the business plan does not relate to the historical development of the company 

or shows a loss. The disadvantage of this method is its time-consuming and labor-intensive nature as 
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well as financial costs of its implementation. The asset method does not take into account the yield 

potential of the company. 

Yield principle – In this case, the value of the company is determined on the basis of the withdrawable 

resources that the company will generate in the future. In the Decree, the yield principle is applied in 

the yield method. 

The yield method is defined in detail in Decree no. 492/2004 Coll. on the determination of the general 

value of the assets. This method can be used with companies with an unlimited or limited lifetime. Most 

often, the calculation is applied to companies with an unlimited lifetime. 

For our purposes, we will specify a basic relationship for prosperous companies, with unlimited lifetime 

(the so-called going concern principle):  
 

VSHP = HOZ + HP   [€], 

where 

VSHP – the general company value determined by the yield method [€], 

HOZ      – the value of withdrawable resources during the evaluated period [€], 

HP         – continuing value [€]. 

After adding the basic value of the withdrawable resource and the continuing value, the general value 

determined by the yield method was calculated according to the following relationship: 

VSHP = ∑
𝑂𝑍𝑡
(1+i)t

𝑛

𝑡=1
   +  

𝑂𝑍𝑛+1

𝑖−𝑔
 . 

1

(1+𝑖)𝑛
   , 

for a continuing value, the following relationship applies (  i > g ) 

where: 

OZt        – withdrawable resources during the evaluated period [€], 

i          – the rate of capitalization in percent, which is used in a decimal form [%/100], 

OZ n+1 – the volume of withdrawable resources in the year following the monitored period [€], 

g         – the sustainable rate of growth of withdrawable resources in percent, which is used in a decimal  

             form [%/100], 

n         – the length of the observed period [year]. 

The continuing value (HP) is the value of the company's withdrawable resources in the year following 

the observed period, taking into account the company's prerequisites to generate withdrawable resources 

over an unlimited period that is recalculated to the present value on the valuation date. 

The sustainable growth of withdrawable resources (g) represents a percentage change in the annual 

capacity of a company to generate withdrawable resources. It depends on the company's condition on 

the valuation date and its development during the evaluated period within its industry, in the context of 

its history. 
 

The sustainable growth rate in the expert testimony is determined in accordance with established 

practices, such as the Gordon model, geometric series and arithmetic series. The selected 

methodological procedure in the expert testimony must be specified. 

The capitalization rate (i) is determined as follows: 

i = (1 – DS). NPK.  
𝑃𝐾

𝐶𝐾
 + NVK. 

𝑉𝐾

𝐶𝐾
 

CK = PK + VK [€], 

Where 

i       –  the calculated rate of capitalization in percent reflecting the level of risk, the average cost of 

capital and the structure of the capital employed, which is used in a decimal form [% / 100], 
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DS  –  the rate of income tax in percent, which is determined by the Income Tax Act for the valuated 

company, in the calculation it is used in a decimal form [% / 100], 

NPK    – the cost associated with using the borrowed capital in percent, i.e. interest and other costs paid 

by creditors. They are used in a decimal form [% / 100], 

PK    – the volume of borrowed capital. It consists of the components of liabilities that are used to 

calculate the capitalization rate, namely long-term bank loans, current bank loans, financial assistance, 

bonds issued, bills of exchange, leases, paid rents and other liabilities [€], NVK  –  the cost of own capital in percent, i.e., the share of the profit expected and earned by the owner 

for the investment of their capital in the company, which is used in a decimal form [% / 100], 

VK  – the volume of own capital that consists of the components of liabilities. For the purpose of 

calculation, these components are the equity [€]. 

CK   –  total capital, which is the sum of own and borrowed capital [€]. 

The yield method is applied when determining the value of a transport company or its part, for example, 

when an entrepreneur needs to know the value of a company for sale, or when the business partners need 

to know the value of a business share in case they want to settle financial issues. The advantage of this 

method is that it takes into account the yield potential of the company and is less demanding compared 

to the asset method. It does not require such a team of experts as the asset method. An entrepreneur 

receives information about the value of the company as a whole but does not know the value of the 

individual assets and liabilities. It cannot be used, for example, if a newly established company needs to 

book an asset.  

In the yield method, the expert relies on the financial plan of the transport company (ideally for the 

next 5 years), which is submitted by the contractor. The expert must examine the feasibility of the 

business plan, e.g. outlined by the financial-economic analysis of past development. 

After the phase of the method selection, the implementation phase takes place, where the method should 

be correctly applied in the company. If the method is not used correctly, or it does not take into account 

all the crucial factors, it can have a significant impact on the company's final value. As this issue is 

extensive, we will only demonstrate some examples of applying wrong or incomplete information. 

Influence of coefficients and variables on the final value of the transport company 

Asset method  

In the asset method, experts work with various information such as bookkeeping records, contracts, 

installment schedules, asset cards, etc. The basic values of asset components are modified using different 

coefficients. These coefficients must include all factors that affect the value of a particular component. 

This process is called the objectification process. Most companies record receivables, as well as 

liabilities in their books, so it is most convenient to use these asset items as an example. 

In the case of receivables, we will specify the customer, namely AZ, ltd. The evaluated company records 

an unpaid invoice of EUR 15,000 against AZ, ltd., where the due date was November 5, 2017. The value 

of the company as a whole is determined as of December 31, 2017. No more information in terms of the 

invoice was submitted, the customer appears to be active. In case the receivable is included in the group 

of active customers, the resulting total value of this asset component is recalculated by the enforcement 

coefficient kv = 0.8. It follows that the general value of the receivable is 15000 * 0.8 = 12000 Euros. 

This is based on the information from the expert testimony contractor. However, the expert found that 

AZ, ltd. is in bankruptcy, highly indebted, and does not communicate with the evaluated company at all. 

For this reason, it is necessary to consider that customer as risky and inactive and include it in the 

bankruptcy group. As the evaluation is carried out with a time delay, the expert knows that the company 

in question is inactive not only as of December 31, 2017, but also in 2018 when the expert testimony is 

being prepared. Due to this, a minimum coefficient of enforcement kv = 0.01 was assigned here. Then 

the general value of the receivable is 15000 * 0.01 = 150 Euros. If the group of evaluated items includes 

more inactive customers on whom incorrect information has been provided, it can have a significant 

impact on the resulting overall value of the company. It is also necessary to consider the purpose for 

which the company is valued. 

The second example is related to trade liabilities, where supplier ABC, ltd. is also the customer of the 

evaluated company. The recorded receivables include an invoice amounting to EUR 30,000 which is 

three years overdue, as the due date was of December 31, 2017. The liabilities include a supplier's 
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invoice from this company, in the amount of 18,000, two months overdue. If the receivable of EUR 

30,000 was evaluated separately, considering the facts that it was overdue and included in the active 

customer group, the receivable would be recalculated by the coefficient of enforcement kv = 0.2. The 

general value of this receivable would be 30000 * 0.2 = 6000 Euros. 

However, this is a misconception, because we cannot separate the receivables and liabilities of the same 

company since they can be offset against each other. It follows that the value of the receivable may be 

reduced to a maximum of the liability. 

The value of the company's assets cannot include an asset that is not settled: stated: "The subject of the 

valuation of the overall value of the company is all settled assets. Unsettled assets do not form a part of 

the company's general value until the date of completion of the expert testimony." (Sedlakova, 2012) 

This example demonstrates that the inclusion of an asset in the incorrect group and the assignment of an 

incorrect coefficient leads to a distortion of the resulting general value. Therefore, collecting information 

and supporting documents is one of the basic steps in the company's valuation. 

Yield method 

In the yield method, it is necessary to take into account the specificities arising from the functioning of 

the company and the model of the yield method itself. A weakness of this method is the unlimited life 

of a company: "We live at a time when the estimated unlimited life of companies is becoming 

increasingly fictional. Everyday experience shows us that company insolvency is, on the contrary, a 

common issue. The possibility of insolvency should also be reflected in the valuation. The value of a 

stable company should be greater than that of companies that are unstable." (Mařik, 2014) As a possible 

solution here he suggested to estimate the life of the company. However, this is very difficult in practice. 

Therefore, foreign theory and practice keep on considering an unlimited lifetime. 

Identifying value by a yield method with unlimited lifetime is a demanding process, especially in terms 

of correct input of parameters in the calculation. From the perspective of the whole model of the yield 

method, there is obviously a high sensitivity to any change of variables in the formula, so the expert 

must be very cautious about the calculation. In this paper, we demonstrate how the model responds to a 

change in the capitalization rate - i and the sustainable rate of growth - g. 

If i = 0.1160 (in %/100) and g = 0.013 (in %/100) 

 Table 1. Yield method if i = 0.1160 (in %/100) and g = 0.013 (in %/100) 
 

 Company plan linked to 

past developments 2015 2016 2017 2018 2019 2020 OZn+1 
 

Withdrawable resources 

(OZ) 6 668 6 754 6 842 6 931 7 021 7 112 7 205 

1/(1+i)^t 0.89606 0.80292 0.71946 0.64468 0.57767 0.51762 0.51762 

 Hoz (t) 5 974 5 423 4 923 4 468 4 056 3 682 3 729 
 

Source: Author 

Value of the withdrawable resource Hoz = 28 525.613Eur 

Continuing value                               HP    = 36 207.397Eur 

General value of the company        VSHP= Hoz + Hp = 64 733.010 Eur 

If i= 0.05 (in %/100) and g= 0.01 (in %/100)   

Table 2. Yield method If i= 0.05 (in %/100) and g= 0.01 (in %/100) 
 

 Company plan linked to 

past developments 2015 2016 2017 2018 2019 2020 OZn+1 

 

Withdrawable resources 

(OZ) 6 668 6 734 6 802 6 870 6 938 7 008 7 078 

1/(1+i)^t 0.89610 0.80299 0.71956 0.64479 0.57780 0.51776 0.51776 

 Hoz (t) 5 975 5 407 4 894 4 429 4 009 3 628 3 665 
 

Source: Author 
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Value of the withdrawable resource    Hoz =   34 651 Eur 

Continuing value                                  HP    = 132 037 Eur 

General value of the company          VSHP = Hoz + Hp =166 687.500 Eur 

If i= 0.12 (in %/100) and g= 0.05 (in %/100) 

Table 3. Yield method If i= 0.12 (in %/100) and g= 0.05 (in %/100) 
 

 Company plan linked to 

past developments 2015 2016 2017 2018 2019 2020 OZn+1 
 

Withdrawable resources 

(OZ) 6 668 7 001 7 351 7 718 8 104 8 510 8 935 

1/(1+i)^t 0.89286 0.79719 0.71178 0.63552 0.56743 0.50663 0.50663 

 Hoz (t) 5 953 5 581 5 232 4 905 4 599 4 311 4 527 
 

Source: Author 

Value of the withdrawable resource   Hoz = 30 581.522 Eur 

Continuing value                                 HP    = 64 668.478 Eur 

General value of the company         VSHP = Hoz + Hp = 95 250.000 Eur 

The stated calculations indicate that the most significant effect on the final company value by the yield 

method with an unlimited lifetime has a continuous value, which is very sensitive to the relationship 

between the rate of capitalization and g - the sustainable growth rate. 

Conclusion 

Based on the above calculations, it is necessary to consider the condition of the company in terms of its 

life cycle stage. The asset method needs to obtain the necessary information to avoid any distortion of 

the resulting value and to ensure that coefficients consider all the specifics of the company's assets. 

The yield method features a large number of variables that affect the resulting value. The paper shows 

the impact of the change in the rate of capitalization and g - the sustainable growth rate and the 

significant impact of the continuing value on the general value of the company. In this case, it might be 

necessary to consider adjusting the calculation methodology for risky companies. It is worth considering 

whether it is less risky to estimate the company's residual life and not to consider it permanent. The 

difficulty of estimating the remaining life span of a company is one of the main reasons why foreign 

practices and theories insist on an unlimited life span. For operating companies, this error will not be 

great. However, this will have a different impact for weaker enterprises. The estimate of the actual life 

of a company is associated with a smaller error in the value of the transport company than when an 

unlimited life is applied. 
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STRUCTURAL DEFORMATION OF THE RUSSIAN ECONOMY IN THE CONTEXT 
OF GLOBAL CHALLENGES 

Viktor Barkhatov1, Iuner Kapkaev2, Daria Benz3, Pavel Kadyrov4 

 
Abstract: The objective of the study is to determine the nature of heterogeneous structural deformations in the economy of 

Russia. The structural deformations result from the development strategy formed during the transitional period in the 1990s. 

Implementation of the strategy caused an increase in investment in the commodity sector along with its shortage in the high-

tech sector; it resulted in a low knowledge-intensity level of the Russian production which became uncompetitive both on the 

domestic and global markets. The article covers all the aspects of the structural deformations in the Russian economy including 

the preconditions for these deformations to arise. 

JEL Classification Numbers: F02, F62, F63, DOI: 10.12955/cbup.v7.1335 

Keywords: The structure of the national economy, structural deformation, structural shift, global challenges. 

 

Introduction 

Today the development of any country is generally determined by economic structure and how well it 

was formed. The modern world is being constantly challenged by global economic shocks caused by 

transformational processes in the economies of major countries. The assessment of the current 

proportions in national economy, determination of general reference points for future transformations, 

and the results of the transformations are the key factors for a nation’s development. Priorities in 

structural policy formation as well as in interindustry balance modeling are unique for every country 

and determined by the nation’s historical and economic background.  

The Russian Federation, in modern conditions, badly needs structural transformations in its economy. 

Problems that accumulated during the decades of the Soviet Union’s existence were immensely 

aggravated by a sharp transition from the command-administrative system to a market economy. The 

market mechanism formed in Russia is actually incapable of creating conditions for progressive 

structural changes, which are necessary for the Russian economy. The current strategy of socio-

economic development is based on an export-driven approach, and as a result, cannot generate 

innovative ways of development and respond appropriately to global challenges. 

Our research is aimed at revealing the current structural disproportions in the Russian economy, to 

determinate objective perquisites for these disproportions, and to estimate how strongly global economic 

shocks influence the Russian economy. 

Literature review 

The issue was explored by the representatives of different economic schools of thought. The works of 

F. Quesnay (1960) made significant contributions to research of structural deformations in national and 

global economies. He structured basic proportions and directions of GDP realization. K. Marx and F. 

Engels (1964) made an attempt to discover dynamic structural deformations. The new approach differed 

from their predecessors in that they analyzed structural processes in dynamics, not in statics. J.B. Clark 

(1886) in his proceedings on economic statics and dynamics analyzed economic development 

prerequisites. He discovered that structural disbalance is caused by disproportions between different 

sectors of the economy. 

Today, in transforming economies the influence of cyclic dynamics on structural shifts cannot be 

underestimated. I. Schumpeter (1982) made fundamental contributions to understanding the cyclical 

regularities in structural development of the socio-economic system. He claimed that the formation and 

functioning of a market economy in Russia requires the renewal of a theoretical basis for the impact of 

cyclical dynamics on structural characteristics of economic development. 
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Forecasting structural dynamics in accordance with cyclical regularities of economic development is of 

great importance. The works of K. Clark, M. Porat, and D. Bell (1999) pay great attention to the models 

of structural development within constantly progressing and actively reforming economic systems. The 

provisions of these works served as the starting point for further research of structural shifts; they also 

contributed a to better understanding of the technological basis deformations and transformations under 

the influence of changes in an institutional environment. 

Since the beginning of economic reforms in Russia, the theory of structural deformations in aspects of 

reproduction, investment, and commodities was developed by Russian economists (Glazyev, 2008; 

Yakovets, 2002; Danilov-Danilyan, 2001; Kondratyev, 2002; May, 2006). However, the level of 

knowledge in structural deformations regularities of the Russian economy in conditions of financial 

crisis and in post-crisis Russia remains insufficient. Therefore, the necessity of a technological basis 

reformation, aimed to modernize the material-production sphere, is still an issue of great importance. 

The table below provides key figures of economic development in Russia during the period of 1993-

2015. It supports the thesis about the necessity of a technological basis reformation, aimed to modernize 

the material-production sphere.  

Table 1: Key indicators of economic development in dynamics during the period 1993-2015 

(percentage of the same indicator in 1990) 

 1993 1995 1998 2000 2005 2008 2009 2010 2013 2015 

Industrial output  64.9 49.7 46.2 54.2 72.7 83.0 74.1 79.5 86.7 89.0 

Agricultural production  82.7 67.0 56.0 61.9 71.2 84.1 85.3 75.7 94.1 98.4 

Fixed investment 44.9 30.7 21.0 25.9 42.5 67.9 58.7 62.4 73.7 73.6 

Real (disposable) income of 

the population 

51.1 40.0 32.8 36.7 63.5 82.7 85.3 90.3 98.0 99.8 

 

Source: Russian statistics annual, Russia in numbers 

According to Table 1, for the last 25 years the key economic indicators in Russia didn’t even reach the 

level of 1990; at the same time the economy obviously drifts to simplification. Qualitative economic 

development depends on technological equipment of industrial production which determines the role of 

the high-tech sector in its hierarchy (aviation industry, radio industry, communications industry, 

electronic engineering, rocket and space industry, defense industry). All these spheres are based on 

mechanical engineering which represents 30-50% of industrial production indicator in developed 

countries. 

Table 2 provides data on the structure of industrial production in Russia during the period 1990-2015 

Table 2: Structure of industrial production in Russia. 1990-2015 (%) 

Industries 1990 1995 2000 2005 2010 2015 

Industrial output, total 100.00 100.00 100.00 100,00 100.00 100.00 

Electricity and fuel industry  10.4 25.6 25.4 26.8 25.0 28.7 

Ferrous and nonferrous metallurgy  10.3 13.9 15.8 13.9 13.3 9.5 

Chemical and petrochemical industry  6.9 7.1 6.2 6.4 7.0 6.4 

Mechanical Engineering and Metalworking 28.0 16.0 16.4 13.0 13.8 14.0 

Timber industry, pulp and paper industry 5.2  4.6 4.0 3.4 3.3 2.6 

Building materials industry  3.4  4.3 2.4 3.1 4.1 2.9 

Light industry 11.0  2.2 1.4 0.8 0.7 0.7 

Food industry 12.1  10.6 11.1 10.9 10.8 10.4 
 

Source: Russian statistics annual, Russia in numbers 

Table 2 demonstrates the reorientation of industrial sector in Russia. During the reforms of the 1990s 

industrial production moved towards the commodity sector. The share of the fuel industry tripled and 

investment in fixed capital fell by half. Therefore, by 2015 the share of machine building and metal 

working of the  total industrial production was only 14% which is 3-4 times lower in comparison with 

most developed countries. 

The process of simplification affected not only industrial production, but also foreign trade, and at that 

mostly exports. While 85% of country’s exports consists of mineral resources, metals, and timber, the 

share of industrial production indicating scientific and technological progress decreased from 20% to 
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5%. Significant deterioration of the quality of fixed capital – the basis for economic development - was 

caused by a 50% depreciation. During the years of reforms maintaining physical volume of fixed capital 

was accompanied by unprecedented decrease of investment. In 2015 this indicator amounted to 73.7% 

from the same figures in 1990. At the same time moral and physical deterioration affected the working 

part of production funds. As a result, Russia’s production cannot be competitive in technological and 

high-tech sectors. While the share of the USA and Japan in global science-intensive production market 

accounts for 36% and 30% respectively, Russia’s share is lower than 1%. 

According to V. Barkhatov and D. Pletnev (2016) one of the key factors determining the content of 

structural changes on the regional and national level is a set of historical activities, traditional for every 

economic system. The authors explore the specificity of small and medium-sized businesses in different 

regions of the world. The research discovers that modernization of the material production sector is 

initiated basically by small and medium-sized businesses which also promote innovations capable to 

change industries fundamentally. 

In the study performed by D. Benz and E. Silova (2015), small and medium-sized enterprises are 

considered as the key factor in the process of overcoming negative structural shifts in the national 

economy. In this research, small and medium entrepreneurships – fundamental for economic 

development – are considered from the point of view of national food security, which means that the 

agricultural sector was involved. The authors reveal that agriculture is the main source of welfare, 

because surpluses are created directly by farmers, providing the whole society with goods and becoming 

a central part of any economy. As the majority of agricultural enterprises represent small and medium-

sized businesses, it can be said that innovative production is majorly provided by small and medium-

sized entrepreneurship. 

Nevertheless, it should be taken into account that according to its historical background Russia isn’t 

built on small and medium-sized businesses. The national economy of Russia is based on large 

businesses. Small businesses in Russia are incapable of providing technological breakthrough because 

of a lack of financial resources, at the same time large businesses cannot be considered as a source of 

innovations. These two factors represent the main dilemma of the Russian economy. 

Barkhatov et al. (2018) provide detailed analysis of Russian large business innovative potential on a 

regional scale. The authors identify leading enterprises and reveal their competitive advantage. Then the 

research explores the scientific and technological capacity of Russian large enterprises, and reveals their 

impact on quantitative and qualitative indicators of the national economy structure. Studying state 

capitalism, the authors justify its importance for the Russian economy, determining fundamental 

contradictions and driving forces within the new paradigm.  

Let’s consider intermediate results. Structural deformation of the Russian economy implies certain 

disproportions which cause distortion of its structure, changes in the scale of industries, loss of certain 

elements, transformations of interactions between the elements (objects and subjects), critical disruption 

of reproduction, and growth of social tensions. Therefore, structural deformations may threaten national 

security.  

Data and methodology 

Analytical articles and Op-Eds devoted to the analysis of structural deformations in a national economy, 

the determination and classification of contradictions in economic structure, the definition of proportions 

of structural elements in a national economy, and the influence of innovations on changes in 

technological paradigm of a national economy, serve as the theoretical and methodological base for this 

research. The information basis of this research is represented by official statistical information from 

the Federal State statistics service; training materials provided by the Government of the Russian 

Federation, Ministry of economic development, Ministry of Industry and Trade, Court of Auditors; 

publications from scientific conferences and seminars; analytical compilations; audit reports; and 

accounting records provided by enterprises from different industries. The actual structure of the whole 

Russian economy and the intra-industry structure are formed on the basis of the All-Russian Classifier 

of Economic Activities (RCEA). According to the methodology of optimal structure of national 

economy identification developed by Sukharev (2009) we determine the key points of structural 

deformation of the Russian economy between 1995 and 2012.  
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Results 

Figure 1 shows the results of the statistical data analysis and demonstrates dynamic comparative 

structural changes in the economy of Russia from 2014-2018.  

Figure 1: Dynamics of changes in the structure of the national economy of Russia from 2014-2018 

 

Source: Annual statistical collection "Regions of Russia". Available at: 

http://www.gks.ru/free_doc/doc_2018/rusfig/rus18.pdf 

Figure 2: Structure of the Russian economy (on the basis of gross added value), 2018 

 

Source: Annual statistical collection "Regions of Russia". Available at: 

http://www.gks.ru/free_doc/doc_2018/rusfig/rus18.pdf 
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Figure 2 displays the structure of the Russian economy in 2018. We can single out dominating sectors, 

such as real estate transaction services, wholesale and retail trade, and manufacturing activity. Health 

care, education, and agriculture are among the least developed sectors. 

As mentioned before, the methodology of structural analysis developed by Sukharev (2009) allows us 

to identify the key points of structural deformation, namely the groups of structural shifts. Calculations 

were made within several groups of indicators, as follows: the public and private sectors, output goods, 

employment, investment and fixed assets. Table 3 provides detailed characteristics of structural shifts. 

Table 3: Characteristics of structural deformation of the national economy of Russia. 

Public-private sector interaction 

Employment  Until 1995 most of the employed were involved in the public sector; 

 During the period 1995-1997 the numbers of employed in the public sector and 

in the private sector equalized; 

 Since 1997 private sector employment prevailed over the public sector 

employment; 

 A growing trend towards transfer of employed from the public sector to the 

private sector. For the period 1992-2012 rate of employment in the public sector 

has declined from 71% to 32.6%. In accordance with the Figure 2 actual 

prevailing sectors in the Russian economy include real estate transaction 

services, wholesale and retail trade, and manufacturing activity, which suggest 

that a large proportion of the labor force is transferred from the productive to 

the non-productive sectors or to the sectors with minimal resource processing 

level. As a result, the production platform of the public sector breaks down, 

while the private sector is formed by a primitive, non-productive basis which 

doesn’t stimulate entrepreneurs to invest in new technologies and innovations.  

Investments in fixed 

capital 

 Till the late 1990s most of the capital investment was concentrated in the public 

sector, at the same time the private sector investment rate was rather small; 

 Since early 2000 there is a clear tendency for the cross-flow of capital from the 

public sector to the private sector; 

 The prevailing trend for the period 1992-2012 is the expansion of the private 

sector (growth from 9.7% to 57.2%) along with the significant decline in the 

public sector investment (decrease from 82% to 19.8%). 

Let out production  The performance indicator serves as the basic criterion of structural deformation 

within this group. 

 Until the early 2000 the public sector demonstrated a growing tendency in the 

performance indicator, while in the private sector this indicator declined; 

 Since the beginning of the 2000s the situation reversed. The level of 

effectiveness started to grow in the private sector, while in the public sector it 

started to fall. 

The private sector of the economy (sectors of the economy) 

Let out production  Between 1996 and 2012 the primary sector of the Russian economy 

demonstrated a maximum growth rate, at the same time manufacturing and 

productive spheres, in particular industrial and agricultural sectors, started to 

stagnate. 

 During the period 2000-2011 we can observe economic growth, but the index 

of structural shift remains slightly negative. This can be explained by a structural 

shift towards mining and transactional industries with continuing stagnation in 

agriculture and production. 

Employment Since the beginning of the 2000s indicators of employment show positive trends in 

sectors of service and commodities, while the situation in the manufacturing and 

agricultural sectors is the opposite.  

Investments in fixed 

capital 

Since 2000, transport and communications top the list of sectors with the largest 

fixed capital investment indicator.  Further significant structural changes in fixed 

capital could be seen in the primary sector. The manufacturing sectors, such as 

agriculture and industry show signs of deep stagnation. Today, in order to distribute 

resources in the direction of scientific and technological development they need to 

be concentrated in the hands of state or received from foreign investors. 
 

Source: Author 
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According to the results of the research formulated in the table 3 we can characterize the current structure 

of the Russian economy, and the following structural deformations that affect it:  

 Structural deformation caused by the transition from one management systems to another 

seriously damaged the structure of industrial production, at the same time it strengthened the 

positions of the financial and primary sectors. As a result, control over the internal market was 

partially lost, which was accompanied by difficulties in the external market caused by the 

technological backwardness of the Russian production complex; 

 A rapidly growing structural shift within the financial and primary sectors far exceeds the 

structural shift in the agricultural and manufacturing sectors; the stagnation of these sectors is 

accompanied by the process of deindustrialization, while the positive dynamics could be seen 

quite rarely and remains insufficient; 

 The financial and primary sectors outperform the so called “real” sectors of the Russian 

economy (agriculture, industry) with a huge gap in the balanced financial results, efficiency, 

and the speed of the structural dynamics in the gross domestic product, obviously taking the 

leading positions; 

 Estimating the structural shifts in industrial sectors based on employment rates, we can note the 

logical consolidation of the structure which can be characterized as raw materials based and 

technologically poor. The mass of the structural shift is positive within the primary sectors, and 

negative within the sectors of technical equipment production; 

 The percentage share of employed in the agricultural and industrial sectors is falling rapidly, 

while in the financial sector this indicator is constantly growing. 

Conclusion 

The results of the research allow us to make a series of conclusions about the structural deformations in 

the Russian economy under the impact of domestic and global challenges: 

For the last 15-20 years the size of the public sector of the Russian economy was steadily decreasing 

without considerable signs of growth, the number of employed remained on at a relatively high level 

which only increased bureaucratization. The number of employed in the public sector is several times 

larger than in other developed countries. In the beginning of the reformation period there was a trend 

towards reduction of employed in the public sector, as a result the public sector dropped two-fold. The 

diminishing of the public sector happened simultaneously with the growth of the private sector. The 

highest growth was demonstrated by the primary sector, financial intermediation, and trade with a 

significant reduction in the manufacturing and agricultural sectors. The private sector of the Russian 

economy can be characterized as technologically backward. This can be explained by the tendencies 

mentioned above, when the labor force transfers from productive to the non-productive sectors, it leads 

to a lack of stimulus to create, promote and commercialize innovative technologies;  

Fixed capital investment in the public sector diminished at a significantly higher rate than the expansion 

of the private sector. The explanation lies in the tendencies described earlier. The investing activity was 

not always aimed towards technological modernization of basic assets. 

The main reason for the structural disbalance of the Russian economy stems not in the high share of the 

public sector, because its constant decrease allowed the private sector to develop, but in the prioritizing 

the strategies of development both within the private and public sectors. The issue of the balance 

between the public and private sectors cannot be considered as a new one, but for the Russian Federation, 

where the ratio is far from optimal, this issue is a cornerstone of economic development. It’s quite 

conceivable that the share of the public sector can be increased in order to implement structural changes 

in the Russian economy with simultaneous advancement in effectiveness of the public sector. 
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THE INTERRELATION AND INTERACTION OF FINANCIAL MARKETS WITH 
FINANCIAL CYCLES OF THE NATIONAL ECONOMY OF RUSSIA 

Viktor Barkhatov1, Ekaterina Lymar2, Ivan Koptelov3 

 

Abstract: A market economy assumes the circularity of economic development. Many scholars have speculated on the existing 

relationship between economic and financial cycles. The emergence of financial markets in the early 20th century gave impetus 

to the development of the theory of financial cycles which account for financial ups and downs similarly with economic cycles. 

One of the most impactful areas of research of current trends in financial cycles is the study of how these are influenced by 

contemporary financial market tools, as this will help determine whether the basic phases of financial cycles can be reconciled. 

This article aims at analyzing various aspects of the relationship and the interaction of financial markets with the financial 

cycles of the national economy in the context of the Russian Federation. We also give consideration to the behavior of the 

contemporary financial system’s chief players––large corporations, credit institutions, facilitating agencies, and state 

authorities acting as regulators of financial and economic cycles. 
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Introduction 

A market economy assumes the circularity of economic development since it involves inflation, a 

business climate, law of demand, and other factors. National economies develop by way of steady or 

uneven growth as well as by way of oscillations, which are not random or inadvertent, but are expressive 

of the economy’s shift from one steady condition to another. 

The emergence of financial markets in the early 20th century gave impetus to the development of the 

theory of financial cycles, which account for financial ups and downs similarly with economic cycles. 

Though the theory of financial cycles is today at its infant stage, it has been rapidly developing since the 

conceptual emergence of financial markets and the avowal of their significance for global economy. 

Consequently, the impacts produced by contemporary financial market tools on financial cycles are now 

a pivotal area of research (Zarubezhnov and Koptelov, 2018). 

The research methodology is based on the works of Russian and foreign scientists. 

According to Borio (2015), post-crisis, macroprudential frameworks have rightly become an essential 

pillar of financial stability policies. He analyzes the implications of the financial cycle for their design, 

including objectives, instruments and governance as well as, more specifically, the strengths and 

limitations of macro-stress tests and network analysis. He highlights the areas where the scope for further 

work is greatest, including international coordination, the role of non-banks and sovereign risk. 

Addressing financial stability is a task that requires the active support of other policies, including 

monetary and fiscal policy (Borio, 2015). 

Plasil and Seidler (2013) implies a need to study the financial cycle in addition to the economic cycle 

itself, not least because the foundations of financial risks and imbalances are laid in good economic 

times, when expectations are running high. An expansionary phase of the financial cycle, associated 

with high (or even excessive) credit growth, is often followed by a deterioration in borrowers’ ability to 

repay, growth in non-performing loans and large losses in the banking sector, which together can limit 

banks’ ability to lend to the sound part of the real economy (Plasil and Seidler, 2013). 

Plasil and Seidler offers one of the possible methods for measuring the position of the economy in the 

financial cycle and to evaluate its ability to signal an impending risk of financial instability in advance. 

The proposed indicator takes into account the requirement that it be practically applicable in 

macroprudential policy-making, and especially in decision-making on the countercyclical capital buffer 

rate. This method formed the basis for further analysis of the financial cycles of the Russian economy. 

Much of the empirical literature concerned with predicting banking crises has been focusing on 

developing early warning systems (EWS) which seek to predict future crises. Alessi (2012) compares 

the performance of nine distinct models resulting from the work of the Macroprudential Research 
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Network (MaRs). He evaluates the models’ relative usefulness by comparing the ratios of false alarms 

and missed crises and discuss implications for practical use and future research (Alessi, 2012). 

Interrelation and interaction of financial markets with financial cycles of the national economy. 

Currently, we can identify a number of ways in which financial markets interact with and affect financial 

cycles within the framework of a national economy. 

First, financial cycle phases reshape over the course of time, and these changes are contingent on 

periodic fluctuations of the capital gearing level (Lee, 2012). 

This evolution of financial cycles can be explained by regular fluctuations in the level of capital leverage, 

which can be defined in general terms as the ratio between the assets owned by an economic agent and 

the level of debt incurred to obtain the said assets (Plasil and Seidler, 2013). 

In practice, credit leverage can be replaced by a credit gap (the deviation in the ratio between the amount 

of loans and the GDP from a long-term trend, Lee, 2013). For instance, this approach is incorporated in 

the Basel III international capital and liquidity standards––a document adopted by the Basel Committee 

on Banking Supervision, which contains general recommendations in the field of banking and financial 

regulation (Fabozzi et al., 2010). 

Credit leverage grows steadily until a financial cycle switches to a new phase: most commonly, this 

change occurs undisturbed, without the intervention of the state (Mishkin and Eakins, 2017). Although, 

in some cases, a cyclical recession may be fraught with significant financial losses and may spark a 

crisis. 

At some point, the credit leverage begins to decrease while remaining high on the early stages of a 

financial crisis (given the nominal GDP drop, the credit leverage may even grow to a certain degree). 

This phase of decrease in the leverage ratio can last for several years, while if a crisis is severe, the 

capital leverage may eventually fall below its long-term equilibrium value (Mankiw, 2011). Although 

the capital leverage level may be nearing a turning point on both sides, the economic situation will be 

essentially different in each of the cases. 

At the pre-crisis, optimistic stage, the credit boom endures, while after the peak is reached, the economy 

finds itself under financial stress and in need of state support. Since the reconciliation of capital gearing 

with economic conditions is usually delayed, its level of leverage needs to be limited by macro-

prudential policy measures at the growth stage (Alessi, 2014). In this regard, in order to effectively 

identify emerging risks and to take timely preventive action, the current stage of a financial cycle needs 

to be determined correctly. However, the record shows that the current state of an economy within a 

financial cycle is rather hard to assess: first, its definition is quite vague, and, second, it is a latent process 

unrelated to specific observable variables (Koptelov, 2017). Therefore, to conduct an empirical analysis, 

we need a suitable indicator that is representative of the main trends in the behavior of market players–

–this helps, though indirectly, define the cycle phase. 

The second typical impact of financial markets on financial cycles comes from shadow banking that 

entails a significant risk of business instability. 

Shadow banking is commonly understood as an aggregate of financial institutions that provide 

unlicensed banking services. This system began to actively develop in the early 2000s, and to date its 

extent of business is around 100% of the world’s GDP. Shadow banking includes all credit operations 

that occur outside the official banking system. 

The participants of shadow banking include structural investment companies, hedge funds, investment 

banks, and brokers. 

The third factor that we have identified is the low volatility of financial markets that serves as a catalyst 

of financial crisis. 

This is due to the fact that when low volatility persists over a long period of time, investors tend to 

assume a bigger credit leverage: they increase their debt to boost their investment, which can cause 

serious challenges down the line. 

The structural “shoulders” associated with low realized volatility may––very likely––destabilize the 

economy and accelerate or, at the very least, catalyze a new financial crisis. 
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The assets whose efficiency hinges on volatility come to a large amount––possibly, hundreds of billions 

of dollars. These funds are also owned by funds engaged in computer-modeled operations, as well as by 

so-called risk parity funds that aim at certain levels of exposure. 

When volatility soars––which increases risk levels––it can trigger a huge volume of sales on the part of 

these funds. This will, in its turn, launch a self-reinforcing process, when the growth of volatility leads 

to bigger sales that will, again, increase volatility and provoke more sales, etc.   

The fourth impact consists in the repurchase of shares by large corporations, which accounts for financial 

ups and downs. 

 By purchasing their own shares on the stock exchange, corporations create a critical imbalance. On the 

one hand, it deteriorates their financial condition: they often take loans to buy shares, and the interests 

on these loans will have to be paid. It might seem that this should undermine the value of these 

corporations, but it does not: conversely, it grows, since their shares are actively traded. 

As a result, these corporations become overvalued, and their shares will normally depreciate after a 

while, unless they take new loans to repurchase them. However, the longer and the more actively this 

repurchase is realized, the more profound the debacle will be. 

The fifth impact is the increase in the level of debt and financial risk, which provokes financial 

imbalance after the financial cycle recovery phase is over. 

If economic agents interpret a national economy’s temporary cyclical recovery as a long-term growth 

of labor productivity, this may instigate a new financial cycle reinforced by the increased willingness of 

households, business entities, and the state to use more borrowed funds to account for the growth in the 

total debt spent on high-risk assets (Borio, 2015). These cycles are characteristic of most developing 

countries, where distinguishing between long-term productivity growth (e.g., as a result of direct foreign 

investment) and cyclical improvements is quite problematic. 

The loss of ability to adequately assess the actual level of financial risks causes further increase in the 

value of assets, weakens conditions for external fund raising, and provokes high investment activity 

supported by growth in production, overall increasing incomes and return on assets. 

Financial imbalance and growing systemic risks remain undervalued after the recovery phase of a cycle 

is reached. Later, when the economic activity slows down under the influence of negative stimuli, these 

risks and imbalances begin to manifest themselves. 

The economic downturn overturns the correlation––market participants realize the insufficiency of their 

incomes to cover excessive debts, retained assets deteriorate, and balance sheets need to be re-structured. 

In these circumstances, banks and their customers may, on the contrary, start showing extreme 

reluctance to assume new financial risks. 

In fact, the processes described above are no less natural than the business cycles of the real sector. 

However, financial imbalances can reach critical levels, leading to the deepening and prolongation of 

cyclical declines in the economy’s non-financial segment (Song Shin, 2013). If a situation is associated 

with macroeconomic uncertainty, lack of capital, low liquidity of banks, or panic divestiture of 

overvalued assets, a recession can start in no time and follow an especially aggressive course. 

The last significant episode of financial instability, which began in 2007 and acquired global dimensions, 

incurred enormous macroeconomic costs: some economies will need a few more years to simply return 

to pre-crisis levels of production. 

Figure 1 shows the correlation of the loans provided to the companies and Russia’s GDP in 2007-2018. 

Generally, the real economy debt load of the Russian Federation has been increasing. This is a 

consequence of the 2007 global recession. A further marked increase in 2012-2015 is also associated 

with the general decline of the national economy (FSSS, 2019).  

The sixth factor is connected with encouraging financial markets to behave less pro-cyclically, which is 

an essential goal of macroprudential policy of financial cycle regulation. 

Since the 1990s, the liberalization of financial markets against the background of their high pro-

cyclicality has led to the situation, in which the economy had to experience a large number of 

endogenous cycles of recession and recovery. Macroprudential policy has been in active development 

over the past decade in addition to prudential regulation. 
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Figure 1: The correlation of the loans provided to the companies and Russia GDP 

 

Source: CBR, 2019 

Some of the country’s macroprudential instruments were already used back in the 1990s, but 

macroprudential policies became particularly widespread after the global financial crisis of 2007–2009, 

which revealed the shortcomings in the regulatory policies of the leading powers (Alessi, 2014). It made 

it clear that the price stability, supervision, and regulation of individual financial institutions are not 

sufficient to ensure the stability of a financial system as a whole. 

The implementation of similar strategies by many companies that aim at using short-term market 

financing and over-the-counter derivatives and that are excessively dependent on credit rating agencies 
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taxpayers, when those risks substantialized. The goal of a macroprudential policy is to prevent these 

phenomena––after all, it is geared towards maintaining financial system stability. Inversely to the 

traditional prudential regulation, the macroprudential approach is sensitive to the interrelations that exist 

between financial institutions and to the possible effects of “contamination”. 

Macroprudential policies can be identified as the use of prudential instruments (e.g., capital adequacy 

ratio) in order to reduce systemic risks in the financial sector as a whole or in its individual segments. 

These risks bespeak the market’s failure to provide financial services as a result of serious deficiencies 

in the financial sector (or its segments), which produces adverse effects on the real economy. 

The seventh factor consists in the high volatility of cryptocurrency when compared to traditional 

currencies––this may endanger a national financial system. This volatility affects the economy by 

reassessing the debt and wealth effect (the Pigou effect). 

A drastic shift in the exchange rate of the ruble against foreign currencies has a serious impact on the 

national economy. Similarly, the volatility of cryptocurrency rates affects interest rates. The depreciation 

of the ruble has led to the revaluation of debts denominated in foreign currencies, which means a 

considerable increase of the debt repayment level that is not secured by cash flow. An additional demand 

for borrowed funds, unsurprisingly escalated inflation, and increase of counterparty risks raise 

equilibrium rates on the debt market. Similar effects are observed when cryptocurrencies are over-valued 

(Glick, 1999). Moreover, if imports (of goods or services with cryptocurrency outlays) are reimbursed 

in cryptocurrencies, this overvaluation will also affect inflation expectations that are included in nominal 

rates. However, a cryptocurrency is able to produce effects only if its share in the liabilities and assets 

owned by Russian residents is significant (UIISS, 2019). 

The volume of cryptocurrency in the global financial system is still insufficient to become a common 

means of payment. The ratio of the cryptocurrency total capitalization to the M2 global money supply 

is only 0.5% (17% to the US dollar money supply), while an accurate assessment of the share of 

cryptocurrency in the country’s cash reserve is a complex task: the market is too opaque, most users are 

anonymous, and most dealings are trans-border. 
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Figure 2: Comparing M2 money supply across various countries and market capitalization of 

cryptocurrency in 2018 (trillion dollars) 

 

Source: Kommersant, 2016 

The share of cryptocurrency in Russia is estimated as 1–2% of the total money supply. 

Below are the factors that may propel the growth of this share in the Russian context: 

 cryptocurrency’s capital gain on the global scale; 

 official recognition of cryptocurrencies as calculation units in Russia or abroad; 

 liberalization of the regulatory regime to allow ICO and payments in cryptocurrencies. 

This growth may be, however, restrained in view of the following: 

 technological complications of the cryptocurrency market (80% of bitcoins as per the volume 

of the original allowed protocol have been now mined; the distributive nature of the blockchain 

storage means significant energy consumption for recording new transactions, while creating 

new records in the blockchain involves complex calculations that take too long and, as a result, 

limit the processing speed); 

 cryptocurrency’s limited ability to compete with traditional currencies due to the lack of security 

and the rigidity of legal frameworks in many countries; 

 cryptocurrency user’s increased vulnerability to hacker attacks and high costs of prevention. 

Conclusion 

The analysis that we have carried out in the article focuses on the interrelation and interaction of financial 

markets with the financial cycles of the national economy.  

A review of Russian and foreign literature provides a various understanding of problems of financial 

markets, financial cycles and their interaction. Of course, most modern economists say that it is 

necessary to study financial cycles in addition to economic cycles. It is undeniable that financial markets 

influence the formation of financial ups and downs with the help of various instruments such as stocks, 

loans, and exchange rates. It should also be noted, that many scientists study the features of the financial 

market through its individual sectors: banking, stock, etc. 

The temporal transformations of financial cycles can be approached as periodic fluctuations of financial 

leverage levels. We have also given due consideration to the effects produced by shadow banking on 

financial cycle fluctuations in the context of a national economy. Another aspect that we have touched 

upon is determining the financial cycle phases in relation to the volatility rate of cryptocurrency as 

compared to traditional currencies. Redemption of shares and increase in the share of borrowed funds 

in large corporations are hereby viewed as the main instigators of financial recessions. Special attention 

needs to be paid to macro-industrial policies as regulators of the financial cycles of the national 

economy. 
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Abstract: The goal of the presented paper is to compare the different approaches of the Novartis Global IT project management 

in its four divisions. The basics of the project management with the focus on the global or international project management 

are described in the theoretical part. There are highlighted the ways of projects´ monitoring and evaluation. The history and the 

evolution of the project management in the context of used methods and approaches in various time periods in the particular 

divisions of the Novartis Global group are described in the analytical part. The comparison is used through the identification 

of positives and negatives of the analysed IT project management parameters. Currently we underline the importance of the 

communication within and outside of the projects with emphasis on the cultural differences in global project management. The 

results of the comparison are becoming essential for the recommendation for future project management plans in the Novartis 

Global group.  
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Introduction 

The information and communication technologies that present fast continual development had brought 

to the area of business the aspects of the global market, and moreover, the new approaches to the overall 

management of companies, especially in terms of cooperation when operating on an international level. 

Nowadays, the globally operating organizations have to deal with the necessity to implement such 

organizational structure and knowledge management that allows the participation of employees of 

various countries and cultures on one or more projects as there are high demands not only on the expert 

factors, but also on the utilization on the regional and cultural habits consideration in order to develop 

the products optimized for the global market.  

The development of a new product or product family on a global level requires specific aspects of 

managing the organizational resources. For these purposes, specific strategies and models are 

implemented into the organization hierarchy and structure that are commonly supported with the 

application of progressive information sharing and real-time communication tools that are utilized in 

accordance with the actual and cotemporary needs of the project. The overall project management 

approaches are structured differently in comparison with the national strategies and require detailed 

monitoring and measuring of achieved milestones and goals stated in compliance with the objectives of 

the projects. 

Methodology 

The goal of the presented paper is to go through the project management evolution and initiatives within 

the Novartis organization and to elaborate specific aspects and changes leading to optimise the project 

methodology.  

The paper is divided into a theoretical and analytical part. The following methods are used: 

 Synthesis – the combination of various elements together in order to form an interconnected 

whole,  

 Review – the assessment or critical appraisal of given area, object or situation with the intention 

to set changes if necessary, 

 Analysis – the detailed examination / decomposition of given area, object or situation and 

determination of its essential features and their relations,  

 Comparison – the consideration of similarities or dissimilarities of two or more objects. 

The theoretical part will provide a necessary knowledge in the area of project management and will 

create a base for further analytical study. The target of the theoretical part is to describe basics of global 

project management and the factors that influence the success of the project. The aim is to describe 

briefly the definition of terms related, i.e. expressing the specifics when the project is managed globally. 

Additionally, the project management strategies and measuring’s of the project will be characterized. 
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For processing the theoretical part, we used the method of analysis of data collected, information sources 

and the information obtained we've used for the analytical part. Analysis means the method of exploring 

more complex facts by decomposing to simpler ones. It is used in many sciences; in philosophy and in 

everyday life where we want to achieve certain results based on detailed knowledge of the details. A 

scientific method based on the decomposition of the whole on the elementary part. The aim of the 

analysis is to identify the essential and necessary properties of the elemental parts of the whole, to know 

their essence and regularity 

The essential of the analytical part is to describe the evolution in the project management strategies and 

methodology in the given time frame, between years 2005 and 2016. Novartis IT Projects started in year 

2005 as individual local projects, from time to time also called “island” projects. There was just the 

corporate strategy to bring all divisions into one ERP platform, mainly focusing on the finance 

integration in individual areas, but no global approach and/or plan. During the time the island projects 

became ineffective, so the approach began to change till the complete corporate governance cross the 

Novartis division. The focus will be given to elaborate especially the change in the approach from local 

projects to the global program approach. 

In the analytical part there will also be described the decisions and mistakes made, highlighting dead 

ends and confirming approaches that lead to the corporate IT strategy cross the globe. Within the 

analytical part mainly the comparative method will be used. Especially with a focus of the comparison 

the project management strategy at the beginning and end stage of the given period. The outputs of the 

partial analytical steps are summarized through SWOT. 

Next the synthesis, deduction and reasoning personal experience are used. 

Synthesis is a set of activities aimed at finding a controller of such properties in order to achieve the 

desired parameters of a closed control circuit. It is a combination of individual parts or elements (objects 

or ideas) in one unit (the opposite of analysis), respectively the whole itself is thus created. Synthesis 

together with the analysis forms the basic thinking processes in identifying new relationship and 

regularities. All analysed data we synthesized into the case study. A case study is a research 

methodology that has commonly used in social sciences, it is a research strategy and an empirical inquiry 

that investigates a phenomenon within its real-life context. Presented case studies are based on an in-

depth investigation based on personal experience and analyse to explore the causes of the underlying 

principles. 

Deduction is a way of drawing new, sometimes logical conclusions based on the already well-known, 

general facts, statements or assumptions. This is the type of judgment and the method of exploration 

where the assumed pronouncements (premise) arrive at a new assertion, conclusion, and consequence.  

Deduction is a judgment process in which the assumptions conclude from these assumptions, deduction 

is certain, not unlikely. This is the basic procedure for proving. 

Literature Review 

Project, project management  

Project can be characterized as “a temporary endeavour undertaken to create a unique product, service 

or result”, as cited in A guide to the project management body of knowledge (PMBOK®guide, 2013). 

The project is commonly oriented on one specific product, product family or product portfolio. The 

definition of a project therefore needs to be extended to comply with the hierarchical structure of the 

management on the international (global) level with its position within this hierarchy comprising the 

program and portfolio (Kerzner, 2014; Rosenau, 2007; Svozilová, 2016). Considering this structure, a 

project may be seen as “time and cost constrained operation to realise a set of defined deliverables (the 

scope to fulfil the project’s objectives) up to quality standards and requirements” (Máchal et al., 2017).  

However, the project itself can be seen from different points of view to understand the aspects of the 

project, and project management can be derived from the characterization of the project lifecycle, i.e. 

the chronological development of the project that leads the idea then to the successful implementation 

and then to the production (Baum, 1970). The project lifecycle can be described in various forms, as is 

cited in Kanda (2011), Schwalbe (2011), Korecký & Trkovský (2011), Fotr & Souček (2015), Allen 

(2010) or Morris et al. (2012). For this paper the project life cycle definition cited in Field & Keller 

(1998) is essential. According to these authors, the project lifecycle can be adopted in three different 

types (Field & Keller, 1998). First of them is the basic project lifecycle based on five phases of the 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

23 

operation that include the definition of the project purpose and its feasibility, planning specific tasks to 

be accomplished, the determination of the organization of project solving teams, the execution of tasks 

defined and the closure of the project. This type of project lifecycle is adopted as a basic structure and 

can be identified in many types of general project management associated with various kinds of 

outcomes and deliverables that are not specifically related to the newly developed product or service 

result. 

The second type of project lifecycle is associated with the development project and is described as a 

phase-development project lifecycle. “Phased development is a strategy in which the activities and 

requirements determination, the evaluation of alternatives, design specification and the implementation 

of the design” (Field & Keller, 1998). This type of project lifecycle approach adopted creates closely 

related subprojects that are chronologically dependent and following-up on each other. Each phase of 

the project presents an individual subproject with defined goals, objectives and deliverables expected. 

The third type can be characterized as a prototyping lifecycle. This model of project lifecycle presents 

a specific form of phase-development approach that determines the deliverables of the phases of project 

as a state of the prototype and its technological readiness in relation to the serial production. 

Project management can be then described as an “application of knowledge, skills, tools, and techniques 

to project activities to meet the project requirements” (PMBOK®guide, 2013). 

Approaches to project management on an international level 

The conducting of tasks related to project management and the approaches adopted in this area on an 

international level are closely associated with the methodology of project management (Brière et al., 

2015). The description of these approaches could be provided for example in accordance with three 

ranges of competence (technical, behavioural and contextual competences) that are fundamental for the 

proposed success of the project. These ranges are described in (Máchal et al., 2017).  

The structure of international project management is commonly hierarchically differentiated to provide 

better planning and scheduling and simultaneously to be monitored in terms of project deliverables 

accomplishment from the point of compliance to the global business strategy of the organization. This 

approach described in (PMBOK®guide, 2013) diversifies the project management to the portfolio 

management level, program management level and project management and strategic planning level.   

Other approaches to project management on an international level are described in Muriithi & Crawford 

(2003), Collyer (2009), Bond &Hulme (1999), Rondinelli (1979), and Harrison & Lock (2004). 

Project management strategies and leadership approaches 

The project management strategy is always based on the strategy mix that is built on the global corporate 

or business strategy of the organization (Youker, 1999; Walker & Ruekert, 1987). The strategy mix 

commonly involve a series of strategical approaches that in their respected part include the business or 

corporate strategy of the organization (Srivannaboon & Milosevic, 2006). From this point of view, 

following kinds of strategy mixes, cited in Grundy & Brown (2002), are commonly applied in individual 

phases of the project lifecycle. 

A deliberate strategy states clearly the idea of the process of project realization. The proviso of the 

deliberate strategy lies in the need to anticipate both pending external changes and complexions of their 

implementation. 

Emergent strategy is commonly recognized just after the actual realization of actions and arises 

explicitly after the actions provided on the basis of pattern detected. “Emergent strategies vary in terms 

of how coherent this pattern is after the event and whether they exploit opportunities in different 

strategic directions thus, in effect, partly cancelling each other out” (Grundy & Brown, 2002). 

Submergent strategy is basically the deliberate or emergent strategy that leads to an unsuccessful result. 

Emergency strategy has a very little long-term pattern and is commonly associated with short-term 

pressures and temptations of the situation. Emergency strategy provides a reaction for occasional 

changes in the factors influencing the project course. 

Detergent strategy or refocusing strategy is an approach that reacts on the changes or expectation of an 

unsuccessful ending of the project curse. The idea of detergent strategy lies in the modification of the 

project plan in all of its parts on the basis of re-analysis of the possible risks. 
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As can be derived from the stated strategical approaches, the complex strategy involved in the strategy 

mix complying with the overall business or corporate strategy cannot be considered final, as the 

conditions influencing the project life-cycle are continuously evolving and can change the actual 

expectations related to the project plan. This is confirmed by Shenhar et al. (2001) and Morgan & Strong 

(2003). 

However, the strategic approaches should be involved especially in terms of leadership that has to be 

provided in order to maintain the teamwork. Leadership approach involves providing direction and 

motivating team members in terms of task fulfilment. The leadership approaches are based on the initial 

phase of the project development and associated with the proper team members’ selection. The proper 

project team should accept the responsibilities and accountabilities for the project, and actively 

participate on the tasks assigned, exhibit a sense of purpose and direction through clear understanding 

of the project objectives and aspects of teamwork, rules, guidelines and responsibilities, and should 

provide the mutual trust and reliability, as cited in Termini (1999). Moreover, the confidentiality of 

fellow project team members is required, the team should provide such decision-making that would not 

negatively affect the task fulfilment of a fellow member of the team. The team should show a sense of 

urgency in getting the project executed as planned (Termini, 1999). 

The leadership provided by the manager is predominantly based on proper communication of the project 

objectives and purpose. Nokes & Kelly (2007) define the principles of project communication that 

should be adopted in order to achieve the expected impact.  

The key aspect of leadership within project management is, however, the selection of an adequate 

leadership style to provide proper coaching and motivation, and simultaneously achieve the delegation 

of tasks. The leader should be aware of the leadership styles that are available and select a suitable 

approach in compliance with the team members’ needs and requirements. The actions related to the 

leadership of the project comprise several steps that are determined in the work by Máchal et al., (2017). 

However, achieving recognition as a leader by the members of the team is always needed (Diallo & 

Thuillier, 2005; Laufer et al., 2015; Madden & Stuart, 2007). 

Project monitoring and evaluation 

The project progress must be properly measured in order to provide support for monitoring and 

performance assessment, as well as to recognize or reveal the potential deviation from the planned 

baseline of the resolving. The dominant strategy for the monitoring process is an open communication 

and implementation of the reporting system that is stated in the development phase of the project 

(Crawford & Bryce, 2003; Bouras, 2013). 

The specific actions related to the project monitoring that supports predominantly the control strategies 

can be diversified into the design of the monitoring system (including the stating of time-framed points 

within the project lifecycle in which the assessment of performance is expected to be provided) and the 

implementation (defining the procedures and methodology of monitoring to be applied). The basis for 

the monitoring system is the selection of the approaches to project progress evaluation (Gumz & Parth, 

2004; de Witt, 1988). 

The approaches to project progress evaluation are predominantly targeted towards process performance 

analysis within the defined points of the project lifecycle. The monitoring and control are then after 

based on these principles in detail specified in Randal & Bucero (2012): 

 measuring always only one dimension of how work is done and in parallel in more dimensions, 

 pinpointing and evaluating the opportunities for improvements on a continual basis, 

 comparing the workstyle to the performance of other projects. 

The performance of the project progress is commonly measured via Key performance indicators (KPIʼs) 

that can be described as stated defined measurable characteristics, the key values associated with the 

project objectives (Lindner & Wald, 2010; Jugdev & Thomas, 2002). The dominant requirement on KPI 

is its effectiveness and clear connection with the proposed project goals. Kerzner (2014) identifies 

various KPI characteristics. 

The definition of KPIs is leaned on the monitoring approaches stated within the adopted project 

development phase and reporting system. The indexes selected arise from the measurable objectives of 

the project, therefore it is crucial not only to define their nature but also precisely state the proposed 
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target value that should be achieved by the project accomplishment (Besner & Hobbs, 2006; Cooke – 

Davies & Arzymanow, 2003).  

In conclusion, the key performance indicators have to be stated clearly and their measurements should 

allow the unambiguous results to be properly applied within the project management processes, as cited 

in Thamhain (2002) or El Sayegh (2008) and Bushuyev & Sochnev (1999). 

Project Management in Novartis: Case Study 

Novartis is an international, publicly traded pharmaceutical company. It was established in 1996 by the 

merger of two Swiss companies: Ciba-Geigy and Sandoz Laboratories. Headquartered in Basel with its 

research laboratories and production facilities deployed worldwide. Novartis develops, manufactures 

and distributes original healing, immunological and diagnostic preparations for the treatment of the 

locomotor system, cancer, asthma, high pressure, etc. It also deals with the development and production 

of medicinal and immunological products for pets, cattle and fish. Its pharmaceutical division is the 

company’s most important division which focuses on original medicines. Novartis also owns Alcon (an 

Eye Care Producer) and Sandoz.  

From the Novartis corporate hierarchy, the IT projects belong to Novartis Operations / Novartis Business 

Services group (NBS), located in Prague Czech Republic. Recently to all the Programs/Projects running 

under NBS are assigned approximately 5,000 people internally, with a yearly budget of ~$800 million 

USD. 

Evolution of the IT Projects in Novartis group: description 

Novartis Pharma  

The corporate initiative “to put every affiliate” under one ERP system platform (SAP) started during the 

year 2005, when the financial heads of the Novartis were strongly pushing for unification. It was decided 

to start with the Novartis Pharma division, where the main revenues are.  

The division had at that time 3 main revenue streams, Technical Operations (TechOps), Commercial 

Operations (ComOps) and Turn Table Operation (TT) which served as Global supply chain planning 

and transportation planning. The TechOps stream was selected as the first to be implemented. 

Unfortunately, at that time there were no Novartis Project management methodologies or strategies, so 

all of it had to be developed within the first project itself. On top of that the Pharma industry is a strictly 

controlled environment therefore also all the Quality aspects had to be put in place. It was a large amount 

of work to be done, but people were enthusiastic, and they thought all of that could be achieved. 

It was decided to take as a basis the SAP ASAP Project methodology, which is derived from many 

sources, mainly its reflecting PMI and IPMA. The project manager was nominated from one of the 

production sites in Germany, in Wehr. Mainly because most of the IT department was situated in 

Germany. 

The project itself was defined as 4 simple phases: Blueprint; Development; Realisation; Go-live. 

The blueprinting phase was used to define the basic requirements of the selected site and was supposed 

to be taken as a basis for the other sites. Nobody at that time was thinking that the situation in the other 

production sites could be different. Also, the position of the Project manager was simply to coordinate 

people on the project, not to manage them. 

The planning of the phases was also not completely fixed. There was set only an approximate go-live 

date which was floating in time depending on the issues identified during blueprinting. Later the 

additional driver that was affecting the timelines was the situation called “Money doesn’t matter” where 

most of the issues were solved with development which was not even looking for standardisation.  

The next obstacle was the documentation practice. As mentioned earlier, the Pharma industry is a strictly 

controlled environment, and everything must be documented and be traceable. Unfortunately, there was 

not much done in this area and the documentation was not 100% completed.  

This first Implementation project was afterwards changed to be called the Pre-project and was as not 

successful to the Lessons learned exercise. It was clearly said this practice must change. 

As mentioned earlier no standard approaches were used and the Project manager was “just” a project 

coordinator. This was identified as the project’s main threat. Therefore, for the next upcoming projects 

the position of Project manager was strengthened with the position of Integration manager.  
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Projects in Novartis Pharma ended in 2012 when most of the “important” outputs were implemented 

and now is in place the initiative to restart the project.  

Table 1 cites the SWOT of the Novartis Pharma project management approach. 

Table 1 SWOT of Novartis Pharma project management approach 

Strength Weaknesses 

Easy to manage = low number of project members 

Focus on exact affiliate = focussed only on local 

business requirements 

“Short” term project 

Not able to evaluate needs of other outputs  

Have to be replenished with next output 

Opportunities Threats 

None Probability of revisiting of the site after finishing 

other outputs to align the processes and functionality 

Loss of experienced people 
 

Source: authors 

Sandoz 

Because of the issues identified during the Pharma projects the Sandoz division completely changed the 

Project management structure and approach. From the beginning the project was called SHAPE - Sandoz 

Harmonised Processes in ERP. Accent was especially given to the words: Harmonised processes.  

The project methodology was completely redone, from the SAP ASAP methodology to Sandoz’s own 

one, called the SHAPE methodology. The project methodology included all the aspects a project in the 

Pharma industry has to have. From Good quality documentation practice, through clear project structure 

and responsibilities, and strict project planning. On top of the deliverables (documents, project checks, 

developments, system settings) which had to be delivered at the end of each phase of project and without 

which the project would not continue were clearly defined. 

Still the approach to finish one project and continue to next one remained. Against the previous practice 

in Novartis Pharma the first project Pilot set the standard for the upcoming projects in the pipeline and 

was promoted as the SHAPE standard. This allowed the Project manager to control the project itself.  

Project phases changed depending on the size of the site: Pre-Project (optional for big sites). Blueprint. 

Realisation. Testing and Training. Go-Live. 

The biggest site in Europe, Lek Ljubljana Slovenia, with all the possible scenarios in place was taken as 

the Pilot. This site is considered as TechOps, ComOps and TT.  

The split between the TechOps and ComOps sites remained and the new element of possible managing 

two different project types appeared. So, within the Pilot the planning of the upcoming projects was split 

into 3 streams: TechOps, ComOps, TT. 

The lessons learned lead to the identification of positions that were promoted as Core, and which were 

used as a supervisors and mentors for the members of the next upcoming projects. These Core people 

were installed in the positions of the domain leads and controlled the project progress and the quality of 

the deliverables. 

On top of that the position of a Quality manger was established. This led to an easy controllable 

environment that ensured all the deliverables were delivered in the expected quality and expected 

format. 

Table 2 cites the SWOT of the Sandoz project management approach. 

Novartis Consumer Health – OTC (Sold in 2014) 

Because of the success of the SHAPE project approach in SANDOZ, the project management approach 

changed. Program management was introduced to be able to plan with a larger scope and include more 

than one division (more than one type of business). The program SHAPE introduced two streams: 

SHAPE@SANDOZ and SHAPE@OTC. This was a trial to run multiple projects at the same time in 

two different divisions (different sales models). 

From this point on, Program SHAPE start to work with Waves, it means to cumulate more affiliates in 

the same region and same division into one project. Each Wave had three parts: Scope & Seek. Solve. 

Sustain. 
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Table 2 SWOT of Sandoz project management approach 

Strength Weaknesses 

Focus on corporate functionality = process and 

functionality can be reused 

Strict project rules, clear guidance  

Keeping the same project team  

Longer processing time 

More people needed 

Opportunities Threats 

Build the 3rd level of the Program guidance Forgetting of processes and functionalities 

considered “Nice to have” 

Not keeping in mind “I’m working with others” might 

lead to changing the process and functionality on 

existing outputs already using the given 

process/functionality 
 

Source: authors 

 Each part had its own phases, where the main part, Solve was the exact Project known from the previous 

2 divisions. The first part of Scope & Seek was the most important part of each wave, because it was 

considered as the initiation and acknowledgement of the project implementation happening. The Core 

verification was handled as a Fit – Gap analysis against the process map of SHAPE@ SANDOZ, based 

on BPML. The differences were taken as a starting point from the next 3 projects that ran in parallel. 

The main with issue having such an ambitious expectation in running 3 projects in parallel was that 

there was just one project team. Of course, the knowledge was secured for all three, but the number of 

people to work with was too high and the travel between each site was almost impossible to handle. At 

the end it was decided that only project offices will be used. 

Table 3 cites the SWOT of the OTC project management approach. 

Table 3 SWOT of OTC project management approach 

Strength Weaknesses 

Taking advantage of already existing 

processes/functionalities. 

Focus on corporate functionality = process and 

functionality can be reused. 

Strict project rules, clear guidance.  

Keeping the same project team.  

If properly handled, a time reducing approach. 

More people needed 

Many project locations 

Communication not easy to handle  

Opportunities Threats 

Using the other division experience as lessons 

learned 

Creation of a Knowledge base with a guarantor of 

each process domain 

Forgetting of processes and functionalities 

considered “Nice to have” 

Not keeping in mind “I’m working with others” 

might lead to changing the process and functionality 

on existing affiliates already using the given 

process/functionality 
 

Source: authors 

Unfortunately, this approach at the end was considered a dead end, because the businesses of SANDOZ 

and OTC were so different, the functionality was not as compatible as it was expected, therefore after 

the division was sold, this way of handling of projects was never used again.  

Alcon 

As the youngest division of the Novartis group, Alcon began its IT projects latest. They already were 

aware of both the type of projects/program in both the Pharma and Sandoz divisions. Because Alcon is 

headquartered in USA, the decision was taken to “do it different and better”.  

The program was named IRIS and was promoted as one single program and the future for the whole of 

Novartis. The Program and Project management methodology was taken mainly from the Program 

SHAPE, just with differences in the implementation part. As there was strong push back from affiliates, 

the waves were not possible to manage easily, so the decision was taken to start with two big operations, 
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USA (the biggest market) and TT (Supply chain). Unfortunately, the decision included also the fact, that 

they should start from scratch and not to take an example from Pharma nor from SHAPE. Therefore, the 

progress of both sites was very slow, and management started to become unsecure about when the 

projects could be possibly delivered.  

After more than a year without any results, the decision was taken to use two smaller businesses, Canada 

and the UK, to deliver at least some results, so to the Novartis management board some success could 

be presented. Both projects in the UK and Canada took approximately half a year without any 

experienced teams, where right after the handover of the projects most of the people left the company. 

This unsuccessful part of the program resulted in the nomination of new Project teams, with years of 

experience from Program SHAPE, to sustain the situation. Two new projects started, BENELUX and 

Switzerland. On both projects the result of the Blueprint phase was not satisfactory, and the project of 

BENELUX was stopped. Right after the BENELUX, the project of TT also was stopped, and only USA 

and Switzerland remained and continued till their final delivery. 

The main issue within the ALCON approach was to try to make all the processes and functionalities 

based on the identified processes in the USA and promote them as a Core functionality. Nobody from 

the team that establishing the list of processes ever expected there will be something different in 

European countries, therefore when the project was extended to Europe issues started to pop up. 

Based on that experience and costs of ~$900 million USD spent with not many positive results, all IT 

projects in the Novartis group were stopped and were revaluated. 

Table 4 cites the SWOT of the Alcon project management approach. 

Table 4 SWOT of Alcon project management approach 

Strength Weaknesses 

Taking advantage of already existing 

processes/functionalities 

Focus on corporate functionality = process and 

functionality can be reused 

Strict project rules, clear guidance  

Keeping the same project team  

If properly handled, a time reducing approach 

People in different levels of knowledge 

Many project locations 

Communication not easy to handle  

Opportunities Threats 

Using the other division experience as lessons 

learned 

Creation of a Knowledge base a guarantor of each 

process domain 

Trying to make a single functional approach, 

forgetting the needs of others 

Not keeping in mind “I’m working with others” 

might lead to changing the process and functionality 

on existing affiliates already using the given 

process/functionality 
 

Source: authors 

Project management approach comparison 

All four project management approaches mentioned in the previous section have common points that 

they share: 

1. Decisions were made in top management, mainly driven by financial needs. In most cases, when 

the decisions are taken in top management without knowing the exact situation in each area of 

interest, it always leads into fast and inaccurate decisions. 

2. Either no or wrong reference was taken. The project management where no experience with the 

methodology used are always in some way pioneers and this does not always end well. 

Especially the target end date is endangered, because there is no reference, where the mistakes 

or positive points are highlighted or the reference is completely missing, so the project 

management is working from scratch. 

3. Overestimation of the targets: It has been said, to plan only the goals you can achieve in a given 

timeframe with the given resources. In the early phases, the SMART targets were defined, which 

initially seemed to be easily achievable, as their definition was carried out without realizing 

deeper situational analyses, but during the project implementation these targets had to be 

reformulated.  
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4. Underestimation of the staffing: Without having experienced resources/personal, starting with 

the Project manager down to the single team member, the targets cannot be easily achieved. The 

most significant situation that has been identified is the knowledge of the industry/business 

standards. Meaning the staff could be well educated in area of their expertise (Project 

management, SAP consulting, Development), but without knowing the Pharma industry 

standards, the delivery of a successful project is not very likely. like shooting the star with a 

boomerang. Such an underestimation has a very negative impact on the project implementation 

process.  will always come back and bite you from the angle that is not expected. 

As seen from these four common points the main issues are either underestimating the situation or 

overestimating the goals to be delivered with the given resources and in the given time. The evolution 

from island projects to a global program, presents how much project management is sensitive to the 

environment it is used in. Local, individual affiliates are always easier to handle whereas a multinational, 

multi business program can lead to hiccups that at the end result in situations nobody expected when 

planning the project and it is either stopped or completely refurbished, like in case of ALCON. 

Overall this presents the fact of how much the project management is connected to external drifts. The 

project structure and planning as good as they could be is always fully dependent and must rely on the 

respective stakeholders. Therefore, the comparison between the isolated local projects at the beginning 

and the global programs at the end are clearly visible.  

The project was originally set as a four-stage project with a single project manager, without any 

subordinate managers, but ended as a multi-level program, that included all the respective stakeholders. 

Especially it was important to find a person in top management of the corporation that was promoted as 

the project sponsor, so there is somebody to take responsibility for the successful and smooth running 

of the project. The project sponsor at the end plays the most important role in the phase of affiliate 

engagement, where the affiliate management must be aware of what’s coming and must support the 

changes the project will bring. 

Another important point learned is not bring all the project leading activities to one single person. Most 

of the operative day-to-day tasks are done on the level of the Team leads, reporting to the Project 

manager during the Project management meeting, where the important role is played by the  Integration 

manager, which is in certain areas of responsibility on the same level as the Project manager. Therefore, 

the Project manager could be fully focussed on his duties.  

This matrix was successfully proven as fully functional. Of course, the main success factor is to have 

mature and experienced people in the positions of Team leads and Integration managers, otherwise the 

matrix will swiftly break down. This was ensured with three round selection processes. The First round 

to check the knowledge based on the person’s CV, the second an interview with a superior senior person 

with wide knowledge of the given area and the third with the Project manager to ensure the person’s 

communication skills and leadership will fit into the existing project team. Both of positions also must 

be good team players. If they will act solely as individuals, the success of the project is clearly 

threatened.  

Comparison of project communication on an international level 

The key factor in most projects is communication. Let’s have a look into the area of communication 

from two sides, project scale and the nationalities of the project members.  

As discussed earlier, when projects are individual islands, communication is easy to manage. The size 

of the project is not so big, and the counterparts are always individuals in the given affiliate.  

When talking about global programs, multi-country affiliates are involved. The key stakeholders are 

spread across the globe; therefore, communication matters are the most important. Usually at the 

beginning it is difficult to manage the different management styles or the time differences between 

stakeholders. The worst situation that was managed within one Novartis project was the Supply chain 

integration between Japan, the EU and the US. To just simply plan a Project management meeting took 

some effort because in Japan it was late evening when for US it was early morning. Also, to manage the 

expectations was not easy.  

What also plays a significant role is the number of project members. When the project runs with 5 

people, communication is easier that in a project with hundreds of members. The comparison could be 
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the project in Canada with approximately 15 project members against the project in USA where the team 

was composed of roughly 130 members in different areas and sites. The main positive part of the project 

with 15 people is not have so many people to lead and not so much information to process. Where when 

on the project itself there is over a hundred members, there must be a precise structure to be able to 

handle all the people and make sure the information is properly distributed vertically and/or horizontally. 

This cannot be managed by a single person there must be a management team where each person plays 

a key role in her/his area of responsibility. 

The biggest difficulty is to manage a project of such a size in a multinational team. Within the USA 

project the team had 30 nationalities. The culture of each individual is different, and it also involves the 

communication skills usual for each of them. There is a huge difference when a person from e.g. 

Germany presents when the goal will be delivered against person from e.g. India. Both of them might 

be expressing a similar situation but in a different way.  

The cultural differences might also bring misunderstandings which might result in endangering the 

project success. It’s crucial to have all of these things in mind when setting up a project structure, so 

miscommunication can be avoided. 

The structure must have a certain hierarchy, where a Team member reports and is using his/her Team 

lead as a communication counterpart. The Team lead is then part of the Project management team, where 

he reports all the respective communication tasks towards the Project and/or Integration manager and 

other Teams leads and is able to filter operative tasks he can handle himself or expressing the needs to 

others. 

On the Project management meeting all the decisions are made and then reported to the Team members 

either in Team meetings. The Project or Integration manager communicates outside the Project as a 

Communicator either to the Program, Corporate or Affiliate management team. This structure avoids 

most of the misunderstandings that could be caused by wrong understandings between different people. 

Within such a structure another important role is played by the Change manager. To communicate 

outside the Project organisation the changes that are upcoming with the project delivery is also an area 

which deserves focus. The affiliate organisation absorbs the changes easier when they are presented 

ahead and accurately formulated. 

This communication within and especially outside the project was in many cases underestimated in 

Novartis, so not always successful projects were well received by the target organisation. Therefore, 

lately on each planned project the role of the Change manager was accented to prepare the associates on 

the on-going changes and what the future will bring to them. 

Project monitoring and evaluation tools comparison  

To lead a successful project also means to monitor and evaluate the project progress. The hierarchy of 

the Novartis project had several levels at which progress was reported: 

Team level: Each project team had weekly team meetings where each stream was presenting the 

progress, highlighting the achievements and obstacles they were having. 

Project management level: Each Team lead had to compile a Team status slide to be presented in front 

of the Project and/or Integration manager, reporting the team status, the next steps and highlighting the 

Challenges and Risks. 

Steering committee / Program management level: The highest level of monitoring of the progress is the 

Steering committee and/or Program management where the overall progress is presented and evaluated.  

There are many tools that could be used, but mainly within the Novartis group the Microsoft SharePoint 

program is used. This tool allows to have structured project phases and steps including the deliverables.  

This tool was not available for a long time, so at the early stages of the Novartis projects either Lotus 

notes, MS Excel or MS Project were used, which brought about many issues with licencing. This way 

of monitoring the project also brought about a lot of difficulties on how to monitor the project itself. 

Therefore, the so called “Toll gates” or “Reviews” were introduced. In the project plan there were set 

exact dates when each review was supposed to be happing. The review was not only controlling the 

progress, but also checking the quality of the so far delivered work.  

This way of project controlling consumed a lot of time for preparation, therefore we were looking for 

some specific methods on how to lower such effort: 
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1. Clearly specify, what the key deliverables are for each project phase. 

2. Allow the project team to have access to all documents produced by the project. 

3. Get a Quality manger to handle all the formal requirements of the delivered work. 

As mentioned earlier in this section, SharePoint was considered the best tool to be used. It’s an easy to 

manage tool, where all the respective access rights can be created, and the progress of the project can 

be monitored.  

It is also essential to have in the project plan a set of milestones, against which the project can be 

measured.  

Within the project planning it is also essential to set a realistic end date, to be able to deliver the project 

in its given scope and quality. As mentioned earlier, Novartis projects have been usually split into 4 

main phases: Blueprint – 1/5 of the project time. Realisation – 2/5 of the project time. Testing and 

training – 1/5 of the project time. Go-live and support – 1/5 of the project time. 

This split allowed project teams to focus in given periods on to their respective goals and deliverables, 

the results were later part of the review. The review ensured all deliverables (documentation, system 

settings, trainings etc.) are delivered in their respective quality and with a given formal layout, are 

approved and signed by the person responsible. If the review was not considered successful, the phase 

of the project was not closed, and next phase could not start.  

Another area how the project is measured are the KPI’s. In the IT projects the KPI’s when the project 

was running were not easy to set, therefore they were mainly used after the project was delivered and 

were used to present how fast or how slow the organisation is able to adopt to all changes in processes 

and the tools delivered. With Novartis, it was not always common to use KPI’s in the early stages. The 

main goal was to deliver the project in at given time and expected quality, but nobody afterwards exactly 

measured the progress.  

The usage of KPI’s started when the global point of view prevailed the local projects, where it was not 

that significantly needed. Because the IT projects at Novartis are performed as a joint venture between 

the Business and IT members, the business members were asked to provide figures as of daily business 

that are set as KPI’s and against which the progress is measured. Usually several key KPI’s were set per 

area, e.g. number of orders received, number of orders processed, number of goods delivered, number 

of payments issued and received. 

Depending on the percentage of how many KPI’s were fulfilled, the last stage of the project, the Support 

phase, was either extended or shortened. Such a progress also presented how much the changes were 

accepted in the local organisation. When the Change manager and the rest of the project team delivered 

a good project and the KPI’s were fulfilled on time it showed good communication between the project 

organisation and the local business.  

Results  

As a summary we can highlight positive points and of course the negative points when comparing the 

approaches: 

1. Positive 

a. Exact reporting on each level = easy project progress monitoring. 

b. Splitting deliverables into % milestones = quickly checking if the project is on schedule 

and the deadline will be met. 

c. Working close together with the review team = on-going check of the quality of the 

documentation and the system setup, speeding up the review time, catching issues early. 

d. Using proven tools = one single place to store the documents -> what is not in the tool, 

do not exist. 

e. Setting of KPI’s for day to day business progress after handover from project to business 

organisation = easy to monitor progress of absorbing the changes of the daily business 

processes and its usage by the respective associates. 

2. Negative 

a. Monitoring tools not available from the starting point = diversified storing of the 

documentation. 
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b. Missing domain leads = long review time, when issue identified within review, its 

already too late. 

c. Project quality management not established from the starting point = not clear 

documentation practice, disputes about the GDP and document approvals. 

d. Not easy to measure the project with KPI’s within the project realisation = Project 

manager is fully dependent on the documentation progress and review results. 

Discussion 

In the previous sections we analysed 4 different project management strategies of Novartis. The early 

stages were simple single projects on the local level, rolling over the Novartis affiliates cross the world, 

where the latest activities led to a Global standardised program covering multiple affiliates in given 

regions. From the point of view of the given time period, it was not seen as a wrong approach, but let’s 

have a look at all the project management strategies in Novartis affiliates from the view of a global 

corporation that Novartis is. 

Island projects used in Pharma are useful within a Global organisation only when the local issue or 

improvement is necessary to be done, but not for the global projects what for sure the implementation 

of the central ERP system is.  

As it is visible from the SWOT of the Novartis Pharma project management approach, only the local 

focus is applied, which is from the positive point of view of the activities done locally. But on the other 

hand, there are no opportunities for improvement, because no global view could be applied. Where the 

weaknesses and threats lead to possible time prolongation in the full scope of the affiliates. The 

prolongation and the loss of the quality was already confirmed for Pharma. 

From the evolution of the strategy described for SHAPE Sandoz, we already see the approach tends to 

use global resources planning in a wider range. Unification in certain areas is already visible and the 

usage of global resources is getting more and more involved. As seen in the SWOT of the Sandoz project 

management approach, the strength is moving towards standardisation in a global level with opportunity 

to build Core / Global process maps and a global guidance. On the other hand, building a strong “project 

force” allowed the success of the program. 

When the Global program SHAPE got expanded to OTC, there was the trend towards even more 

extensive globalization by involving several affiliates in the region with one single project, which was 

ultimately found unrealistic. As seen in the SWOT of the OTC project management approach, the 

strengths from Sandoz prevailed, but the scope was highly overestimated. Trying to absorb a completely 

different type of business into an existing process map led to a complete revisiting of the scope in certain 

areas, mainly in the Sales process. Also “ignoring” local process and pushing “best practices” called 

corporate process and functionality resulted in a misleading approach that was later abandoned. 

When taking in the account the approach of IRIS Alcon, centralisation was already completed. The goal 

to centralize all the functions, processes and functionalities goes over the limit. The end of such a kind 

of approach is not surprising, because the company is a living organism, where each piece of the business 

and each process at the lowest level plays a significant role. As seen in the SWOT of the Alcon project 

management approach, there is a lot of advantages like reusing functionalities already proven in other 

parts. This approach could only be considered as successful when all the open topics are known at the 

starting stage, all the aspects are thoroughly analysed, and the project involves all the respective parties. 

Conclusion: Proposed changes to the Global project management strategies 

The recommendations towards standardized and functional project management is to run first a global 

unification project where all the stakeholders from the main company’s domain will discuss and create 

process maps cross the business. Simplify the processes and behaviour of the last associate using such 

a process, which allows to reduce or even eliminate differences in the perception of project management 

in all its aspects caused by the influence of multicultural stakeholders.  Such a streamlining of the 

corporate process leads to clear specification what the IT standardisation program must deliver. When 

talking about a corporation like Novartis there must be also present a send step of such a process 

standardisation which is to compare standardised processes cross the divisions, because what we learned 

earlier, when it was tried without such preparation, or just simply processes from one region were 

promoted , it always brought more difficulties than positives. As a second step there must be a global 

decision whether to conduct an IT program where one or more division will be implemented.  
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This type of activities has already been started in 2016 when all the IT programs and projects were 

stopped. Revisiting all the previous projects and looking for an alignment whether all 3 existing Novartis 

division will have the same backbone ERP system or each one will have its own.  

From all the known documentation, there should surely be 1 pillar for Pharma and Sandoz, because 

these two divisions are running almost the same business, Pharma producing and selling primary 

pharmaceutical products (drugs under licence) and Sandoz producing and selling pharmaceutical generic 

products (drugs with already expired license); and 1 pillar for Alcon, because its business is mainly OTC 

(over the counter) production and sale of products, plus production and sale/rent of surgical machines. 

It all leads to simple recommendation for Novartis. First standardise the company’s business process in 

a single division, make an assessment of how much these processes are in common in other divisions 

and then run the IT implementation projects in waves for a small number of affiliates in countries that 

are close to each other and it is expected there is not many differences in legal requirements, e.g. split 

countries in EU to two or three areas, because its expected, the legislation should be similar. 
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PRICE–VOLUME DEPENDENCE OF BITCOIN AND ITS FRACTAL ANALYSIS 

Mária Bohdalová1, Michal Greguš2 

 

Abstract: Nowadays Bitcoin as cryptocurrency takes a significant place on the global financial markets. This paper analyzes 

the Bitcoin closing prices and traded volume during the period from December 28, 2013 to January 22, 2019. This period is 

known as a period with rapid increasing of the Bitcoin closing prices, mainly in the second half of the year 2017. The aim of 

this paper is twofold. First, we compute the Hurst coefficient to discover the close price dynamics and traded volume using a 

fractal point of view. We have discovered an anti-persistent behavior in the traded volume and random character of bitcoin 

closing prices. Second, we propose an analysis of the relationship between the close prices and traded volume. Our findings 

show how changes in the high-price period differ from changes in the low-price period. We also found that high prices caused 

investors to be afraid to trade due to possible rapid decrease in bitcoin closing prices. 

JEL Classification Numbers: C21, G12, D53, DOI: 10.12955/cbup.v7.1338 

Keywords: cryptocurrency, Bitcoin, R/S analysis, quantile regression 

 

Introduction 

Bitcoin is a very popular virtual currency (cryptocurrency) that is managed by an open-source software 

algorithm that uses the global internet network to create Bitcoin and to record and verify its transactions. 

The popularity of Bitcoin can be attributed to its novel features, transparency, simplicity and low cost 

of foreign exchange, speed of conversion, anonymity, absence of third parties, and decentralization. 

Simple manipulation and management of cryptocurrency are other positive features of the modern 

phenomenon. Principles of cryptography are used to control the creation and exchange of Bitcoin. Users 

of Bitcoin can store it in local wallets on a PC or on a smartphone using open-source software or in an 

online wallet. Nowadays Bitcoin can be used to buy goods or services worldwide. We can note that the 

number of companies that accept Bitcoin as payment is growing. Bitcoin is very popular between 

academics that would like to predict Bitcoin behavior and that analyze it in the statistical or behavioral 

sense. 

The aim of this paper is to examine the impact of the conflict between randomness and determinism in 

the cryptocurrency market. The paper is organized as follows. The next section presents the literature 

review. The methodology and data sections describe the data and methods used. The results section 

discusses our findings and the final section concludes the paper. 

Literature review 

Financial markets offer many financial instruments to invest in. Bitcoin can combine the advantages of 

both commodities and currencies on the financial markets as is shown in the paper by Dyhrberg (2016). 

Therefore, Bitcoin can be a useful tool for portfolio investors or risk managers. Moreover, the 

cryptocurrency market offers many opportunities to analyze it mainly for academicians. The main 

problem is how to predict future Bitcoin prices. Panagiotidis et al., (2018) used a Lasso regression 

approach to analyze twenty-one factors that can have an influence on Bitcoin returns. The authors 

discovered that uncertainty in the European economic policy, the NIKKEI index and a negative google 

trend were the main determinants for Bitcoin returns during the analyzed period. Persistence, 

predictability or positive correlation between its past and future values on the cryptocurrency market 

was analyzed in the paper by Caporale et al. (2018). The authors discovered the predictability of Bitcoin 

markets and therefore they concluded that the cryptocurrency market is inefficient during the analyzed 

period July 17, 2010 to May 2, 2018. Urquhart (2017) showed that the price and volume of Bitcoin have 

a significant positive relationship with price clustering. El Alaoui et al., (2019) used an unconventional 

method to analyze and examine the dependence between Bitcoin price changes and volume changes. 

They used a multifractal de-trended cross-correlation analysis. The authors discovered that the level of 

correlations is high and therefore the Bitcoin volume can predict the dynamics of the Bitcoin price 

change. But it is still unclear whether Bitcoin prices and traded volume have similar fractal properties 

and if the influence of bear markets or bullish markets has a similar impact on bitcoin price return or on 

the traded volume.  
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Our results show that Bitcoin price and trading volume have different fractal characteristics and that 

there exists an asymmetric dependence between bitcoin price changes and changes of the traded volume. 

Data and Methodology 

We have employed the daily close price and traded volume data for Bitcoin against the US dollar 

(BTC/USD). The data spans a period from December 28, 2013 to January 22, 2019. The data was 

obtained from the data provider CryptoDataDownload (2019). Figure 1 shows closing prices and volume 

historical data for the whole analyzed period. As we can see in Figure 1, Bitcoin closing price decline 

has long been below USD 5,000 until the break in 2017, when it reached record values and approached 

USD 20,000. Year 2017 was the year when the wider public began to be interested in the cryptocurrency, 

other than computer scientists and investors. After a significant increase in the value of Bitcoin in 

December 2017, the value of Bitcoin fell mainly during January and February 2018. Later, we can see 

the ups and downs of the BTC price, but Bitcoin value has been steadily declining since December 2017. 

Bitcoin reached the lowest value on January 15, 2015, namely 120 USD. On the contrary, it has achieved 

the highest value during the analyzed period on December 16, 2017 when Bitcoin reached its historical 

maximum value of 19,650 USD. 

Figure 1: Bitcoin Close Price and Traded Volume.  

Data period: 12/28/2013 to 01/22/2019 

   

Source: Author’s calculation 

In the second half of the year 2017, the price of BTC/USD started to rise sharply and therefore we have 

decided to divide the analyzed period into four segments. All-time period start on December, 27, 2013. 

The first period finishes on August 7, 2013 when the closing price exceeded a value of 3300 BTC/USD. 

The second period finishes on October 18, 2017 when the closing prices were around 5000 BTC/USD. 

During December 2018, Bitcoin’s closing prices achieved approximately a four-fold increase compared 

to its August prices. The whole analyzed period finishes on January 17, 2019. We have 1322, 1393, 

1442 and 1849 observations to analyze BTC closing prices and volume behavior.  

During these periods it is not clear which fundamental process is the driver of this system. Sometimes 

we can observe certain aspects in real processes that give us evidence about the existence of an 

underlying more complex process. A problem arises when a given time series is related to an underlying 

more substantial process. We need to determine whether the underlying process is driven by a 

deterministic set of equations or by a stochastic system, or whether the process is self–similar. A 

question is if it is the difference between a deterministic and stochastic process and whether it is possible 

to make this distinction based on empirical observations.  

Specific definitions of the deterministic and stochastic stationary time series were introduced by Cutler 

(1997). The Self–similar process was defined by Harte (2001) and it was characterized by the Hurst 

coefficient H (0 < H < 1) that enables us to distinguish the type of process. When H is greater than ½, 

the process shows long range dependence. When H equals to ½, the process is white noise. If H is less 

than ½, the process exhibits a short range dependence with negative autocorrelations. The impact of the 

present on the future is expressed as the equation:  

 C(t) = 2(2H-1) – 1, (1) 

where C is the correlation of all one-day returns with all future and past one-day returns or correlation 

of changes in time t with all increments of time t that precede and follow it (Peters, 1994; Peters, 1996). 
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We used a R/S analysis to detect the long–range dependence and to compute the Hurst coeficient H and 

its expected value E(H) as described in the papes by Peters (1996) or Robinson (2003). We verified the 

null hypothesis: The time series is a random walk. If the Hurst coeficient H and its expected value E(H) 

is approximately equal, it means the time series is independent and random during the analysed period 

(Hurst exponent is insignificant). If the Hurst coeficient H is greater (smaller) than its expected value 

E(H), the time series is persistent (antipersistent) (Hurst coeficient is significant). If the series exhibits 

a persistent character, then the time series has a long memory and the ratios R/Sn will be increasing. If 

the ratios R/Sn are decreasing, the time series will be antipersistent. The “breaks” may signalize a 

periodic or nonperiodic component in the time series with some finite frequency. We calculated the V–

statistics for precisely estimating where this break occurs (Peters, 1996). 

 nSRV nn )( . (2) 

The R/S analysis will be used to detect long range dependence of Bitcoin closing prices and traded 

volume. The dependence between changes of Bitcoin closing prices and changes of traded volumes was 

analyzed using quantile regression (Alexander, 2008). If the data does not follow the normal distribution, 

a quantile regression approach is appropriate to analyze the dependence structure of the selected 

variables. We decided to analyze the impact of changes in the closing prices of Bitcoin on changes in 

traded volume over the three periods described above. We have realized two regression models for each 

period, one before and one after the break date. Our quantile regression model is 

 Δ Volume (q) = α(q) + β (q)ΔClosePrice + ε, (3) 

We have evaluated the quantile regression with intercept α across seven quantiles q = {0.05, 0.1, 0.25, 

0.5, 0.75, 0.90, 0.95}.  

The model (3) allows us to test how the Bitcoin market reacted during bearish/bullish or normal markets 

conditions. The lower/upper quantiles represent bearish/bullish market conditions. Normal market 

conditions are represented by the median. 

Results 

We start by examining the R/S analysis results of the daily closing prices of Bitcoin expressed in USD 

and daily trading volume. During the period 12/27/2013 – 08/07/2017 the Hurst coefficient H was 

estimated with a value of 0.554. The expected value of the Hurst coefficient was E(H)=0.585 and the 

standard deviation of E(H) was 0.028. The Hurst coefficient for the daily closing price data is -1.114 

standard deviations away from its expected value. This result is non-significant at the 95% significance 

level. We can say that the estimated Hurst coefficient approaches its asymptotic limit value 0.50. 

Similarly, the Hurst coefficient was non-significant during each analyzed sub-period, see Table 1. The 

absolute value of the t-statistics is always less than 1.96. This suggests that the Bitcoin closing prices 

had a random behavior. When we look at correlation C between increments (Table 1), the lowest value 

0.053 was estimated during the period 12/27/2013 – 10/18/2017. The highest value equal to 0.118 was 

recorded for the whole analyzed period. However, correlation between increments for the whole 

analyzed period was close to zero. It means there is no long-memory effect in daily values of Bitcoin 

closing prices. Finally, changes in bitcoin closing prices follow a non-stationary process. 

The R/S analysis of Bitcoin volume values shows the Hurst coefficient equal to 0.273 with an expected 

value 0.585 for the first analyzed period (see Table 2). The standard deviation is equal to 0.028. The 

Hurst coefficient is 11.338 standard deviation bellow its expected value and it is strongly significant at 

the 95% significance level. We have obtained similar results for each analyzed period. All Hurst 

coefficients are significant, the values are from the interval 0<H<0.5 and therefore the volume data 

exhibits an anti-persistent character. A correlation between increments C in volume time series takes 

negative values. This behavior points to relaxation processes (Peters, 1994; Peters, 1996). The relaxation 

process is obviously characterized by two trends. One trend is based on sentiment and the other on value. 

This means that the market as a whole increases its profits and the improved sentiment increases 

Bitcoin’s volume to the new real value. These results tell us that the Bitcoin market as a whole may have 

many different parallel relaxation times in response to the same information. In addition, each 

investment horizon has the same structure of volatility. 
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Table 1: Hurst coefficient for BTC/USD Close Prices 

BTC/USD Close Prices 
12/27/2013 - 

08/07/2017 

12/27/2013 - 

10/18/2017 

12/27/2013 - 

12/05/2017 

12/27/2013 - 

01/17/2019 

H 0.554 0.538 0.569 0.581 

E(H) 0.585 0.574 0.581 0.575 

t-stat -1.114 -1.349 -0.46 0.248 

Standard Deviation 0.028 0.027 0.026 0.023 

C 0.078 0.053 0.1 0.118 

Rsquare 0.994 0.988 0.993 0.992 

Rsquare E(H) 0.997 0.998 0.998 0.998 

Number of observations 1320 1392 1440 1848 
 

Source: Author 

Table 2: Hurst coefficient for BTC/USD Volume 

BTC Volume 
12/27/2013 - 

08/07/2017 

12/27/2013 - 

10/18/2017 

12/27/2013 - 

12/05/2017 

12/27/2013 - 

01/17/2019 

H 0.273 0.262 0.28 0.309 

E(H) 0.585 0.574 0.581 0.575 

t-stat -11.338 -11.627 -11.397 -11.415 

Standard Deviation 0.028 0.027 0.026 0.023 

C -0.27 -0.281 -0.262 -0.232 

R-square 0.986 0.986 0.991 0.993 

R-square E(H) 0.997 0.998 0.998 0.998 

Number of observations 1320 1392 1440 1848 
 

Source: Author 

Figure 2: R/S analysis and V-statistics of BTC/USD Close Prices and Volume,  

Data Period: 12/27/2013 – 08/07/2017 (1320 data points) 

Close Prices 

 
Volume 

    
Source: Author’s calculation 

Table 3: Stability analysis of the Hurst coefficient of Bitcoin closing prices 

Up to date H E(H) t-stat R-square R-square E(H)  type 

9/4/2015 0.5937 0.6714 -3.3391 0.9983 0.9994 persistent 

5/12/2017 0.5909 0.5703 0.8863 0.9970 0.9998 random 

1/17/2019 0.6504 0.5283 5.2466 0.9367 0.9999 persistent 
 

Source: Author’s calculation 

Figure 2 to Figure 5 show the results of the R/S analysis, one for each analyzed period. We can see two 

lines, one for the R/S graph (black line) and the second one for the E(R/Sn) graph (gray line). The E(R/Sn) 

graph presents an independent process. We can see a systematic deviation from the expected values for 

all periods of Bitcoin closing price data. However, breaks in the R/S graph appear. We have calculated 

the V–statistics that is showed in Figure 2 to Figure 5 to estimate precisely where the breaks occur. 

Breaks occur when the V-statistics clearly stops growth. A break may be a signal of a periodic or non-

periodic cycle in the analyzed time series. However, not every break represents another new cycle, 
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because it can be only a certain multiple of a smaller previous cycle. We have detected one significant 

60–days-long cycle only during the period 12/27/2013 – 08/07/2017. The time series was persistent and 

significant. After that the time series stay random. It means that the further history has a long memory 

effect, the more recent history has a random character, and the Hurst coefficient is insignificant. We do 

not discover any cycle in the trading volume data during these periods. The Bitcoin price boom caused 

random behavior without any long-term memory dependence. 

Figure 2: RS analysis and V-statistics of BTC/USD Close Prices and Volume,  

Data Period: 12/27/2013 – 10/18/2017 (1392 data points) 

Close Prices 

  
Volume 

 

Source: Author’s calculation 

Figure 3: RS analysis and V-statistics of BTC/USD Close Prices and Volume,  

Data Period: 12/27/2013 – 12/05/2017 (1440 data points) 

Close Prices 

 
Volume 

  
 

Source: Author’s calculation 

Table 4: Stability analysis of the Hurst coefficient of Bitcoin trading volume 

Up to date H E(H) t-stat R-square R-square E(H)  type 

9/4/2015 0.3402 0.6713 -14.2358 0.9911 0.9994 Anti-persistent 

5/12/2017 0.2682 0.5703 -12.9870 0.9420 0.9998 Anti-persistent 

1/17/2019 0.3521 0.5283 -7.5769 0.9708 0.9999 Anti-persistent 
 

Source: Author’s calculation 
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Figure 4: RS analysis and V-statistics of BTC/USD Close Prices and Volume,  

Data Period: December 27, 2013 – January 17, 2019 (1848 data points) 

Close Prices 

 
Volume 

 

Source: Author’s calculation 

A stability analysis of the estimation of the Hurst coefficient was realized for the whole data period. We 

divided the whole period into three equal sub-periods, and we estimated the Hurst coefficient. The result 

is given in Table 3 for Bitcoin closing prices. As we can see, during the period from 12/27/2013 to 

09/04/2015, Bitcoin closing prices exhibit a persistent character that was statistically significant at the 

0.05 confidence level. After that, until 05/12/2017, the closing prices show a random character. Finally, 

the last sub-period exhibits a persistent character, but with a higher value of the Hurst coefficient than 

it was during the first period. This result confirms the boom in the closing prices of Bitcoin.  

Table 4 shows the results of the stability analysis for the traded volume. As we can see the Hurst 

coefficient showed an anti-persistent statistically significant character during all periods. Moreover, its 

values were comparable. We have found stationarity of the Hurst coefficient in trading volume during 

the whole analyzed period. 

Table 5: Quantile regression results 

 quantile  Break date 08/07/17 p-value 10/18/17 p-value 12/05/17 p-value 

0.05 ΔClosebefore 2128197 0.25 -592737 0.59 -1818547 0.02** 

  ΔCloseafter 695593.5 0.00* 699264 0.00* 800687.5 0.00* 

0.10 ΔClosebefore 1303699 0.22 64355.52 0.93 -1330892 0.01** 

  ΔCloseafter 324755.1 0.02** 515101.7 0.00* 830205 0.00* 

0.25 ΔClosebefore 153057 0.12 -102377 0.12 -658301 0.00* 

  ΔCloseafter 489466.4 0.00* 488599.8 0.00* 734606.9 0.00* 

0.50 ΔClosebefore 66186.26 0.00* 66036.19 0.00* 66186.26 0.00* 

  ΔCloseafter 466770.8 0.00* 466731.6 0.00* 560616.2 0.00* 

0.75 ΔClosebefore 166676.7 0.03** 297566.6 0.00* 528370.3 0.00* 

  ΔCloseafter 447665.8 0.00* 446320.7 0.00* 347783.3 0.00* 

0.90 ΔClosebefore 426167.9 0.68 730303.3 0.33 923820.9 0.08*** 

  ΔCloseafter 549841.7 0.00* 479035.2 0.00* 413480.5 0.01** 

0.95 ΔClosebefore 267351.8 0.90 435689.2 0.75 435689.2 0.66 

  ΔCloseafter 444937.5 0.11 439688.5 0.13 439688.5 0.15 

* Sign=0.01, ** Sign=0.05, ***Sign=0.1 

Source: Author 

The last analysis describes a relation between changes of the closing prices and the traded volume of 

Bitcoin. Table 5 shows only slope coefficients of the quantile regression model (3). The break date is 

highlighted in the first row. We can see that after the break date the slope parameter was always positive 

and statistically significant with a growing tendency, mainly during bear market conditions (from 

quantile 0.05 to 0.25). The periods before the break date show either non-significant dependency, which 
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means changes in the closing prices did not affect the traded volume, or it had a negative impact on the 

traded volume. During normal market conditions (median) the slope parameters were always statistically 

significant and their values were comparable. When we take into account the 0.75 quantile, the impact 

of the changes of the closing prices on changes of the traded volume was statistically significant, but 

slightly lower than what we observed for the 0.25 quantile. The results for the 0.9 quantile were opposite 

to those of the 0.1 quantile. The market reacted by increasing the Bitcoin traded volume depending on 

the Bitcoin price increases. Finally, when Bitcoin prices neared their peak, investors stay indifferent to 

the Bitcoin prices. 

Conclusion 

In this paper, we have presented a time series fractal analysis of Bitcoin closing prices and Bitcoin traded 

volume. Only during further history, bitcoin closing prices showed a long memory effect, with the period 

being 60 days long. Bitcoin closing prices exhibited a random character after the boom in its prices 

(second half of the year 2017). The traded volume time series exhibit a stable anti-persistent character 

known as the mean reverting process. The volume was more volatile than a random series. The 

relationship between the changes of the traded volume and the changes of the closing prices was 

asymmetric. The price increase attracted investors and the growth of the volume was significant mainly 

during the bear market. 
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KNOWLEDGE SHARING IN BUSINESS NETWORKS  
FROM THE BUILDING INDUSTRY 

Alina Czapla1
 

 

Abstract: 

Introduction: Both networking and knowledge management can give a company a competitive advantage. But the combination 

of these two approaches is particularly interesting. Knowledge sharing is crucial in the building industry, because it is changing 

all the time nowadays. The knowledge of new technologies and environmentally friendly building materials is especially 

important for companies from the construction industry. Also an average investor, who plans on building a house, has a very 

low level of knowledge about building materials and  modern building technologies. So it is not surprising, that there are some 

business networks in building industry, which use knowledge sharing in their strategy. 

Objectives: The objective of this study is to explore the knowledge sharing in business networks from the building industry. 

Our research question is: what forms of knowledge sharing take place in the construction industry and what is the scale of this 

phenomenon. 

Methods: The case study method was used to analyze one of the largest and fastest growing Polish business networks of small 

and medium-sized enterprises (SMEs) -  Grupa Polskie Składy Budowlane (PSB). The survey among the owners and managers 

was carried out, interviews, document studies and observations were used. 

Results: Both the sharing of date and a large number of educational activities were observed in the studied business network. 

The vast majority of network members are engaged in these actions. Knowledge sharing in the building industry is implemented 

not only in relation to network partners and their employees but also in relation to customers.  

Conclusions: A business network can use knowledge management to achieve its business goals. The educational aspects of this 

approach are especially interesting. The scale of this phenomenon in the building industry is much bigger than it might seem. 

The range of these educational actions can go beyond the formal boundaries of the network. 

JEL Classification Numbers: L100, L140, DOI: 10.12955/cbup.v7.1339   

Keywords: knowledge sharing, knowledge management, business network, case study, building industry. 

 

Introduction 

Globalization and growing competition resulted in the rapid development of business networks at the 

end of the last century. Thanks to the synergy effect even small companies, united in various types of 

network organizations, can effectively fight against external competition. These structures have been 

studied since the 1980s. 

More or less, at the same time, attention was paid to knowledge management. There is no doubt, that 

knowledge became the driving force of the knowledge economy, and the knowledge economy became 

the engine of global economy growth (Bolisani & Bratianu, 2018). Knowledge, like all other resources, 

has to be properly managed (Arsenijević et al., 2017). Currently knowledge is a very important issue in 

economy. It is a factor of competitiveness and economic growth (Runiewicz-Wardyn, 2008).  

Knowledge becomes a strategic factor for the development and growth of competitiveness. The 

knowledge-based economy, the new economy and the network economy in the knowledge society are 

new directions for the development of the modern world (Skrzypek, 2018). 

Both networking and knowledge management can give a company a competitive advantage. So it can 

be interesting to connect these two approaches. 

The construction industry is changing all the time nowadays. This applies to both building materials and 

construction technologies. 

The selection of materials plays an important role in building construction (Florez & Castro-Lacouture, 

2013). Environmentally friendly building materials and constructions are intended to reduce energy and 

material flows during the entire building life cycle. Energy effective houses increase the efficiency of 

source utilization (energy, water and materials). They are designed to decrease negative effects on 

human health and the environment during their life cycle (Sedláková et al., 2012). Improving energy 

efficiency in buildings is a major priority worldwide (Diakakia et al., 2010). 

The knowledge of new construction technologies is very important. Builders need to learn all the time 

to be up to date. They not only have to know modern building materials but also how to use them. We 

can observe the phenomenon of engaging producers and sellers of building materials in the training of 

builders. 
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The aim of this article is to explore the topic of knowledge sharing in business networks from the 

building industry. The author’s intention was to research an example of such structure and show, how it 

works in practice. The scale of this phenomenon and forms of knowledge sharing were analyzed.  

The case study method was used to analyze the Grupa Polskie Składy Budowlane (PSB) network – one 

of the largest and fastest growing Polish business networks of SMEs. The author used some qualitative 

research methods: survey, interviews, document studies and observations. 

Literature Review 

Knowledge 

Knowledge has no clear definition so far. From the Greek philosophers up to present experts in 

knowledge management, people tried to define knowledge but the results are still not clear (Bolisani & 

Bratianu, 2018). Nowadays the majority of the field’s writers define knowledge as data, and this 

determines what they mean by knowledge management (KM) – part of IT. But KM can be understood 

as managing the relationship between knowing and acting in organizational contexts, part of which is 

managing the processes of knowing and learning towards organizational ends (Spender, 2015). This 

second approach is definitely more interesting. 

In relation to knowledge, firms can identify the following basic processes: knowledge creation, 

knowledge acquisition, knowledge sharing and distribution, knowledge transformation, knowledge 

storing and retrieving, knowledge losing and knowledge using. 

Knowledge creation is the final result of the learning process and conversely, learning occurs when we 

talk about the creation, sharing, and using of knowledge (Loermans, 2002), so knowledge and learning 

are related terms. A great deal of KM is about “knowledge sharing” rather than knowledge creation. It 

is also not clear whether it is organizations or people that learn (Spender, 2015). Knowledge sharing and 

distribution contribute to the restructuring of organizational knowledge and increase its average level 

(Bolisani & Bratianu, 2018).  

Knowledge is becoming one of the most important resources of the company (Arsenijević et al., 2017). 

Its assets are intangible in nature and include among others employees’ skills and know-how, 

organizational culture, relationships with stakeholders and intellectual property (Moustaghfir, 2012). 

Knowledge assets provide firms with a competitive advantage (Loermans, 2002; Moustaghfir, 2012). 

Different learning mechanisms and effective knowledge management processes organize and integrate 

them into organizational capabilities. They explain above-average results and abnormal profitability 

(Moustaghfir & Schiuma, 2013). 

Knowledge Sharing 

Knowledge sharing is defined sometimes as an exchange of knowledge between two individuals: one 

who communicates knowledge and one who assimilates it (Paulin & Suneson, 2012). KS is often treated 

more broadly - as the exchange of knowledge between and among individuals, and within and among 

teams or organizational units inside an organization, however, the most interesting is the definition, 

which also takes into account the exchange of knowledge between organizations: knowledge sharing is 

the activities of transferring or disseminating knowledge from one person, group or organization to 

another. This definition broadly includes both tacit and explicit knowledge (Lee, 2001). This broad 

definition has been adopted in this study. 

The similar term is knowledge transfer, which is defined, for example, as the focused, unidirectional 

communication of knowledge between individuals, groups, or organizations such that the recipient of 

knowledge has a cognitive understanding, has the ability to apply the knowledge or applies the 

knowledge. Both terms are often used when discussing the same concept (Paulin & Suneson, 2012).  

Knowledge sharing in an organization is an important aspect of knowledge management that contributes 

towards enhancing organizational learning to face competition (Abu-Shanab et al., 2014). It is one of 

the major predictors for outsourcing success. Organizational capability to learn or acquire the needed 

knowledge from other organizations is a key source of successful knowledge sharing (Lee, 2001). 

Business Networks  

In literature there are many studies of business networks. It is for several decades now that networks 

have been attracting much interest from strategic management researchers (Czakon, 2017). Most of them 

highlight the many advantages for the networks’ members. Networks generate financial advantages 

through the sharing of costs and non-financial benefits, through the collective marketing and building 
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of the image of products represented by these networks (Santos et al., 2018). Fuller-Love & Thomas 

(2004) pay attention to developing their ability to operate on a more efficient and more profitable level 

and to create links between each other in order to exchange ideas and solve problems. Networks multiply 

the individual's capabilities, giving it an advantage in the ecosystem, in social or economic life (Czakon, 

2012). Positive aspects include: access to new customers, access to new resources and knowledge 

transfer (Kawa & Pierański, 2015). The key benefit of participation in a network is access to information 

flowing through it (Mitręga, 2010). Stoian et al. (2017) illustrate the role of inter-organizational 

networks in obtaining intermediate outcomes such as fostering innovative behavior and market 

knowledge. So networking can give a company a competitive advantage. 

Knowledge Sharing in Business Networks 

Knowledge transfer in business networks is determined by many factors, including: the structure of the 

network; the specificity of partners; and the absorptive capacity of the recipients of knowledge in the 

network and the ability and capacity of the broadcasters to disseminate knowledge (Sroka et al., 2014). 

Different organization types have different characteristics; knowledge sharing will produce different 

effects on the organization (Zheng, 2017). It is important to understand how knowledge flows and can 

be appropriated by network participants in order to generate innovation in processes, products and 

services, as well as improving organizational performance (Marchiori & Franco, 2019). 

We can distinguish two types of knowledge sharing: inside an organization and outside an organization. 

They are very different, both in terms of forms of sharing knowledge and goals to be achieved. However, 

in both cases, the involvement of the business network in sharing knowledge can bring many benefits. 

Research Methods  

The construction industry is one of the most important branches of the economy. The market of building 

materials and services has its specificity, however, the number of studies on this subject is small. In such 

a situation it is advisable to carry out exploratory research.  

Both the problem and the method of solving it can be scientific or practical, however, it should be 

realized that management sciences arise from business activities and are inseparably connected with it. 

It is therefore desirable that the solution to the scientific problem in management is associated with 

practical solutions (Wójcik, 2013). It is one of the reasons why the case study method is suitable for 

studying management problems. 

The case study method was used to analyze one of the largest and fastest growing Polish business 

networks of SMEs -  Grupa Polskie Składy Budowlane. The strength of the case study is its ability to 

cover both a contemporary phenomenon and its context (Yin, 1981). The chosen method is suitable for 

this problem, because the study is an exploration of the topic. For this reason the qualitative method is 

better. Case studies are useful for generating hypotheses at the beginning of the research process 

(Starman, 2013). A case study enables a very accurate description and analysis of the studied 

phenomenon, which are often more comprehensive and more accurate than those obtained in 

quantitative studies (Grzegorczyk, 2015). 

The research shows, how knowledge management is realized by the leader of this Group, by members 

of this Group and by this network as a whole structure. Survey research, interviews, document studies 

and observations were used. The survey was carried out during the conference of PSB network members 

in November 2018. It was a meeting of owners and managers of trading companies operating under this 

structure. The Group has about 400 members, about half of them participated in the conference. Most 

companies were represented by a number of people. So questionnaires not only were filled in by 

competent persons but additionally in most cases one paper was completed by few managers of the same 

company. As a result 50 questionnaires were correctly completed. The sample is not representative, 

nevertheless results of this survey have a great value.  

Following the questionnaire, some interviews with business owners were requested to find out more 

about knowledge management in their companies. This was done to supplement the numerical data. 

Opinions, comments and impressions complement the knowledge from the survey.  

Document studies and observations are the important part of this research. Summary reports, 

publications, post-conference materials were studied. Additionally, reports from educational actions 

organized by PSB members were observed.  
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Choice of the Case 

Grupa Polskie Składy Budowlane is the network of building material stores. The members of this Group 

run three types of stores: wholesales, DIY markets – Mrówka (Ant) and specialist shopping centers for 

constructors – Profi.  

This business network was chosen for this research because of some important reasons. Above all, this 

business network is particularly involved in knowledge sharing. Additionally, the size of this network 

is large, so it is easier to observe various phenomena; some data is easily available; the simple structure 

of this network (one strong leader and many shareholders – figure 1) makes it easier to formulate 

conclusions; the simple structure and huge size give a chance to generalize. 

Figure 1: The structure of PSB network 

 
Source: Author 

Furthermore, the author has professional experience in this industry. 

Research Results and Discussion 

Knowledge Transfer Organized by the Leader of PSB 

PSB Central Office is interested in sharing knowledge with partners. The structure of this network is 

vertical and development of organization members is beneficial both for the leader and for the whole 

network.  Therefore, many efforts are made to provide information to all partners. A special internet 

platform was created. It contains a large number of constantly updated industry offers and trade 

conditions. Additionally, every day members receive lots of new information via e-mail. The scope of 

this knowledge is very wide. It is connected not only with the building industry, but also with legal 

changes or running a business. Shareholders are informed about new threats and opportunities.  

Conferences for the owners and managers of PSB’s points of sale are organized every year. They are 

informed about trends in the building industry. Network activity is analysed in comparison to the 

competition.  

The other kind of leader’s activity is equally important. The PSB Central Office throughout its own 

specialists as well as their suppliers realizes various training series for network employees, for instance: 

technical training to increase the knowledge about suppliers’ products and technologies among the sales 

employees from retail and wholesale branch offices; training on service procedures and standards in 

Mrówka outlets; soft skills training for managers and sellers (sale, customer service and management); 

“Mini-MBA of Grupa PSB” – there was the fourth edition of eight two-day sessions for managing staff 

and owners about management, team creation, negotiations, finance and logistics in 2017.  

The leader of the PSB prepared an on-line training calendar and e-learning platform to amend and 

coordinate all training types for the whole network. An important service offered by the PSB Central 

Office to its partners is the consulting of auditors – specialists who help to manage trading enterprises. 

But the leader of the PSB educates not only partners and their employees but also customers. The 

educative campaign “Modern House” is organized for them. The purpose of this campaign is to promote 

modern building. It enables investors to exploit their new houses more cheaply and live in peace with 

nature. They are also informed about the newest solutions and products in the building industry. 

Additionally, a unique movie series was prepared. It consists of 25 episodes about the process of house 

construction. The movies are a set of advice, that will be useful for everyone who wants to start building 

a house. They are available on the PSB website (Grupa PSB, 2017). 

Several specialized magazines are published by the PSB Central Office. For instance, the magazine 

“Głos PSB” (“The Voice of PSB”) is printed bi-monthly. About 26 000 copies are distributed to 

constructors and Builders' schools. The magazine is also available online. 

Knowledge Transfer in SMEs – Members of PSB Business Network 

leader

1 2 3 ... n
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Knowledge sharing can also be observed among partners. They send data about their enterprises to the 

Central Office and share their experiences. However the greatest commitment can be observed in 

training.  

Fifty SMEs from all over Poland – members of the PSB business network took part in the survey. In 

terms of the number of employees: 17 of them are medium-sized (50-249 employees), 30 of them are 

small (10-49 employees) and 3 of them are micro (0-9 employees). In terms of the type of business: 25 

of them run a construction warehouses, 36 of them run retail DIY stores - Mrówka, 10 of them run 

specialist shops for contractors – Profi (some of them several types). 

The companies’ educational activity was analyzed. Members of PSB organize a huge number of various 

training sessions both for employees and customers. The number of enterprises involved in particular 

educational activities is shown in Figure 2. 

Figure 2: Participation in educational activities 

 
Source: Author 

The results are astonishing. Almost all enterprises organize training sessions for employees and 82% of 

them train customers. Staff training is rather natural, but the scope of this phenomenon is surprising. 

The scale of customer training is amazing and is certainly a part of the strategy. 

To analyse this phenomenon, the percentage of companies participating in educational activities in 

particular types of business was calculated (Figure 3). 

Figure 3. Percentage of companies participating in educational activities in particular types of 

business 

 
Source: Author 

All Profi shops and almost all wholesales declare organizing training for customers. The number of such 

initiatives during the last year was around 300 and the number of participants around 5000. Training 

sessions for employees were prepared by all wholesales and Profi shops and in more than 91% of retail 

markets Mrówka. The number of these actions was about 270 and the number of participants was greater 

than 1300 (Czapla, 2019).   

Knowledge Transfer in PSB as a Whole Structure 

The PSB network organizes a large number of educational actions. In most of them both the leader of 

the group and members are engaged. For instance the “PSB School of Good Building” is the biggest 

training program for constructors – the customers of PSB’s points of sale. The “PSB Academy” is the 
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project, which has been realized for years by Grupa PSB as different training for various participants. 

In total, over 8000 listeners took part in trainings within the “PSB Academy” in 2017. It was, 

undoubtedly, the biggest educational project in the construction industry in Poland. The expenditures 

for these training sessions incurred by suppliers are estimated to be over 600 000 PLN and by PSB 

Partners – 450 000 PLN (Grupa PSB, 2017). 

Knowledge management is not formally entered in the network strategy, but it can be easily observed, 

that this part of the organization’s activity plays an important role in business running. Special 

importance of training is constantly underlined in PSB publications, in interviews, and during 

conferences. And, what is more important, sharing of knowledge is realizing all the time.  

The range of these educational actions goes beyond the formal boundaries of the network. The PSB 

network educates not only Partners and their employees, but also customers with the inclusion of 

individual clients. This approach is rather unconventional and can be an example worth imitating. Future 

research can show this. 

Conclusions 

There is no doubt, that both networking and knowledge management can give a company a competitive 

advantage. The literature review shows this clearly. But the combination of these two approaches is 

particularly interesting. 

The research points out that a business network can use knowledge to achieve its business goals. In the 

analyzed building industry the scale of this phenomenon is much bigger than it might seem. However, 

sharing data in a vertical-structured organization is quite natural, but the amount of various educational 

actions is very surprising.  It is all the more interesting that a large number of these activities is dedicated 

to customers. Both construction companies and individual clients are educated. It is also surprising that 

the vast majority of network members is engaged in this process.  

This study has limitations. This paper analyzes only one business network and only qualitative research 

was conducted. It is just the exploration of the topic and the first step to future studies. Nevertheless, 

Grupa Polskie Składy Budowlane is a very interesting example of a knowledge-based business network.  

The research shows the scale of involvement in the knowledge sharing process, but the results of this 

process were not measured. 

Future research directions should include more case studies to explore more precisely this topic in 

various business networks. Not only the scale of this phenomenon should be examined, but also the 

results should be measured. Based on the results of qualitative research, quantitative research is 

recommended. 
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ENHANCING THE DESTINATION IMAGE THROUGH PROMOTING POPULAR 
RIVER CRUISE DESTINATIONS 

Maksym Dimitrov1, Mariya Zlatkova Stankova2

 

Abstract: The sector of cruise tourism is growing in both subdivisions: river and ocean cruises. The most popular river cruise 

destinations in Europe are connected with historical places around big rivers such as the Danube, Rhine, Volga and others. One 

cruise itinerary consists of several tourist destinations, well-known and unknown for the cruise tourist, and creates one tourist 

destination combined with different ports of call. The well-known ports of call such as Paris, Vienna, St. Petersburg are the 

main attraction for the tourists.  

Among them there are some ports of calls which the tourist is not familiar with before visiting them. River cruise tourists have 

the opportunity to discover smaller cities in the chosen country or visit a new country as a tourist destination. For the areas 

where tourism is in a very early developing stage it is crucial to create a unique destination image which could influence the 

future choice of the tourists and bring them back.  

The study focuses on the main objective of exploring the attitudes of tourists traveling on two European river cruise routes, 

their experience and satisfaction within the visited destinations. Тhe research has a scientifically applied character, outlining 

certain attitudes that would be of interest to the business operating on river cruise destinations. Research results show that 

popular cities are a pull factor for river cruise tourism. Integrating them into the tourism offer as part of the long-term tourism 

planning would bring benefits to the destination by contributing to the creation of a unique and attractive destination image and 

growing popularity. 

JEL Classification Numbers: L83, Z31, Z32, Z38, DOI: 10.12955/cbup.v7.1340 

Keywords: river cruises, tourist destinations, destination image. 

 

Introduction 

Cruise tourism is very specific type of tourism, which is facing phenomenal fast development in the 

tourism industry (Dowling, 2006). Undoubtedly, this is also evident from the expectations of the World 

Tourism Organization which back in 2011 estimates that by 2030 international tourist arrivals will reach 

1.8 billion tourists per year. Over the last 50 years, cruise tourism has been a relatively young 

phenomenon. During this period the average annual growth rate was approximately 8%, which exceeds 

that of tourism in general. River cruise tourism in Europe is booming as it offers to its guests a large 

variety of attractions: historical landmarks, art and culture, natural resources and gastronomy. According 

to the Annual report (2018) of Inland Navigation in Europe Market Observation, the river cruise fleet in 

Europe comprised 346 active vessels with 50,616 beds. The number of active cruise vessels more than 

doubled between 2004 and 2017. In 2017, 17 vessels were introduced to the market with 2,558 beds. 

This newbuilding volume represented 5% of the existing fleet. As seven ships were removed from the 

fleet in 2017, the net increase in 2017 was 11 vessels with approximately 1,770 beds, representing 3.6% 

of the existing fleet.  

River cruise tourism attracts tourists with main cities on the itinerary and at the same time it offers to 

explore smaller ports. It has a direct influence on tourism development in the regions. Our study is 

examining two cities on two different river cruise itineraries in Europe. The first city is Bratislava 

(Slovakia) which is included in the Danube Waltz cruise (DW) with the main attractive cities being 

Vienna and Budapest.  The second city we examine in our study is Yaroslavl (Russia) which is a part of 

the River of Tsars cruise (RT) on the Volga River and Russian waterways with its main attractive cities 

being St. Petersburg and Moscow. Both cities have rich touristic potential and similar characteristics in 

terms of historical background, architectural diversity and cultural heritage.  

With our current study we aim to analyze visitors’ perception of the destination image of these two cities 

and to define how the choice of river cruise stops influenced the other destinations which are not well 

known. In a broader sense, the study allows us to find out how river cruise tourism could impact upon 

regional tourism development.  

Literature review 

River cruise tourism has many specifics and one of them is gathering a few separate tourist destinations 

into one itinerary and by doing this, a new tourist destination can be established. Davidoff and Davidoff 

(1993) describe cruise tourism as an opportunity to visit a variety of places in a short period of time 
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without the problems of other modes of travel. River cruise tourism combines several tourist destinations 

on one itinerary and allows the tourist to visit all of them in a short period of time with very organized 

logistics and comfortable stays. Each visited port of calls is a part of the river cruise destination and has 

its impact for the general perceived quality and customer satisfaction from the cruise. In addition to that, 

together with well-known and attractive tourist destinations, tourists discover new countries and cities. 

Moreover, such characteristics make river cruise tourism an excellent opportunity for stimulating 

economic and socio-cultural impact. 

Presumably, the cruise industry introduces as destination cruise itineraries which are already pre-set, 

and the guest doesn’t have a choice to decide which city to visit within the itinerary (Ahmed, Johnson, 

Ling, Fang & Hui 2002). Thus, a guest chooses the itinerary as a tourist destination. With this choice of 

particular importance is the image of the destination, which definitely affects tourists’ personal 

perceptions and choice motivation. Of course, the conceptual framework of the tourist destination image 

is widely studied within the tourism literature. In the world of competitiveness in the tourist market, the 

destination positioning strategy has an important role for promoting a tourist destination (Hunt, 1975; 

Echtner and Ritchie, 1991).  

The images held of such attributes as the natural environment, climate, and people of a destination are 

likely to detract from, or contribute to, successful tourism development (Fakeye and Crompton, 1985). 

The destination image is defined as an expression of all objective knowledge, impressions, prejudice, 

imaginations, and emotional thoughts an individual or group might have of a particular place, connected 

with people, climate and attractions (Hunt et al., 1975; Lawson and Baud Bovy, 1977). According to 

Gartner (1993) there are three main dimensions of destination image – cognitive, affective and conative. 

According to Echtner and Ritchie (1993) the destination image is a multidimensional concept 

comprising of both symbolic and tangible features and it has the following dimensions:  

 destination image should be envisioned as consisting of two main components: those that are 

attribute based and those that are holistic; 

 each of these components contains functional, or more tangible, and psychological, or more 

abstract, characteristics; 

 the image of the destinations can also range from those based on “common” functional and 

psychological traits to those based on more distinctive or even unique features, events, feelings 

or auras.  

The destination image is influenced by the quality of experience, attractions, value/environment, 

relaxation/escape, excitement/adventure, knowledge, social and prestige (Baloglu and McCleary, 1999).  

In effect, it is a mental representation of knowledge, feelings and overall perception of a particular 

location. Beerli and Martin (2004) state that the destination image consists of views about natural and 

cultural resources, general, tourist and leisure infrastructures, atmosphere, social setting and 

environment, sun and sand, knowledge, relaxation, entertainment, and prestige.  

A cruise ship combines elements across all sectors of tourism (Brida & Zapata, 2010). Touristic 

attractiveness of the cruise ports is determined by four factors (Aslanoglu & Balakan 2016): 

 climate, culture and natural factors of the destination;  

 docking location of the ship and distance to the main tourist attractions;  

 the appropriate transportation features such as port infrastructure; 

 cruise ship services and passenger services. 

Cruise companies include destinations in their itineraries mainly based on the attractiveness of ports of 

call (Razović, 2018). This includes a possibility of additional income for the cruise liner company 

from trips and organized visits for the cruise tourist in a destination and based on the complete 

characteristics of the supply in the related ports.  

Touristic attractiveness is directly influencing the competitiveness of the tourist destination. According 

to Kozak (1999), the competitiveness is the key element of the management and marketing strategy, 

therefore long-range planning and customer satisfaction should be the two major objectives of either the 

tourism businesses or tourist destinations. Hassan (2000) refers competitiveness to a destination’s ability 

to create and integrate value-added products that sustain its resources while maintaining market position 

relative to competitors. Govers and Go (2007) consider tourism completeness like success in integrated 

quality management. In connection to that, when researching the destination competitiveness, they 
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suggest seven attributes, including attractiveness. Definitely, the approaches to competitiveness 

currently are noticeably interdisciplinary, but also, most of them are inherently measuring 

competitiveness using information about the perceptions of tourists and their opinions of experiences in 

different countries (Stankova, 2014). 

Methodology 

The data for this study was collected from a survey questionnaire which was provided to the tourists on 

both river cruise itineraries. In our study as a tourist destination we observed Bratislava and Yaroslavl, 

which are part of the DW and RT accordingly. The DW cruise included following ports of calls on the 

Danube River: Passau (Germany), Linz, Durnstein, Vienna (Austria), Bratislava (Slovakia), and 

Budapest (Hungary). The duration of the cruise is 8 days. The amount of time for visiting the Bratislava 

port is limited to 6 hours.  The main attractive cities on the DW itinerary are Vienna and Budapest.  The 

second city we examine in our study is Yaroslavl (Russia) which is a part of the River of Tsars cruise 

(RT) on the Volga River and Russian waterways. Its duration is 13 days and included the  following 

ports in Russia: Saint Petersburg, Mandrogy, Kizhi Island, Kirilov, Yaroslval, Uglich and Moscow. The 

time spent in Yaroslavl is up to 6 hours. The main reason to take this cruise is two cities: St. Petersburg 

and Moscow. Both cities have rich touristic potential and similar characteristics in terms of historical 

background, architectural diversity and cultural heritage. 

The questionnaire form was developed by authors. It consists of two sections. The first section of the 

questionnaire elicited general and biographical information about the respondents. The second section 

requested participants to answer 22 questions related to the destination evaluation including I. 

destination environment, II. destination attractiveness, III. destination comfort. Attitudes to each of the 

item scales used in the questionnaire were assessed using a five-point Likert scale based on “1=strongly 

disagree” to “5=strongly agree”.  

In order to analyze the collected data, quantitative research methods were used in the present study. A 

preliminary questionnaire was tested on a small group of river cruise travelers. The reliability of the 

scale was tested, and the Cronbach’s alfa value was significantly high with the result on the DW cruise 

of 0.96, 0.91 and 0.95 respectively for each factor. According to Nunnaly (1978), the α is considered 

reliable when the indicator is above 0.7. This result enabled approving the survey and the questionnaire 

form was given to 386 river cruise passengers in total (190 guests on the DW ship and 196 guests on the 

RT ship). The data were collected between the dates of 26 of July 2018 and 29 of August 2018. In total 

301 questionnaires were returned back. 

The study uses a factor analysis approach in order to identify factor loadings of the tourist destination 

attributes for Bratislava and Yaroslavl and their impact on the destination image formation from the 

river cruise passengers’ prospective.  

As a tool of modern multidimensional statistics, factor analysis is widely applied in various fields of 

research (Lawley & Maxwell, 1962). According to Stankova & Vasenska (2015), it is also relevant to 

tourism and tourist destination, considered their complex systems. In this case, factor analysis allowed 

for these key task to be solved: 

 to determine the amount of the relevant factors and their impact on the destination image; 

 to establish the factor structure of the studied attributes or to show the level of their impact on 

the preliminary destination image formation of the river cruise passengers. 

Results and discussion 

The questionnaires were delivered to each guest. The total amount of the returned questionnaires on the 

“Danube Waltz” (DW) itinerary was 143, and for the “River of Tsars” (RT) itinerary it was 158. As it 

shown in Table 1, female passengers are in the majority of participants in the survey on both ships – 

DW: 57.86% females and 42.14% males; RT: 62.34% females and 37.66% males. Similar age ranging 

could be noticed for each ship.  

For DW only 1.4% were between the ages 40-54, the majority of passengers were over the age of 55: 

44.4% between 55-69, 35.9% between 70-84, and 18.3% over 85. RT has equal number of passengers 

in the range of under 39 and 40-54 – 1.3% each. The majority of the passengers are over 55 years old 

with 51.6% for the range of 55-69, 31.6% for 70-84, and 14.2% for over 85. These numbers confirm the 

statement of Dowling (2006) that traditionally cruising has been the preserve of older people, mainly 
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retirees. The Baby boomers are the major part of cruise passengers, but some changes in demographic 

changes are on the way and according to Dowling (2006), the average age of cruise passengers is 

decreasing, and it is no longer seen as the preserve of senior retirees. 

Table 1: Profile of participants 

  Passau - Budapest Moscow – St. Petersburg 

  N % N % 

Gender Male 59 42.1 58 37.7 

 Female  81 57.9 96 62.3 

 Total 140 100.0 154 100.0 

Age Under 39 0 0.0 2 1.3 

 40-54 2 1.4 2 1.3 

 55-69 63 44.4 80 51.6 

 70-84 51 35.9 49 31.6 

 85-99 26 18.3 22 14.2 

 Total 142 100.0 155 100.0 

Education Elementary school 13 9.5 10 6.5 

 High school 23 16.8 28 18.1 

 College degree 66 48.2 65 41.9 

 University degree 35 25.5 52 33.5 

 Total 137 100.0 155 100.0 

Nationality Australia 2 1.4 8 5.1 

 Canada  30 21.1 26 16.5 

 U.K. 14 9.9 52 32.9 

 U.S.A. 96 67.6 68 43.0 

 Other countries 0 0.0 4 2.5 

 Total 142 100.0 158 100.0 

Occupation Working  44 30.8 39 24.8 

 Retired 99 69.2 118 75.2 

 Total 143 100.0 157 100.0 

Total participants 143   158   

Total occupancy 190  196  
 

Source: Author 

By nationality most of the guests were from USA with 67.6% for DW and 43% for the RT cruise 

followed by UK guests with 9.9% and 32.9%, Canadians with 21.1% and 16.5%, Australians with 1.4% 

and 5.1% for both cruises accordingly. The RT cruise had as well 2.5% other nationalities.  

Figure 1: Have you heard about this tourist destination before? 

 
Source: Authors  

Figure 1 shows that most of the passengers haven’t heard about this tourist destination before. Bratislava 

(DW) was known as tourist destination before the visit for only 38.6% of passengers of the ship. For 

Yaroslavl (RT) this indicator was only 21.3%. The cruise itineraries are pre-set, and the guest has no 

choice in deciding which city to visit within the cruise. Most of the respondents did not have any 

preliminary expectations for these cities and as they mentioned in the survey the main attractive cities 

were Vienna and Budapest for the DW cruise, or St. Petersburg and Moscow for the RT cruise. 
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In this study an assertive methodology, the factor analysis, enables the identification of the factor load 

for each of the defined factors as the relevant preliminary destination image formation of the river cruise 

passengers as it shown in Table 2.  

Table 2: Factor analysis 

Destination factors and 

attributes 

Bratislava Yaroslavl 

Factor 

loadings  

Cronbach’s 

Alpha 

Factor 

loadings  

Cronbach’s 

Alpha 

Factor I – Environment  0.87  0.89 

Safety  0.82  0.85  

Cleanliness  0.67  0.81  

Infrastructure  0.79  0.76  

Hospitality/friendliness  0.84  0.68  

Uniqueness of the city  0.82  0.83  

Enjoyed entire experience  0.85  0.82  

Factor II – Attractiveness  0.79  0.82 

Historical buildings 0.78  0.83  

Variety of natural recourses  0.65  0.75  

Cultural heritage 0.83  0.80  

Museums 0.59  0.73  

Factor III – Comfort   0.88  0.87 

Shopping  0.85  0.81  

Local guides 0.82  0.84  

Language barrier  0.63  0.52  

Overall satisfaction  0.89  0.83  
 

Source: Author 

The reliability of the scales was analyzed by means of the Cronbach’s alpha coefficient for each factor. 

The first factor was defined as “destination environment”. It shows the attributes about safety, 

cleanliness, infrastructure, hospitality, uniqueness of the city, and general experience in both towns. The 

factor loading scores for these attributes ranged from 0.67 to 0.85 for Bratislava and from 0.68 to 0.85 

for Yaroslavl. The second factor was defined as “destination attractiveness”. It consists of the following 

attributes: historical buildings, variety of natural recourses, cultural heritage and museums. The factor 

loading scores for these attributes ranged from 0.59 to 0.83 for Bratislava and from 0.73 and 0.83 for 

Yaroslavl. The third factor was defined as “destination comfort”. It combined the following attributes: 

shopping, local guides, language barrier and overall satisfaction. The factor loading scores for these 

attributes ranged from 0.63 to 0.89 for Bratislava and from 0.52 to 0.84 for Yaroslavl. The Cronbach’s 

α values for both cities ranged from 0.79 to 0.89  

The tourist potential is connected with rich historical and cultural background. Both cities are unique 

with their architectural monuments and buildings. The passengers experienced language barriers when 

communicating with locals.  

Guests were asked to describe what would be the main reason to visit these two cities. The question was 

offered with following options “culture”, “architecture”, “natural recourses”, “gourmet”, “sport 

activities”, “relaxation” from which they choose few and/or add their own reason. Results show that 

most of the passengers connect Bratislava with “culture” (125 answers), “relaxation” (113 answers), 

“architecture” (82 answers), “natural resources” (39 answers), “gourmet” (27 answers), “sport 

activities” (22 answers), “visiting relatives” (2 answers). The main reason for Yaroslavl is “culture” as 

well (130 answers), “architecture” (125 answers), “relaxation” (103 answers), “gourmet” (115 answers) 

“natural resources” (73 answers), “sport activities” (27 answers), “exploring soviet past” (3 answers), 

“visiting friends” (2 answers).  

Even the destination image analysis is positive and scores are very high for each component, the answer 

on the question “If the main attractive city was not part of the cruise would you have done the cruise 

anyway?” most of the tourist answered negatively (Table 3).  
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Table 3: If the main attractive city was not part of the cruise would you have done the cruise 

anyway? 

  Bratislava  Yaroslavl 

Yes  34 23.8% 35 22.2% 

No  89 62.2% 103 65.2% 

Maybe 20 14.0% 19 12.0% 

Total  143   158   
 

Source: Author 

For both cities the results are similar, as 62.2% and 65.2% of passengers answered “no” respectively for 

Bratislava and Yaroslavl. Only 23.8% and 22.2% of the respondents answered “yes”. There is a small 

group of passengers who are not sure, and the answer “maybe” was given by 14% and 12% of 

passengers.  

Conclusion 

The survey of the attitudes of tourists traveling on two European river cruise routes, their experience 

and satisfaction within the visited destinations was primarily oriented towards the analysis of their 

perception of the destination image as well as towards defining how the choice of river cruise stops is 

influenced if the other destinations are not well known. Two cities are the focus of attention - Bratislava 

and Yaroslavl. Being included in the itinerary as ports of call, it means that there is necessary 

infrastructure for nautical vessels. Bratislava and Yaroslavl have very good river ports and both cities 

are able to facilitate river cruise tourists. By projecting the effect on unfamiliar tourist destinations on 

the cruise itinerary in practice it was shown that they affect the choice of cruise passengers. In fact, 

however, in a broader sense, the study revealed the wider impact river cruise tourism could have on 

regional tourism development.  

In order to investigate passengers’ perception of the visited cities, destination image factors were used. 

The results showed that the majority of tourists were satisfied with their visit. The historical and cultural 

heritage and the diversity of architecture styles of the buildings created a unique destination image. The 

environment is safe, and the cities are clean. Local people are friendly, and food is great. The gained 

knowledge and experiences are evaluated as “very good” and “excellent” as well. Overall here was a 

very positive destination image. This is why the passengers answered that they “would speak highly of 

this tourist destination to friends and colleagues”. At the same time Bratislava and Yaroslavl are not 

determined as the reason to choose the cruise.  

The summary of the results and the conclusions highlighted that popular cities are the pull factor for 

river cruise tourism. It could be stated that for any port of call its inclusion in the river cruise itinerary 

is a great advantage for the regional cruise development. River cruise tourism could be determinant 

indicator for tourism development and improvement in order to create a unique and attractive destination 

image which makes the tourist destination more popular.  
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MONETARY DISCRETION BY FISCAL MEANS: THE CASE OF BULGARIA 
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Abstract: The specific design of the Bulgarian currency board arrangement (CBA), which provides an opportunity to the 

Bulgarian government to conduct discretionary monetary policy by changes in the fiscal reserve, was analyzed. The impact 

of government deposit fluctuations on the dynamics of reserve money and interbank interest rates was investigated. The 

hypotheses of an automatic adjustment mechanism and a liquidity effect under the Bulgarian currency board arrangement 

were tested. The methodology employed was a vector autoregression, which included the following variables: MB – 

monetary base; BP – balance of payments; GD – government deposit on the balance sheet of the Issue Department of the 

Bulgarian National Bank; MRR – minimum required reserve ratio of commercial banks. The target variable was MB. 

Monthly data for the period January 1998 - December 2018 were used. The study results did not provide evidence of a 

statistically significant impact of changes in government deposit on reserve money and interbank interest rates. The 

hypotheses for the existence of an automatic adjustment mechanism and a liquidity effect did not find an empirical 

confirmation. 

JEL Classification Numbers: E42, E52, E62, DOI: 10.12955/cbup.v7.1341 
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Introduction 

This study has three objectives. The first objective is to check whether the automatic link between the 

balance of payments dynamics and the dynamics of the monetary base, typical of the "hard" first-

generation CBAs, exists in the "soft" Bulgarian CBA of the second generation. The second objective is 

to find out how the inclusion of the government deposit in the BNB Issue Department liabilities affects 

the dynamics of the monetary base. The third objective is to test the hypothesis of the existence of 

liquidity effect (influence of changes in the government deposit on the money market interest rates) 

under the conditions of the Bulgarian currency board. 

In the first generation of hard CBAs, the dynamics of the monetary base is determined entirely by the 

balance of payments dynamics. If there is no possibility to change the level of coverage of the 

monetary base with international reserves or the level of the minimum reserve requirements of 

commercial banks, then there are no factors causing deviations from the long-term equilibrium 

between the balance of payments and the monetary base. In order to have a long-term equilibrium 

relationship (cointegration) between the balance of payments and the monetary base, both time series 

must be integrated of order one I (1) and a stationary linear combination must exist between their level 

values. 

There are five factors that may cause deviations from the long-term equilibrium between the balance 

of payments and the monetary base: the preservation of the lender of last resort (LLR) function, the 

change in minimum reserve requirements (MRR), the methodology for accounting for these reserves, 

the inclusion of a government deposit in the liabilities of the Issue Department, and the lack of IMF 

(and other international financial sources) financing in the balance of payments financial account. For 

the entire period of existence of the currency board arrangement in Bulgaria (1997-2018), the BNB did 

not act as an LLR, changed the amount of the MRR only three times (in July 2000, September 2007 

and December 2008) and since 2007 has not used IMF funding. It can be assumed that the main cause 

of deviations from the long-term equilibrium between the monetary base and the balance of payments 

in the Bulgarian currency board is the fiscal reserve (the government deposit in the liabilities of the 

BNB Issue Department balance sheet). 

Cointegration and error correction models are widely used in research for the existence of a long-term 

equilibrium link between variables (Nenovsky and Hristov, 1998; Nenovsky, Hristov, and Mihaylov, 

2001; Nenovsky and Hristov, 2002; Petrov, 2000 etc.). A main feature of the cointegrated variables is 

that their dynamics depend on the size of any deviation from the long-term equilibrium. In order for 
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the system to return to its long-term equilibrium, the movement of some of its variables must respond 

to the size of the imbalance. According to the Nenovsky and Hristov (2002) definition of the 

automatic adjustment mechanism under a currency board arrangement, the existence of cointegration 

between the balance of payments and the monetary base is evidence of the smooth operation of this 

mechanism. The absence of cointegration is a sign of malfunctioning of the automatic mechanism and 

existence of discretion. The variables reflecting the discretionary policy options are the government's 

fiscal deposit with the BNB and the size of the MRR of the commercial banks. 

The goals of the research ware achieved by the fulfillment of the following tasks: 

 Review of the literature on the Bulgarian currency board arrangement (section one); 

 Investigation of the theoretical foundations of the automatic adjustment mechanism and 

liquidity effect under a currency board arrangement (section two); 

 Empirical analysis of the automatic adjustment mechanism of the Bulgarian currency board 

arrangement (section three); 

 Empirical study of the impact of the changes in the government deposit on the money market 

(section four). 

Literature review 

Bulgaria’s CBA is heavily debated in economic literature (Avramov, 1999; Carlson & Valev, 2001; 

Chobanov & Nenovsky, 2004; Desquilbet & Nenovsky, 2004; Dobrev, 1999; Fabris & Rodic, 2013; 

Hardouvelis & Monokrousos, 2009; Hristov, 2004; Ialzanov & Nenovsky, 2001; Marinova, 2016; 

Miller, 1999; Minassian, 2018; Moheeput, 2008; Nenovsky & Dimitrova, 2002; Nenovsky & Hristov, 

2002; Nenovsky, Hristov & Mihaylov, 2002; Todorov, 2013). Hanke and Schuler (1991) suggested 

that a currency board be introduced in Bulgaria in order to achieve a convertibility of the Bulgarian lev 

into foreign currency. This proposal was implemented on 1 July 1997 following a severe financial 

crisis involving bank failures and a serious internal and external depreciation of the Bulgarian lev. 

Avramov (1999) reviewed the common features of the CBAs, their internal and external vulnerability, 

the peculiarities of the Bulgarian CBA and possible exit strategies. 

Miller (1999) analyzed the first two years of the functioning of the currency board in Bulgaria in terms 

of its organizational structure and the strengths and weaknesses characteristic of the currency boards. 

Dobrev (1999) focused on the specifics of monetary policy, financial system and management of 

foreign exchange reserves under the conditions of the Bulgarian currency board. 

Ialzanov and Nenovsky (2001) discussed the advantages and disadvantages of maintaining the 

currency board until Bulgaria enters the Eurozone. As an alternative to the currency board, the authors 

offered the so-called Euroization (the introduction of the euro in Bulgaria unilaterally or on the basis 

of a bilateral agreement before Bulgaria’s entry to the European Monetary Union). 

Carlson and Valev (2001) explored the effects of change of the exchange rate regime in 1997 on the 

inflation expectations in Bulgaria. The authors found that the introduction of a currency board had 

lowered inflationary expectations, but to varying degrees for individual business agents. 

Nenovsky and Hristov (2002) empirically tested the options for discretionary monetary policy under 

the conditions of the Bulgarian currency board, which is part of the new generation of currency 

boards. The authors concluded that there were such options under the Bulgarian currency board and 

that the automatic adjustment mechanism, characteristic of the orthodox CBAs, did not work. 

Nenovsky and Dimitrova (2002) examined the sources and dynamics of inflation in Bulgaria. They 

found a dynamic but not static Balassa-Samuelson effect. The authors concluded that the main factors 

of the inflation dynamics in Bulgaria under the currency board are imported inflation and temporary 

differences between money supply and demand for money. 

Nenovsky, Hristov and Mihaylov (2002) performed a comparative and descriptive analysis of the 

currency boards in Bulgaria, Estonia and Lithuania. Their conclusions were that the three CBAs did 

not function in a similar way and differed significantly in the reasons for their introduction, their 

institutional design and their available macroeconomic instruments. 

Hristov (2004) tried to empirically answer the question whether the flexibility of macroeconomic 

instruments in Bulgaria to deal with external shocks would have been greater in a classical central 

bank than in a currency board arrangement. Hristov concluded that conditions for an effective 

discretionary monetary policy of a classical central bank in Bulgaria during the period 1997-2004 did 
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not exist for two reasons: first, the economic dynamics during this period was determined mainly by 

structural rather than by cyclical factors and second, there is no confidence of economic agents in 

discretionary monetary policy. 

Desquilbet and Nenovsky (2004) compared the Gold Standard and the Currency Board as monetary 

regimes with a high degree of confidence in monetary authorities and an automatic adjustment 

mechanism. The authors made two important conclusions: first, the credibility of the Gold Standard 

was determined by endogenous factors, and in the currency board by exogenous factors, and second, 

asymmetries in economic adjustment are much higher in the currency board than in the Gold Standard. 

Chobanov and Nenovsky (2004) analyzed empirically the liquidity of the money market in Bulgaria 

under a currency board. The imbalances in the Bulgarian money market could not be overcome by 

adjusting interest rates, as in hard CBAs, but required management of government reserves in the 

Central Bank balance sheet. This management allows the government to pursue a discretionary 

monetary policy by fiscal means. 

Moheeput (2008) explored the CBAs in the context of a comprehensive analysis of the problems of 

choosing a currency-exchange regime. The author claimed that currency boards were created for three 

reasons: first, to quickly deal with financial chaos, second, as part of the medium-term stability 

program and third, as a long-term monetary strategy. The currency board in Bulgaria was created for 

the first reason - as an urgent measure to overcome a severe financial crisis and a loss of confidence in 

the monetary authorities. 

Hardouvelis and Monokrousos (2009) and Todorov (2013) explored the stability of the Bulgarian 

currency board. The conclusions of both studies were that the Bulgarian currency board was stable, 

and the most likely scenario was to maintain it until Bulgaria entered the Eurozone. 

Fabris and Rodic (2013) analyzed the effectiveness of CBAs as fixed exchange rate regimes compared 

to floating exchange rates. The current account deficit, measured as a percentage of GDP, and the rate 

of inflation were higher in currency board countries than in countries with floating exchange rates, 

indicating poor performance of the currency board as a form of exchange-rate regime. 

Marinova (2016) compared monetary and fiscal policy in the Eurozone and Bulgaria. The author 

asserted that the main risks to the stability of public finances in Bulgaria and the Euro area were 

political: the frequent change of governments in Bulgaria and the lack of fiscal discipline in the 

currency union. 

According to Minassian (2018), the currency board provided financial stability, but became an 

obstacle to economic growth in Bulgaria. The author recommended a change of the exchange rate 

regime in order to stimulate the growth and convergence of the Bulgarian economy with the developed 

economies of the Eurozone. 

The above-mentioned studies can be classified according to different criteria such as methodology, 

territorial scope and conclusions. 

According to their methodology, the examined studies can be divided into being predominantly 

theoretical and predominantly empirical. The theoretical element dominates in the research of 

Avramov (1999), Desquilbet and Nenovsky (2004), Dobrev (1999), Ialzanov and Nenovsky (2001), 

Miller (1999), Moheeput (2008) and Nenovsky, Hristov and Mihaylov (2002). Mostly empirical are 

the investigations of Carlson and Valev (2001), Chobanov and Nenovsky (2004), Fabris and Rodic 

(2013), Hardouvelis and Monokrousos (2009), Hristov (2004), Marinova (2016), Minassian (2018), 

Nenovsky and Dimitrova (2002), Nenovsky and Hristov (2002) and Todorov (2013). 

According to their territorial scope, the reviewed sources can be grouped by research on one country 

and research on more than one country. The first group includes the investigations of Avramov (1999), 

Carlson and Valev (2001), Chobanov and Nenovsky (2004), Dobrev (1999), Hardouvelis and 

Monokrousos (2009), Hristov (2004), Ialzanov and Nenovsky (2001), Minassian (2018), Miller 

(1999), Nenovsky and Dimitrova (2002), Nenovsky and Hristov (2002) and Todorov (2013). The 

second group consists of the analyses of Desquilbet and Nenovsky (2004), Fabris and Rodic (2013), 

Marinova (2016), Moheeput (2008) and Nenovsky, Hristov and Mihaylov (2002). 

According to their findings, the above examined sources can be divided into studies that recommend 

the introduction or retention of the CBAs and studies that advocate their removal. The first group 

includes Avramov (1999), Hardouvelis and Monokrousos (2009), Hristov (2004), Ialzanov and 
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Nenovsky (2001), Miller (1999), Nenovsky and Hristov (2002) and Todorov (2013) among others 

whilst the second group includes Fabris and Rodic (2013) and Minassian (2018) among others. 

Four important conclusions can be drawn from the review and the systematization of literature on the 

currency board in Bulgaria. First, there is a balance between theory and empirics in research. Second, 

there is no universal optimum currency-exchange regime. The optimum exchange rate regime is 

determined by specific circumstances and varies by time and country. Third, while in earlier 

examinations the dominant view was that the currency board in Bulgaria operated successfully and 

had to be preserved, the number of surveys recommending a change in the currency-exchange regime 

of Bulgaria has increased in recent years. Fourth, in terms of the problems analyzed, the methodology 

employed, and the conclusions reached, this paper is similar but not identical to the investigations of 

Nenovsky and Hristov (1998), Nenovsky and Hristov (2002) and Nenovsky, Hristov and Mihaylov 

(2001). 

Theoretical foundations of the automatic adjustment mechanism and liquidity effect under a 

currency board arrangement 

The automatic adjustment mechanism under a currency board arrangement can be defined as "a 

procedure in which for a period of time the dynamics of the monetary base follows the dynamics of 

the balance of payments and any deviation from this parallel and synchronous movement is relatively 

fast and automatically corrected, to restore the functioning of the mechanism "(Nenovsky and Hristov, 

2002). From an econometric point of view, this means that there must be a cointegration link between 

the time series. 

At this stage, an important methodological and terminological explanation should be made. An 

automatic mechanism can only be spoken of if there is a link between the balance of payments and the 

monetary base without any variables for the discretionary policy in the model. If there is a relationship 

between the balance of payments and the monetary base, and variables for discretionary policy (in the 

short- or long-term dynamics) are included in the model, we cannot speak of a pure functioning of the 

automatic mechanism, but rather of a discretionary (or combined) adjustment by automatic mechanism 

and discretion) (Nenovsky, Hristov and Mihaylov, 2002). 

Miller detected significant deviations from the automatism in the functioning of the Bulgarian 

currency board. He noted that the balance of payments deficit did not automatically reduce the 

monetary base. This deviation from the principles of the hard currency board is due to the specific 

design of the Bulgarian currency board (Miller, 1999). 

A hard currency board excludes monetary policy and is a specific form of monetary constitution. As 

the assets in the Issue Department's balance sheet are only international but not domestic, the 

dynamics of the monetary base depends only on the changes in international foreign exchange reserves 

that arise from the balance of payments position. As it is well known from the experience of 

stabilization programs based on fixed exchange rates, the responsibility for macroeconomic 

management falls entirely on fiscal policy. The design of the Bulgarian Currency Board includes, 

either deliberately or not, the opportunity for the government to pursue monetary policy through its 

deposit in the liabilities of the Issue Department. It can definitely be said that there is a specific 

transmission mechanism through which fiscal policy directly affects the monetary base and indirectly 

the interest rates. A significant effect of fiscal policy on the liquidity under a CBA was found by 

Nenovsky, Hristov and Mihaylov (2001). 

In a simple way, the Issue Department's balance sheet can be presented as follows. Assets consist of 

the foreign exchange reserves FER. Liabilities include the notes and coins in circulation C, the total 

reserves of commercial banks R, the government deposit GD and the deposit of the Banking 

Department BDD. The total reserves of commercial banks are a sum of their required minimum 

reserves and excessive reserves. The deposit of the Banking Department is the net value of the 

currency board. If MB is the monetary base, then 

(1) MB ≡ C + R ≡ FER − GD − BDD 

The government deposit shows the revenues and the expenditures of the government as well as its 

loans. If TR is tax revenue, GE - current and investment expenditure of the government, PR - 

privatization revenue, dBn - net value of the financing by securities, and dIMF - the value of the IMF 

tranches, then the government deposit is equal to 
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(2) GD = TR − GE + (−PR − dBn − dIMF)  

Thus the money supply MS derives the classical form 

(3) MS = mMB = m[FER − (TR − GE − PR − dBn − dIMF) − BDD] 

where m is the monetary multiplier (m > 0). Then 

(4) MS = mMB = m[FER − TR + GE + PR + dBn + dIMF − BDD] 

The movements of revenue and expenditure directly affect the monetary base and indirectly the money 

supply. A decline in tax revenue causes an automatic monetary expansion and vice versa, an increase 

in tax revenue leads to a monetary contraction. Increasing government spending creates an expansion 

of the monetary base and vice versa, restraining government spending leads to a contraction in money 

supply. The private derivative of the privatization revenue can be positive or negative since the 

privatization consists of two financial components - internal funds and foreign capital. In the first case, 

there is a contraction of the monetary base and an increase in fiscal reserves, resulting in a negative 

private derivative. In the second case, the privatization through foreign capital affects the financial 

account of the balance of payments and may lead to an increase in money supply. In general, the 

dynamics of the government deposit synthesizes not only fiscal but also monetary policy. In a sense, it 

can be concluded that the two policies are combined into a syncretic whole. This syncretic policy may 

have a strong discretionary nature and replace the discretion of the classical central bank (Nenovsky 

and Hristov, 2002). 

The currency board's automatic mechanism works best when currency base fluctuations follow 

balance-of-payment fluctuations. Stabilization is interpreted as a low variance in the supply of reserve 

currency. Interesting is the question under what circumstances the government deposit in the currency 

board has a stabilizing role. This question can be answered by comparing the variances of the 

monetary base with and without a government deposit in the currency board liabilities (Gulde, 1999). 

In fact, two balance sheets of the Issue Department are compared - one without, and the other with a 

government deposit. In the latter case, the government's fiscal reserves are added to both sides of the 

balance sheet, with the deposit in liabilities becoming part of the currency board assets (the foreign 

exchange reserves). 

The Issue Department's balance sheet without a government deposit looks like this: the assets consist 

of FER and the liabilities include C, R, and BDD. The Issue Department's balance sheet with a 

government deposit looks as follows: FER and GD are the assets, and C, R, GD, and BDD are the 

liabilities. 

In order to have a stabilizing role of GD in the balance sheet, the variance of changes in the monetary 

base in the first balance sheet should be higher than in the second balance sheet. The variance of the 

monetary base in both cases can be expressed as 

(5) var(ΔFER) = var(ΔMB + ΔBDD) 

(6) var(ΔFER + ΔGD) = var(ΔMB + ΔBDD + ΔGD) 

Equation (5) shows the situation in the hard currency board when the variance of foreign exchange 

reserves is equal to the variance of the sum of the changes in the monetary base and the changes in the 

surplus of the monetary base (deposit of the Banking Department). The government deposit is added 

to both sides of Equation (6). Equations (5) and (6) are combined to obtain the variance of changes in 

the monetary base ΔMB. 

It follows from Equation (5) that var(ΔFER) = var(ΔMB) + var(ΔBDD) + 2cov(ΔMB, ΔBDD). Hence, 

(7) var(ΔMB) = var(ΔFER) − var(ΔBDD) − 2cov(ΔMB, ΔBDD) 

It follows from Equation (6) that var(ΔFER) + var(ΔGD) + 2Cov(ΔFER, ΔGD) = var(ΔMB) + 

var(ΔBDD) + var(ΔGD) + 2cov(ΔMB, ΔBDD) + 2cov(ΔMB, ΔGD) +2cov(ΔGD, ΔBDD). 

Then, 

(8) var(ΔMB) = var(ΔFER) + var(ΔGD) + 2cov(ΔFER, ΔGD) − var(ΔBDD) − var(ΔGD) − 

2cov(ΔMB, ΔBDD) − 2cov(ΔMB, ΔGD) − 2cov(ΔGD, ΔBDD)  

The condition for stabilization is var(ΔMB) in Equation (8) to be lower than var(ΔMB) in Equation 

(7). After transformation 

(9) 2cov(ΔFER, ΔGD) − 2cov(ΔMB, ΔGD) − 2cov(ΔBDD, ΔGD) < 0 
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Equation (9) can be presented as ρΔFERΔGD σΔFER σΔGD − ρΔMBΔGD σΔMB σΔGD − ρΔMB 

ΔGD σΔMB σΔGD < 0, where ρΔFERΔGD, ρΔMBΔGD, ρΔBDDΔGD are respectively the 

correlations between the changes in foreign exchange reserves and the government deposit, the 

monetary base and the government deposit, the deposit of the Banking Department and the 

government deposit. σΔFER, σΔGD, σΔMB, σΔBDD are the standard deviations of changes in the 

foreign exchange reserves, the government deposit, the monetary base and the deposit of the Banking 

Department. 

The condition for stabilization can be expressed through the correlation between the changes in the 

monetary base and the government deposit ρΔMBΔGD: 

(10) ρΔMBΔGD > (ρΔFERΔGD σΔFER − ρΔBDDΔGD σΔBDD) / σΔMB 

Since the correlation between the changes in the currency board assets and the government deposit is 

positive, the correlation between changes in the deposit of the Banking Department and the 

government deposit is negative, and the standard deviations of the changes in the currency board 

assets, the deposit of Banking Department and the monetary base are positive, the term on the right-

hand side of the Inequality (10) is positive. Therefore, the correlation between the changes in the 

monetary base and the changes in the government deposit should be positive 

(11) 0 < ρΔMBΔGD ≤ 1 

Inequality (11) imposes strict conditions for the dynamics of the changes in the government deposit 

and the monetary base - they must always move in the same direction. If their unidirectional dynamics 

is distorted, it can be argued that the government deposit will have a destabilizing effect on the 

monetary base (Nenovsky and Hristov, 1998). 

For the analyzed period (January 1998 - December 2018) the correlation between the monetary base 

and the government deposit is -0.07, which means that the existence of fiscal reserves in the currency 

board balance sheet has had a weak destabilizing effect on the money supply. 

The liquid effect (LE) is an important part of the monetary transmission mechanism and its existence 

creates conditions for monetary influence on the real macroeconomic variables. If LE is available, 

money is not neutral in the short run. The liquidity effect can be defined as a fall in nominal interest 

rates as a result of an exogenous positive shock on the monetary base (Chobanov and Nenovsky, 

2004). As prices are rigid in the short term, the rise in the monetary base lowers real interest rates, 

which causes a restructuring of the portfolios of the business agents and acceleration of economic 

activity. 

The analysis in this article is limited to describing the possible sources of exogenous shocks on the 

monetary base and measuring the liquidity effect in the conditions of the "soft" Bulgarian currency 

board. The main source of exogenous shocks on the monetary base in Bulgaria are the changes in the 

government deposit in the Issue Department of the BNB. The liquidity effect under a CBA can be 

divided into two types - international and national. The international liquidity effect is triggered by the 

monetary policy of the central bank, whose currency is used as a reserve currency. The national 

liquidity effect is related to opportunities of the national fiscal and monetary authorities to influence 

the monetary base. This divide is largely conditional, as the revenues from state property privatization 

and the IMF loans that are part of the balance of payments can be considered both international and 

national sources of shocks on the monetary base (Petrov, 2000). 

The presence of a government deposit on the currency board balance sheet gives the Bulgarian 

government the opportunity to conduct a discretionary monetary policy by fiscal means. The changes 

in the government deposit directly affect the monetary base and the liquidity in the economy and 

indirectly the interest rates. Nenovsky and Hristov (1998) found no empirical evidence of an impact of 

the government deposit on the interbank interest rates, probably because of the very short analyzed 

period. Petrov (2000), however, concluded that the government deposit generated asymmetric liquidity 

shocks that the central bank could not compensate, and that the fluctuations in this deposit were the 

main cause of interest rate fluctuations in the interbank market. 

In this study, the definition of LE by Nenovsky, Hristov and Mihaylov (2001) is adopted: "a reduction 

in nominal interest rates as a result of a positive shock (increase) in the government's fiscal reserves". 
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Empirical analysis of the automatic adjustment mechanism of the Bulgarian currency board 

arrangement 

Methodology and data 

In the present study, a vector autoregression (VAR) was applied. Monthly data of the Bulgarian 

National Bank for the period January 1998 - December 2018 were used. All indicators were calculated 

as a percentage change on the previous month except for MRR, which were given as a percentage of 

deposits. By the data used (monthly data of the Bulgarian National Bank), the present study resembles 

the investigations of Nenovsky and Hristov (1998), Nenovsky, Hristov and Mihaylov (2001) and 

Nenovsky and Hristov (2002). 

All variables were tested for stationarity. If it was found that they were integrated of the first order, 

tests were made for the optimal number of lags and co-integration of Johansen. The optimal number of 

lags was used in the Johansen test and later in the construction of the vector autoregression. If the 

Johansen test demonstrated a cointegration link between variables, a restricted VAR, also known as a 

Vector Error Correction (VEC), was applied. Otherwise, an unrestricted VAR was used. 

In the selection of the explanatory variables involved in the vector autoregression, the general 

characteristics of the currency boards and the specifics of the Bulgarian currency board were taken 

into account. 

Results 

The determinants of the monetary base in Bulgaria under a currency board arrangement were 

identified by a vector autoregression, which included the following variables: MB – monetary base; 

BP – balance of payments; GD – government deposit on the balance sheet of the Issue Department of 

the Bulgarian National Bank; MRR – minimum required reserve ratio of commercial banks. The target 

variable was MB. All indicators were calculated as a percentage change on the previous month, 

excluding MRR, which were given as a percentage of commercial bank deposits. Two dummy 

variables were also included in the model: FAL accounts for the liberalization of the balance of 

payments financial account in January 2000, and EUM stands for Bulgaria's EU membership since 

January 2007. 

Table 1: Group unit root tests of MB and BP 

Method Statistic Probability 

Cross-

sections  Observations 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -4.70754 0.0000 2 394 

     

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat  -9.91446 0.0000 2 394 

ADF - Fisher Chi-square 99.9055 0.0000 2 394 

PP - Fisher Chi-square 220.159 0.0000 2 406 
 

Source: Own calculations 

 

Table 2: Group unit root tests of MB, BP, GD and MRR 

Method Statistic Probability 

Cross-

sections  Observations 

Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* -3.54949 0.0002 4 786 

     

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat  -16.1685 0.0000 4 786 

ADF - Fisher Chi-square 216.066 0.0000 4 786 

PP - Fisher Chi-square 328.905 0.0000 4 812 
 

Source: Own calculations 
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The unit root test (see Tables 1 and 2) of two groups of variables (first group: MB and BP; second 

group: MB, BP, GD and MRR) indicated that variables were stationary (integrated of order zero), 

which lead to the following inferences: 

 There was long-term equilibrium neither in the first nor in the second group of variables. This 

meant that the automatic adjustment mechanism of the Bulgarian currency board worked 

neither in a pure form (co-integration between MB and BP) nor with elements of discretion 

(co-integration between MB, BP, GD and MRR); 

 To model the relationship between MB, BP, GD and MRR, an unrestricted VAR had to be 

applied, but not a VEC. 

Table 3: Optimal lag length in the VAR model 

Number of lags FPE AIC SC HQ 

0 1.438459 17.39083 17.49118 17.43146 

1 0.000425 9.262642 9.965095* 9.547028* 

2 0.000496 9.417156 10.72171 9.945302 

3 0.000629 9.652886 11.55954 10.42479 

4 0.000639 9.663360 12.17212 10.67903 

5 0.000710 9.761346 12.87221 11.02077 

6 0.000481 9.360948 13.07391 10.86413 

7 0.000230* 8.606669* 12.92174 10.35362 

8 0.000260 8.707831 13.62500 10.69854 

* Shows the optimal number of lags according to the respective criterion 

Source: Own calculations 

The optimal lag length test showed that according to the Schwarz and Hannan-Quinn criteria this 

length was one lag (see Table 3). The vector autoregression was estimated with one lag. 

The equation for the target variable MB in the VAR model after the step-by-step removal of the 

statistically insignificant variables was 

(12) MB = 0.059 - 0.345*MB(-1) - 0.004*MRR(-1) 

The results from the estimation of Equation (12) were shown in Table 4. 

Table 4: Results from the estimation of Equation (12) 

Variable Coefficient Standard error t-Statistic Probability 

Constant (intercept) 0.058989 0.023508 2.509341 0.0129 

MB(-1) -0.344800 0.065960 -5.227399 0.0000 

MRR(-1) -0.004444 0.002458 -1.807799 0.0721 
 

Source: Own calculations 

 

Figure 1: CUSUM test for dynamic stability of Equation (12) 

 

Source: Own calculations 
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The percentage rate of change of the monetary base was influenced by its own past value and the past 

value of MRR. The only significant variable allowing for a monetary discretion was MRR. 

The value of the coefficient of determination (R-squared = 0.13) showed that 13% of the percentage 

rate of change of Bulgaria's monetary base could be explained by changes in the independent variables 

involved in Equation (12). The probability of the F-statistic (0,00) indicated that the alternative 

hypothesis of adequacy of the model used was confirmed. However, it had to be made clear that this 

did not mean that the model was the best possible, but simply adequately reflected the relationship 

between the dependent and the independent variables. 

The results of the CUSUM test indicated that Equation (12) was dynamically stable (see Figure 1) 

since the actual CUSUM values were within the confidence interval at the 5% level of significance. 

The results of the Ramsey test (probability of the F-statistic 0.1462) gave reason to accept the null 

hypothesis of lack of errors in the specification of Equation (12). 

Empirical study of the impact of the changes in the government deposit on the money market 

Methodology and data 

A VAR methodology was used to determine the impact of the government deposit GD on the 

interbank interest rate IR. Monthly data were used for the period February 1998 – December 2018. 

The government deposit (the fiscal reserve) was calculated as a percentage change on the previous 

month. 

The unit root tests (see Table 5) indicated that the variables were stationary as a group, which required 

the application of an unrestricted VAR. 

Table 5: Group unit root tests of GD and IR 

Method Statistic Probability 

Cross-

sections  Observations 

Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* -2.85369 0.0022 2 387 

     

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat  -12.1665 0.0000 2 387 

ADF - Fisher Chi-square 114.179 0.0000 2 387 

PP - Fisher Chi-square 112.364 0.0000 2 406 
 

Source: Own calculations 

The optimal lag number test showed that according to the Phillips-Peron and Akaike criteria, this 

number was six (see Table 6). The VAR model was estimated with six lags. 

Table 6: Optimal lag length in the VAR model 

Number of lags   FPE AIC SC HQ 

0   393.5529 11.65097 11.68442 11.66451 

1   91.61193 10.19331 10.29366* 10.23394 

2   89.09603 10.16545 10.33270 10.23316* 

3   92.43400 10.20219 10.43634 10.29698 

4   93.71356 10.21587 10.51692 10.33775 

5   94.62920 10.22548 10.59344 10.37445 

6   83.18806* 10.09647* 10.53132 10.27252 

7   86.14272 10.13116 10.63291 10.33429 

8   88.14645 10.15388 10.72253 10.38410 

* Shows the optimal number of lags according to the respective criterion 

Source: Own calculations 

Results 

The equation for the target variable IR in the VAR model after the step-by-step elimination of the 

statistically insignificant variables was  

(13) IR = 0.78*IR(-1) + 0.21*IR(-4) - 0.43*IR(-5) + 0.39*IR(-6) + 0.07 

The results from the estimation of Equation (13) were shown in Table 7. 
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Table 7: Results from the estimation of Equation (13) 

Variable Coefficient Standard error t-Statistic Probability 

Constant (intercept) 0.070954 0.083998 0.844710 0.3993 

IR(-1) 0.776413 0.048999 15.84551 0.0000 

IR(-4) 0.212958 0.069410 3.068105 0.0025 

IR(-5) -0.429528 0.078262 -5.488364 0.0000 

IR(-6) 0.394290 0.065227 6.044846 0.0000 
 

Source: Own calculations 

The interest rate on the interbank market was influenced by its values in previous periods, but not by 

the dynamics of the government deposit. The value of the determination coefficient (R-squared = 0.83) 

showed that 83% of the interbank interest rate change in Bulgaria could be explained by its lag values. 

The Probability of the F-statistic (0.00) indicated that the alternative hypothesis of adequacy of the 

model used was confirmed. However, it had to be made clear that this did not mean that the model was 

the best possible, but simply adequately reflected the relationship between the dependent and the 

independent variables. 

The results of the CUSUM test indicated that Equation (13) was dynamically stable (see Figure 2) 

since the actual CUSUM values were within the confidence interval at the 5% level of significance. 

Figure 2: CUSUM test for dynamic stability of Equation (13) 

 

Source: Own calculations 

The results of the Ramsey test (probability of the F-statistic 0.1899) gave reason to accept the null 

hypothesis of lack of errors in the specification of Equation (13). 

Conclusion 

The three research objectives stated in introduction were achieved. 

In fulfillment of the first objective of the study, it was found that the automatic adjustment mechanism 

of the Bulgarian currency board does not function either in a pure form (cointegration between MB 

and BP) or with elements of discretion (cointegration between MB, BP, GD and MRR). The 

percentage rate of change of the monetary base is affected by its previous value and the size of the 

MRR. The opportunities for a discretionary impact on the monetary base under the conditions of the 

Bulgarian currency board are related to a change in the MRR. No evidence has been found of a 

statistically significant effect of the government deposit in the currency board liabilities on the 

monetary base. 

As to the second objective of the study, for the period of investigation (January 1998 - December 

2018) the correlation between the monetary base and the government deposit was calculated to be -

0.07, which implied that the existence of fiscal reserves in the currency board balance sheet had a 

weak destabilizing effect on the monetary base. 

In regard to the third goal of the study, no proof of a statistically significant influence of changes in the 

government deposit on the interbank interest rate was established for the analyzed period 1998-2018. 
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The empirical results of this study did not confirm the hypothesis of a liquidity effect existence in the 

conditions of the Bulgarian currency board. 

The comparison of this research with other studies on the same or similar topic such as Nenovsky and 

Hristov (1998), Nenovsky and Hristov (2002) and Nenovsky, Hristov and Mihaylov (2001) lead to the 

following inferences: 

 By the methodology employed (VAR), the present study resembles the investigations of 

Nenovsky and Hristov (1998) and Nenovsky, Hristov and Mihaylov (2001) and differs from 

the research of Nenovsky and Hristov (2002), which used a cointegration analysis/error 

correction; 

 Unlike the other three studies, this research found no evidence of a statistically significant 

impact of the changes in the government deposit in the Bulgarian National Bank on the 

monetary base; 

 All four investigations concurred that the automatic adjustment mechanism of the Bulgarian 

CBA did not function in its pure form (as a cointegration between the balance of payments and 

the monetary base); 

 According to Nenovsky and Hristov (2002) and Nenovsky, Hristov and Mihaylov (2001), the 

automatic adjustment mechanism of the Bulgarian CBA worked with elements of discretion 

(when the deposit of government was included in the model). However, the present study 

found no proof of cointegration between the balance of payments, the monetary base and the 

government deposit). 

It may be concluded that although a possibility exists for the Bulgarian government to conduct 

discretionary monetary policy by fiscal means, no empirical proof of such policy was found for the 

period of investigation January 1998 - December 2018. 
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OPTIMIZATION OF THE LOGISTICS NETWORK  
OF THE SELECTED ONLINE STORE 

Mykhailo Dobroselskyi1, Radovan Madleňák2 

 
Abstract: The Internet serves as the main infrastructure for global shopping. For this purpose, the construction of an e-

commerce logistics network is the main aspect of a successful existence in the virtual environment. 

This paper analyses the logistics system of a company located in Ukraine. The core business of the company is selling diagnostic 

equipment for cars through an online store. The structure of the company consists of one warehouse and five branches. The 

company does not have its own fleet for the transportation of products from warehouse to branches or to end customers and it 

outsources the services of another logistics company. 

The main goal of the paper is to optimize the existing logistics system of the product flow between the warehouse, branches 

and the final buyers of the online store. 

At the end of the article, after optimizing the warehouse localization, we received a reduction in shipping costs by 23%. Also, 

an existing and optimized logistics network is compared in terms of speed and cost of transportation between warehouse, 

affiliates and end users. 

JEL Classification Numbers: L81, L87, L91, DOI: 10.12955/cbup.v7.1342 

Keywords: online shopping, e-commerce, inventory management, logistics, truck logistics, logistic network design

 
Introduction 

The rapid growth of the Internet and its penetration into the most diverse spheres of social life is one of 

the main trends not only in the modern world of electronic commerce, but also in the modern world in 

general. The rapid development of information technology in the past ten years has fundamentally 

changed the approach to doing business. The emergence of global networks, such as the Internet, has 

led to a new approach to the organization of commercial activities. The transformations affected both 

the external forms of business and the internal structure of the companies themselves (Nikolayeva et al., 

2013; Bachanova et al., 2009).  

The Internet has become both a medium of communication and a market with tens of millions of 

potential buyers with a fairly high level of income (TNS Interactive, 2002; Drozdziel et al, 2017). In 

these conditions, commercial organizations with special structure and other management principles are 

formed. Not surprisingly, electronic communications began to be used in the conclusion of various 

transactions.  

Another mixture involving e-shopping and in-store shopping is to search for a product online, check it 

out in-store, and finally buy it online. Thus, e-shopping lift the time and space constraints of the shopping 

process and bring more flexibility, leading ultimately to a fragmentation of the shopping activity in time 

and space (Farag et al., 2007, Couclelis, 2004; Madlenak, 2015). 

Businesses do not stand still, companies compete with each other, looking for new ways to attract 

customers and sell their products. In a single information space, a trade organization can interact directly 

with any potential client, no matter where in the world they are located, and receive almost instant 

information about their decision (Nikolaeva et al., 2013; Ward et al., 2002).  

Today, logistics usually means the process of organizing the movement of material and information 

flows to ensure the achievement of the objectives of the enterprise (Tolmachyov, 2013; Stalmasekova 

et al., 2017). 

The main goal of logistics is to deliver production products to the right place at the right time and place 

with a minimum cost. There are two ways to organize business processes for delivering goods to 

customers (Tolmachyov, 2013; Andreev, 2012; Madlenak et al., 2016): 

 the formation and maintenance of a business’s own delivery service; 

 the transfer of business processing to a courier service; 

The traditional approach to the organization of delivery is the creation of its service. The undoubted 

advantage of this approach is the speed of delivery. The main difficulty of this approach to logistics is 
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the need to spend considerable amounts of time and money on setting up the process of courier delivery. 

The content of this delivery is not always cost-effective, since the following additional costs arise from 

(Andreev, 2012; Mikhailuk, 2016): 

 a manager's time required to instruct the new qualified employee responsible for the delivery 

and then the debugging of the delivery business process; 

 the maintenance of qualified personnel, preparation of supporting documentation for orders, 

daily calculation of optimal routes, monitoring the smooth operation of the service; 

 financial costs of maintenance (overhead costs, wages, taxes); 

 simple couriers and transportation are possible in case of uneven receipt of orders or their 

absence. 

The transfer of the business process of delivery to professional courier services allows online stores to 

reduce risks and devote more time to the development of sales than logistics. In addition to actual 

delivery to the final consumer, such companies provide a fairly wide range of services: responsible 

warehousing of your goods, export of goods from an online store warehouse, cash services, the ability 

to select narrower delivery intervals, delivery after 19:00, the possibility of issuing goods at issuing 

points, call centres, tracking goods to their end points, etc (Andreev, 2012; Madlenakova et al., 2016). 

The main goal of the paper is to optimize the existing logistics system for the transportation of goods 

between a warehouse, branches and end-users of an online store. The result of this paper is to reduce the 

transportation costs. 

The methodology 

To achieve the goal, we analysed the current system of delivery of goods from a warehouse to affiliates 

and calculated the amount of shipping costs at the current turnover of the goods. With the help of the 

FLP methods which uses the Tabu Search algorithm (Erdoğan, 2017a), we have identified a new optimal 

warehouse location and realised calculations of transportation costs when we changed the location of 

the warehouse. By using the VRP methods which uses the Large Neighbourhood Search algorithm 

(Erdoğan, 2017b), we designed a present routing system (outsourced by the courier service) between 

the warehouse and the branches and proposed a future routing system (with a business’s own car fleet). 

On the basis of calculated transportation costs, we could formulate a final decision about the optimal 

routing system of the company. 

Tabu Search is a Global Optimization algorithm and a Metaheuristic or Meta-strategy for controlling an 

embedded heuristic technique. Tabu Search is a parent for a large family of derivative approaches that 

introduce memory structures in Metaheuristics, such as Reactive Tabu Search and Parallel Tabu Search. 

The objective for the Tabu Search algorithm is to constrain an embedded heuristic from returning to 

recently visited areas of the search space, referred to as cycling. The strategy of the approach is to 

maintain a short-term memory of the specific changes of recent moves within the search space and 

preventing future moves from undoing those changes. Additional intermediate-term memory structures 

may be introduced to bias moves toward promising areas of the search space, as well as longer-term 

memory structures that promote a general diversity in the search across the search space (Brownlee, 

2015). 

A. Change location of the warehouse – optimised logistic network 

From our point of view, the location of the main warehouse is strategically unprofitable, as the distance 

between it and the branches is quite large, takes longer for shipments to arrive and has more delivery 

costs. Therefore, we considered to find a new position for warehouse. For that reason, we used the Tabu 

Search algorithm (Figure 2). In Table 2, for example, the input data is shown for calculating the 

localization for optimal storage and the result of the calculation. 

According the optimisation process. the new best place for the warehouse became the city of Kiev. 

After finding a new location for the warehouse. we can calculate how the cost of transportation services 

will change. The conditions remain the same (the same logistic company and the same turnover of the 

products) as was in previous version of system (Table 3). 

When we compare the present prices for transportation and the optimised version of the logistic network. 

we find that the delivery services costs decreased by 23%. 
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Figure 1. The organisation of the main warehouse and branches (0 - main warehouse in Kharkiv, 1 - 

Dnipro, 2 - Odessa, 3, 4 - Kiev, 5 - Lvov). 

 

Source: Author 
 

Table 1. Price list of transportation services. 

City 

Price for 1 pallet 

(EUR) 

Price per month (1 pallet 9 times per month to 5 affiliate = 45 

pallets) (EUR) 

Kharkov, UA Main warehouse Main warehouse 

Dnipro, UA 30 270 

Odessa, UA 35 315 

Kiev1, UA 35 315 

Kiev2, UA 35 315 

Lvov, UA 47 420 

Total EUR 182 1635 
 

Source: Author 
 

Table 2. Input data and results of the FLP method 

1.Locations Number of locations 6 

2.Costs and Coverage Distance computation Driving distances (km) 

  Route type Fastest / Car 

  Cost per unit distance 0.135 

  Service distance limit 560 

  Coverage distance limit 560 

3.Solution Number of facilities 1 

  Objective Minimize total cost 

  All facilities must be located? Yes 

Locatio

n ID Name Address Latitude (y) 

Longitude 

(x) Demand 

May be a 

facility? Capacity 

Setup 

cost 

1 Location 1 Kharkiv 49.964145 36.240428 1 Yes 6 0 

2 Location 2 Dnipro 48.407617 35.031447 1 Yes 6 0 

3 Location 3 Odessa 46.469494 30.721367 1 Yes 6 0 

4 Location 4 Kyiv1 50.412097 30.516674 1 Yes 6 0 

5 Location 5 Kyiv2 50.442979 30.647289 1 Yes 6 0 

6 Location 6 Lviv 49.842188 23.979669 1 Yes 6 0 

The result of calculation 

Facility 1 Facility location Capacity Demand allocated Demand covered Cost incurred 

 Location 4 6.00 6.00 6.00 263.38 

Locations served Location name Distance Demand Covered Cost 

1 Location 4 0.00 1.00 1.00 0.00 

2 Location 1 476.48 1.00 1.00 64.32 

3 Location 2 446.42 1.00 1.00 60.27 

4 Location 3 469.35 1.00 1.00 63.36 

5 Location 5 12.82 1.00 1.00 1.73 

6 Location 6 545.87 1.00 1.00 73.69 
 

Source: Author 
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A. A change in the way goods are transported 

Another way to improve the existing logistic network is to change how the goods between the warehouse 

and branches are transported. We considered the version of the logistic network where the online store 

provides the transportation with its own vehicle. In Table 4 we can see the input data for calculating the 

optimal route for the transportation of goods through one’s own transport with a capacity of 10 pallets 

and the result of the calculation. 

Figure 2. Optimal location of the warehouse (5 - warehouse; 4 - Kyiv; 1 - Kharkiv; 2 - Dnipro; 3 - 

Odessa; 6 - Lviv). 

 

Source: Author 
 

Table 3. Prices list for transportation services. 

City 

Price for 1 

pallet (EUR) Price per month (Kharkov) (EUR) Price per month (Kiev) (EUR) 

Kharkov. UA 35 315 0 

Dnipro. UA 35 315 270 

Odessa. UA 35 315 315 

Kiev 1. UA warehouse warehouse 315 

Kiev 2. UA 0 0 315 

Lvov. UA 35 315 420 

Total EUR 140 1260 1635 
 

Source: Author 
  

Figure 3. Delivery routes for transportation with own vehicle. 

 
Source: Author. 

We calculated and analysed at which turnover of goods per month using one’s own transportation will 

be advantageous for the online store. To do this. we chose two cars. The first type can carry up to 10 

pallets at a time - the Mitsubishi Canter. the fuel consumption of this car costs 0.135 cents / km. The 

second type of car is designed to carry up to 30 pallets - SCANIA P-340. the fuel consumption of this 

car will be 0.233 cents / km. By using the Large Neighbourhood Search algorithm. we found the delivery 

route of goods between the warehouse and the affiliates (Figure 3).  This route takes 2510 km (The 

distance of the route is the same for the present (warehouse in Kharkov) and the optimised (warehouse 

in Kiev) version of logistic network - Figure 3). 
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Table 4. Input data and results of the VRP method. 

1.Locations Number of depots 1 

  Number of customers 5 

2.Distances Distance / duration computation Driving distances (km) 

  Route type Fastest 

  Average vehicle speed 60 

3.Vehicles Number of vehicle types 1 

4.Solution Vehicles must return to the depot? Yes 

Location 

ID Name Address 

Latitude 

(y) 

Longitude 

(x) 

Time window 

start 

Time window 

end Must be visited? 

0 Depot Kharkiv 50.412097 30.516674 08:00 19:59 Starting location 

1 Customer 1 Dnipro 50.442979 30.647289 08:00 19:59 Must be visited 

2 Customer 2 Odessa 49.964145 36.240428 08:00 19:59 Must be visited 

3 Customer 3 Kyiv1 48.407617 35.031447 08:00 19:59 Must be visited 

4 Customer 4 Kyiv2 46.469494 30.721367 08:00 19:59 Must be visited 

5 Customer 5 Lviv 49.842188 23.979669 08:00 19:59 Must be visited 

The result of calculation 

Vehicle: V1 Stops: 6 Net profit: 340  

Stop count Location name 

Distance 

travelled 

Driving 

time 

Arrival 

time Departure time 

Working 

time 

0 Depot 0.00 0:00   08:00 0:00 

1 Customer 1 470.49 6:21 14:21 14:21 6:21 

2 Customer 2 481.70 6:42 14:42 14:42 6:42 

3 Customer 3 1027.56 14:17 22:17 22:17 14:17 

4 Customer 4 1828.32 25:27 09:27 09:27 25:27 

5 Customer 5 2283.20 32:12 16:12 16:12 32:12 

6 Depot 2510.29 34:59 18:59   34:59 
 

Source: Author. 

When we found the optimal delivery route (solution with the business’s own car). we calculated the cost 

of transportation for this version. In the Table 5 we are comparing the operation costs of the present 

logistic network (Kharkov) with the operation costs of the optimised logistic network (Kiev). 

Table 5. Price list of transportation services. 

 

City 5 pallets for 1 time 5 pallets for 1 time 

Own car up to 

10 pallets 

Own car from 10 

to 30 pallets 

Main warehouse 

in Kharkov 

Main warehouse in 

Kiev 
Road 2510 km Road 2510 km 

Kharkov. UA 0 315 

337 

 

 

 

 583 

 

 

 

Dnipro. UA 270 315 

Odessa. UA 315 315 

Kiev1. UA 315 0 

Kiev2. UA 315 0 

Lvov. UA 420 315 

Total EUR per 

month 1635 1260 3035 5250 
 

Source: Author. 

From the date in Table 5 we can calculate and compare the total cost of delivery depending on the 

number of pallets (Table 6).  

According the data from the Figure 4 we found that when the number of transported pallets exceeds 85 

pieces per month (warehouse is located in Kharkov). the transportation costs of the outsourcing logistic 

service are equal to the transportation costs of using one’s own vehicle. If the warehouse will move to 

Kiev. the transportation cost of the outsourcing logistic service will be equal to the transportation cost 

of the own vehicle use exactly when the number of transported pallets will be more than 185 per month 

(Figure 4). 
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Table 6. Comparison of costs depending on the number of pallets. 

Number of 

pallets/month 

Cost (EUR) of services 

for the month 

(warehouse in Kharkov) 

Cost (EUR) of services for the 

month (warehouse in Kiev) 

Cost (EUR) of services 

for the month (own car) 

45 1635 1260 3035 

90 3270 2520 3035 

135 4905 3780 5250 

180 6540 5040 5250 

225 8175 6300 5250 

270 9810 7560 5250 
 

Source: Author 
 

Conclusions 

After analysing the existing logistic network system. we arrived at the following conclusions: 

In order to optimize the existing logistics network system. it is possible to change the localisation of the 

warehouse from Kharkov to Kiev. This will reduce the cost for transportation services provided by the 

outsourced logistic company by 23%. 

If the warehouse is based in Kharkov. when the number of transported pallets exceeds 85 pallets per 

month. the transportation costs by the outsourced logistic company is approximately equal to the 

transportation costs of using one’s own vehicle. If. for example. the number of transported pallets will 

be higher than 145 per month. it will be better to use one’s own vehicle for transportation than the 

outsourced logistic company. 

If the warehouse will be moved to Kiev and the number of transported pallets will be higher than 185 

per month. it would be more profitable for the online store to use their own vehicle for transportation 

than the outsourced logistic company. 

Ultimately. it depends on the final decision of company management what they will do in the future. 

We recommend to them: 

 In the first phase to move the warehouse from Kharkov to Kiev. it will bring them benefits 

instantly through a reduction in transportation cost from the outsourced logistic company.  

 In the second phase. they could think about providing transportation their own way. They 

could purchase their own vehicle (truck) for the transportation of goods from their 

warehouse to the regional branches. This decision is dependent on the future demand for 

the products of the online store. If the company will expect an increase in demand for their 

products. then they can buy their own vehicle and save on transportation cost compared to 

using the outsourced logistic company.  

Figure 4. Comparison of costs. depending on the number of transported pallets. location of 

warehouse and transportation mode. 

 
Source: Author. 
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In future research. we are planning to carry out more detailed economic calculations of the own vehicle 

transportation costs. including all aspects of the operational cost (for example: servicing the vehicle. 

amortization. driver's salary. etc.). Also. we will focus on calculating the optimal delivery time that will 

consider the open hours of branches and the driving time of the vehicle. 
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DETERMINANTS AND DIRECTIONS OF THE TRANSITION FROM TRADITIONAL 
TO SUSTAINABLE AGRICULTURE: THE BULGARIAN CASE 

Julia Doitchinova1, Albena Miteva2, Darina Zaimova3

 
Abstract: On the basis of a literature review, the directions for transition of agriculture from the productive to the post-

productive model are presented. A methodological framework has been developed, including the directions of the transition 

and the indicators on which it can be assessed. On the basis of this implementation, the passage from quantity to production 

quality, to the sustainability of agriculture, to new business models based on multifunctionality are assessed. It turns out that 

the changes in Bulgarian agriculture cannot be assessed unambiguously. The transition to sustainability is accompanied by 

continued mechanization and digitization of technological processes. There is a simultaneous development of both the 

productive and the post-productive model of agriculture. Together with the increasing interest in organic production, the 

implementation of environmentally friendly practices and the implementation of ecosystem services, modernization based on 

computerization and chemisation continues. 

The results are part of scientific project DN 15/8 2017 Sustainable multifunctional rural areas: reconsidering agricultural models 

and systems with increased demands and limited resources funded by the Bulgarian research fund. 

JEL Classification Numbers: O13, Q16, Q56, DOI: 10.12955/cbup.v7.1343 

Keywords: sustainability, multifunctionality, model of agriculture

 

Introduction 

The model of agriculture at the end of the 20th century is based on the productive farming regime. Its 

characteristics - the strictly defined position of the agriculture in the community, the industrialized and 

specialized production under the conditions of a protectionist agrarian policy - have become one of the 

main reasons for the negative trends in the socio-economic, ecological, demographic and other 

processes.  

The authors point out that "the rapid pace of concentration of agricultural production and the increasing 

polarization of agricultural structures has led to significant problems both in intensive farming areas and 

in disadvantaged areas" (EC, 2010, 2011). The deepening of specialization, intensification and 

concentration of agriculture are the reason for the increase of the uniform production areas, the non-

rational use of natural resources, the increase of the negative impacts of the activity and the 

standardization of the nutritional qualities of a number of products. 

Many authors (Knickel, 1990, 1997; Knickel et al., 2013) analyzed and periodically reviewed this 

problem for almost twenty-five years and argued that the concentration of production and well-being in 

some regions and on farms is contradictory to the goal of a more balanced overall development, as it is 

directly linked to the marginalization of other regions and farms. Continued drive to reduce production 

costs to keep production competitive, puts constant pressure on food quality, environmental standards 

and working conditions. 

The EU Common Agricultural Policy also has a major impact on production patterns. In a number of 

newly acceded countries, it has contributed substantially to the dramatic structural changes in agriculture 

following their accession to the EU. On the other hand, a substantial reduction in the number of animals 

has led to a reduction in the use of pastures, a reduction in production and the use of inexpensive manure, 

and an increase in seasonal labor. As a result, unemployment and emigration are rising, employment 

chances and government tax revenues are decreasing, which also determines the need for higher 

subsidies. In conditions of monoculture, the reduction of soil fertility is becoming a major problem. 

These processes in full-scale also apply to our country where the restructuring processes are markedly 

dynamic. The number of farms is now 201 thousand and is rapidly decreasing (over the past 10 years 

more than 2.45 times compared to 2007) This is mostly at the expense of small farms with an area up to 

2 hectares which have fallen to 129 000. The specificity of Bulgarian agriculture is that the number of 

employees converted into annual work units in the sector is continuously decreasing since 2007 and in 

2016 is 50% less than in 2007, but the nominal number of employees was reduced by only 8%. This 

means that agriculture continues to perform social functions as well. 
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The purpose of this report is to assess the changes in agricultural development under the Common 

Agricultural Policy  and the directions of the transition to sustainable agriculture.  

Transition from Productive to Post-Productive Models of Agriculture - Literature Review 

For decades, modernization of agricultural holdings and agricultural policy have focused on 

specialization, land consolidation and the reduction of production costs to meet the demand for lower-

cost foods (Kleinhanss et al., 2007; Bartolini and Viaggi, 2013). The economic benefits of agricultural 

productivity growth have been shifted to the rest of the economy by reducing real food prices for 

consumers and by releasing workers to the rapidly expanding non-agricultural sector. 

Restricting market support mechanisms since 2000 have led to higher price volatility and the increased 

vulnerability of specialized farmers (Chatellier, 2011). Price volatility not only undermines long-term 

investment prospects (Sckokai and Moro, 2009) but also undermines the capacity of farms to absorb 

market shocks and thereby weakens their economic sustainability (Darnhofer, 2014). Market 

liberalization has raised the question for the farm model. 

Some authors question whether this model supports sustainable agriculture (see for example Knickel et 

al., 2017; Ashkenazy et al., 2017) and attempt to revise the models of agricultural development that 

promote the achievement of economies of scale and economies of scope. Interestingly, the two strategies 

have the potential to reduce the average unit cost for producing a commodity but do this in different 

ways (Panzar and Willig, 1981). 

Some researchers (Lockie et al., 2006) define the characteristics of productivity and post-productivism 

respectively as "intensification, concentration of production and specialization (farms and regions)", 

"extensification (reduction of external inputs and land use), access to land of the various stakeholders 

and diversification (heterogeneity in agriculture and other rural activities) "(page 38). Dualism of 

productivity and post-productivism was criticized at the theoretical level, taking into account the trend 

of post-productivist discourses, less attention is paid to the continuing importance of the production of 

basic goods in the rural economy (Wilson, 2001; Evans et al., 2002; Burton 2012). With reason some 

authors emphasize that the transition from the productivist to post-productivist model of transition is 

accompanied by a joint "temporary, sectoral and spatially" existence of both models (Wilson, 2001). 

Ilbery and Bowler (1998) refer to the "known characteristics" of post-productivism and emphasize the 

"three bipolar dimensions of change" in agriculture, which include a shift from intensification to 

extensification, from concentration to dispersion and from specialization to diversification. These 

dimensions of change (albeit far from unquestionable) describe trends only in the agrarian sector without 

linking them to the consequences for rural areas and their inhabitants. In this sense, the research by 

Evans et al. (2002) can be considered as a successful attempt to address changes in agriculture and their 

relationship with rural change. 

Critically evaluating and unifying the characteristics of the transition, as illustrated by Ilbery and 

Kneafsey (1997) and Ilbery and Bowler (1998), Evans et al. draws and justifies in five directions the 

transition from productivism to post-productivism. According to him, these are: 

 the shift from quantity to quality in food production; 

 increasing farm diversification and employment outside the farm; 

 extending and promoting sustainable agriculture through agri-environment policy; 

 diversification of production models and environmental regulation; 

 restructuring state support for agriculture. 

The second direction - increasing diversification in the economy and employment outside it - in fact 

means changing production patterns and diversifying them. Diversification is a prerequisite for creating 

new opportunities for creating added value based on emerging links between different activities and 

industries. And this means the emergence of new production models of multifunctional farms included 

in network structures and schemes guaranteeing the quality of agricultural products. 

Research methodology 

These reasons are the basis for modifying the approach of Evans et al. by combining it with the "bipolar 

characteristics of the changes” of Ilbery and Bowler (1998). 
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 changing the focus of agricultural production - from quantity to quality in the production of 

products (or transition to quality); 

 expand and promote sustainable agriculture through agri-environment policy and transition 

from intensification to extensification (or transition to sustainability); 

 diversification of production models, raising income and preserving the environment (from 

specialization to diversification, from concentration to network structures of competitors); 

 restructuring state support for agriculture. 

Each of the listed trends in agriculture and rural development can be assessed with a number of 

indicators. For the purposes of our study, we chose indicators for assessing changes in the studied 

directions of change, listed in Table 1. 

 Table 1: Methodological frame 

Directions of changes to 

 

Indicators  

quality  

 

i. a change in the importance (relative share) of organic production; 

ii.  a change in the number and relative share of bio-producers; 

iii. Protected Geographical Indication Schemes (PGIS), Protected 

Geographical Indication (PGI); 

iv. a change in the number of agricultural holdings and the relative 

share of network structures; 

sustainability  i. a change in the number and relative share of agricultural holdings 

applying agri-environment schemes; 

ii. a change in applied plant production technology; 

iii. a  change in applied fertilization standards; 

iv. a change in the use of plant and animal protection preparations; 

multifunctionality i. a change in the number of farms engaged in non-agricultural 

activities; 

ii. a change in the use of natural resources; 

restructuring of state 

support  

i. changes in support priorities 

ii. decentralization of approaches, measures and means of support 
 

Source: Authors 

Transfer to quality production and sustainable agriculture 

Changes in agricultural development cannot be assessed unambiguously. The importance of producing 

quality produce is increasing. At the end of 2017, the total number of organic operators registered in the 

Ministry of Agriculture, Food and Forestry is 6822, of which 6471 are producers, 181 processors of 

organic production, 169 traders. For the whole period 2006-2017, the number of organic farms has 

increased 30 times and the utilized agricultural land - 29 times (Figure 1). The size of the areas have 

grown strongly during the current program period and occupies 2.72% of the total utilized agricultural 

area in the country. 

In 2017 the number of operators included in the control system of organic production represents 7.1% 

of the total registered 96 476 farmers. By comparison, in the previous year, this share was 7.4% 

(Agrarian Report, 2018). 

Organic livestock breeding is developing at a slower rate. In 2017, 10400 cattle, 25959 sheep, 9023 

goats, are bred organically. That is 1-2 % of the total farmed animals in Bulgaria. The relative share of 

organic beekeeping is the highest, with the number of bee families reaching 250 434 or 31.35% of all 

bee families. The reasons for these rates of development are sought both in the increased consumer 

interest and quality and safety of products (Vasileva et al., 2018). 

Together with the significant increase in the quality of production, there is an increase in the interest in 

registering protected geographical indications and traditional specialties guaranteed. At the end of 2018 

there were registered two products with Protected Geographical Indication - Bulgarian Rose Oil and 

Gornooryahovski Sudjuk , 5 meat products under Traditional specialties guaranteed (ЕС, 2019). 
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Figure 1: Converted and under conversion to organic farming (thousands ha) 

 
Source: Ministry of Agriculture, Food and Forestry, according  to data of annual reports of controlling 

organic farming companies 

Most numerous are the registered wines. 55 wines were accredited Protected Designation of Origin. In 

addition, for the product "Strandzha manov honey", the necessary documents were submitted and the 

product is in the process of being registered as a Protected Designation of Origin. 

As a result of the ongoing organizational restructuring, the number of farms in Bulgaria is decreasing, 

but the relative share of small farms remains high. Nonetheless, there is little interest in association and 

participation in network structures. The producer organizations, supported by SAPARD, have also failed 

to consolidate. Many of them ceased operations. 

Under the Rural Development Program (2007-2013) only 4 producer organizations were supported and 

150 were planned for support. In the current programming period, 38 projects are under evaluation. 

Interest in Agro-ecological schemes is generally great. The information in Table 2 shows that the RDP 

indicators for individual measures exceeded between 135% and 231%. 

 Table 2: Agri-ecological payments  

Measures  Number of 

farms 

Areas (ha) Rate of achievement of 

the objectives (%) 

211 Payments for farmers' natural constraints 

in mountain areas 

53802 359760 135 

212 Payments for farmers' natural constraints 

in areas other than mountain areas 

23136 257079 231 

213 Natura 2000 payments and payments 

related to Directive 2000/60 / EC (WFD) 

10217 333884 183 

 

Source: MAFF, 2018. 

Under Measure 214 “Agri-environment payments”, several sub-measures have been implemented with 

the aim of: protecting biodiversity on an area of 13 014 ha; improving water quality at 705 ha; and 

improving soil quality of 700,000 ha. Organic farming under the measure is supported in two directions 

- the area of organic plant growing is 29 849 ha (the number of contracts is 1 926) and for organic 

beekeeping - there are 307 contracts with 50 909 bee hives. 

Regarding applied technologies - an increase is observed in the areas where a conservation minimal 

treatment is applied, in which the soil layer is not turned and on the surface plant residues remain. They 

are already applied by 27% of the farms and on 41.2% of the total arable land. 

The relative share of the areas fertilized by manure increased from 3.7% in 2013 to 5.3% in 2016. As a 

result, the areas treated by artificial fertilizers (albeit slowly) have decreased from 76.1% to 72.3% over 

the same period. 

In the opposite direction is the impact of the increase of the relative share of the areas treated with plant 

protection preparations which are chemical in origin. For a seven-year period, the areas where fungicides 

were used have grown most significantly, followed by insecticides and herbicides (Table 3). 
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Table 3: Relative share of areas treated with herbicides, fungicides and others. 

  Years  

Utilized 

Agricultural 

Area (UAA) 

greenhouses 

excl. 

Plant protection products 

Share of UAA 

with herbicides 

application  

Share of UAA with 

fungicides 

application  

Share of UAA with 

insecticides application  

Area (ha) % % % 

2010 3 615 874,9 63,2 30,5 28.4 

2013 3 793 833,8 74,2 47,1 39,5 

2016 3 794 479,5 70,5 53,2 46,6 
 

Source: MAFF, Agrostatistics, 2012, 2015, 2018. 

Switching to new business models 

Adding value to agricultural products and developing other activities that diversify income sources are 

the main directions for the transition to multifunctionality of farms. Under the                                                                                                         

Rural Development Program, were created opportunities for the establishment of new micro-enterprises, 

development of tourism activities, etc. Although these opportunities were not used fully and the set 

objectives were not achieved, more than 1000 projects were realized and more than 2500 jobs were 

created (Figure 2). 

Figure 2: Realized projects for non-agricultural activities and created new jobs 

 

Source: MAFF, Agristatistics, 2012, 2015, 2018. 

Under Measure 312 “Support for the creation and development of micro-enterprises”, the greatest 

interest is shown in the development of tourism (61% of the projects and 58% of the funds) and in the 

construction of renewable energy sources - 29% of the projects and 33% of the funds under the measure 

were allocated for this purpose. 

Despite this fact the number of farms performing other activities is decreasing (Doitchinova and 

Todorova, 2019) and in 2016 it totals 2093. Most numerous - 49.5%, are the farms performing 

agricultural mechanized services, followed by those who process their output (14.9%). 

Changes in agrarian policy are aimed at national support for a number of traditional Bulgarian 

productions, as well as the introduction of a decentralized approach for the implementation of rural 

development programs. 

Conclusion 

The development of agriculture, the transition from one model to another in each country takes place at 

different paces under the influence of specific historical, economic, social and cultural conditions. 

Bulgaria's transition from a planned to a market economy, as well as land and structural reforms have 

hampered the introduction of innovative practices and technical solutions, slowing the process of 

modernization of production. As a result, the transition to sustainability is accompanied by continued 

mechanization and digitization of technological processes. There is a simultaneous development of both 

the productive and the post-productive model of agriculture. Together with the increasing interest in 

organic production, the implementation of environmentally friendly practices and the implementation 

of ecosystem services, the modernization based on computerization and chemisation continues. 
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Part of the Common Agricultural Policy measures have not led to the expected changes and results and 

have become a prerequisite for increasing national programs and their support for the development of 

vegetable production, fruit growing, beekeeping, etc., as well as the establishment of a national program 

for the development of small farms. 

All this has an impact on the development of rural areas, the opportunities for work and the living 

conditions in them. There will be a change in both the impact of agriculture on rural development and 

its role for the development of the regions. 
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INNOVATIVE APPROACHES AND INNOVATIONS IN RURAL DEVELOPMENT IN 
BULGARIA 

Julia Doitchinova1, Zornitsa Stoyanova2, Hristina Harizanova-Bartos3

 

Abstract: The LEADER approach has an important role for strengthening and the development of local communities and for 

stimulating innovations and innovative practices in rural areas.  The aim of this paper is to analyze and evaluate the LEADER 

approach as an innovative approach and on this basis to prepare general conclusions about the innovative development of rural 

areas in Bulgaria. The local active group (LAG) is interpreted as an innovative "coordinating" activity and it is the core of the 

innovation system that solves conflicts, and creates and implements local strategies for rural development. The LEADER and 

the Community – led local development approaches introduce innovative practices for Bulgarian conditions in order to improve 

local governance and facilitate innovations. The main contributions of the LEADER and the Community approaches are related 

to: the establishment of local active groups in different network structures of partnership; activating stakeholders, broadcasting 

leaders and improving coordination between them; establishing local expertise and administrative capacities; support for 

business organizations, local authorities and the non-governmental sector in the development and management of innovative 

projects. The factors that influence the success of the LEADER approach and its importance for rural development in each 

country differ in their administrative, socio-economic, historical and cultural contexts. Bulgarian LAGs continue to implement 

the Community – led local development approach (CLLDA) in the process of adapting to the specific conditions of rural areas. 

The results are part of scientific project DN 15/8 2017 Sustainable multifunctional rural areas: reconsidering agricultural models 

and systems with increased demands and limited resources funded by the Bulgarian research fund. 

JEL Classification Numbers: O31, R58, DOI: 10.12955/cbup.v7.1344 

Keywords: LEADER, innovative approach, rural development

 

Introduction 

The LEADER approach is an essential tool for strengthening the development of local communities.  It 

plays an important role in stimulating new and innovative practices in rural areas.  The Local active 

groups (LAGs) have broad boundaries of freedom and flexibility in decision making, which stimulates 

innovation in rural development.  

The main problems with the establishment of LAGs as well with the initials strategies for local 

development in Bulgaria are made with the following presumptions: a limited or lack of expertise in the 

created groups, or underdeveloped structures and procedures for the implementation of LAGs 

(Doitchinova et al., 2012). In this study an analysis is conducted of the funding from Rural development 

program (RDP) in comparison to other countries in the EU (Doitchinova et al., 2015). Up to date of this 

study, the attempts to uncover the essential role of LAGs for the development of cooperation and the 

creation of new decision-making mechanisms within rural communities, as well as the acceleration of 

innovations and the improvement of the quality of life in rural areas are limited. 

The aim of the paper is to analyze and evaluate the LEADER approach as an innovative approach and 

on this basis to prepare general conclusions about the innovative development of rural areas in Bulgaria. 

The innovations in rural areas  

Researchers of innovation in rural areas (Mahroum et al., 2007) define innovation as "the 

implementation of something new (new changes) in economic or social lives in rural areas". According 

to the authors’ view the criteria for innovation is adding an economic or social value to rural life. On 

this basis, three types of innovation in rural areas are proposed: the transformation of innovations from 

one rural area through the implementation of the innovations in other areas; innovations in rural areas 

that appeared outside of the region; and innovations that are universal with a strong impact on rural life 

(e.g.: internet access). These three types of innovation are not likely to exist separately but often they 

are combined with market forces and a wider innovation system. 

The implementation of the LEADER approach in rural areas includes the use of cooperation as a key 

factor in defining and implementing a regional development policy. In fact stakeholder collaboration in 

rural areas between official institutions, local partnerships, coalitions or informal organizations is a 

prerequisite for the definition by some authors of the "innovation system". 

The system is defined as "... a group of organizations and individuals involved in the generation, 
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dissemination, adaptation and use of socio-economic knowledge, and the institutional context that 

governs the way in which these interactions and processes take place” (Hall et al., 2004). Researchers 

perceive the wider meaning of innovation as an interactive process that includes interests of different 

natures and purposes. In this regard, the innovation system focuses on different spheres of social life, 

geographic and sectoral dimensions as well as a set of implemented activities. The concept of the 

innovation system provides a complex framework covering: "partnership models" - institutions (as main 

sources for managing these relationships and processes); elements (the social element in innovative 

enterprises); system capacity, the process of key interaction between a particular sector and science or 

as an expansion of science-based sectors (Hall et al., 2004). The innovation process provides significant 

results with positive social consequences and an increase in sustainable sectoral and regional growth as 

a result of the interaction of many diverse and complementary actions coordinated by different actors. 

Innovative "coordinating" activities aim to create connections between communities and economic 

actors. Innovative "structuring" activities are aimed at changing the material or intangible environment 

of the area to make it more favorable for the creation of activities. Innovative "consolidation" activities 

aim to consolidate economic activity in a variety of areas such as agro-food products, crafts, tourism, 

services etc. Therefore, these three types of innovative actions are interrelated and complement each 

other in rural development processes. On this basis opportunities are created for innovative rural 

development through cooperation, association and networking (Doitchinova & Zaimova, 2015). 

The development of the LEADER approach with the Community – led local development approach 

(CLLDA) (ЕС,2014) in the current programming period (2014-2020) is evaluated by some authors 

(Bumbalova et al., 2016; Aldorfai et al., 2016) as a flexible approach with greater incentives for the 

development of the rural areas.  

Methodological framework 

The analysis of the results of the implementation of the LEADER approach and the progress of the 

activity realization according the CLLDA is based on the use of primary data from the Ministry of 

Agriculture and Food and secondary data from reports and analyses of LAGs. Evaluations of innovative 

approaches and the implemented innovations in rural areas are based on a set of indicators in two rural 

development programs since 2007 and the observed progress.  

The LAG is interpreted as an innovative "coordinating" activity and it is the core of the innovation 

system for conflict solving, and the creation and implementation of local development strategies. The 

strategies create conditions for rural development on the basis of cooperation and innovation. In this 

context, the activities of acquiring skills and achieving social activity, creating expert and administrative 

capacity, managing the implementation of local development strategies are assessed. 

Experts’ opinions from four regional directorates of agriculture in Shumen, Varna, Blagoevgrad and 

Kyustendil are used for the evaluation of the role of the LEADER approach for rural development and 

the nature of innovation. The role of LAGs to improve the business environment and the living 

conditions of rural residents is evaluated through the five-step Likert scale. 

The LEADER approach as an innovative approach over the last decade in Bulgaria 

The LEADER approach was implemented for the first time in Bulgaria over the 2007-2013 program 

period. The program aims to distinguish regional features and problems, to motivate and integrate the 

local community (non-governmental sector, entrepreneurs and local municipalities) (Dax et al., 2016; 

Miller, 2014; Svoboda, 2015) to identify the local needs according to local potential and inter-sectoral 

cooperation. This implies a substantial transition from traditional policy (a top-down approach mainly 

used in the development of larger centers) and sectoral and industrial development (Pike et al., 2006) to 

a bottom-up approach and cooperation between the public and private sectors where the third sector 

becomes a significant force in shaping and changing society (Prits et al., 2016) and allows the inclusion 

of social capital (Kis, 2012). This is an innovative approach for Bulgaria's rural areas. 

The limited preliminary experience and the lack of capacity are among the main reasons for the funding 

limitation to 2.6% of the total Rural development program funds (close to the minimum threshold of 

2.5% Regulation (EC) No 1698/2005), hence the importance of the LEADER approach. In the process 

for the implementation of the RDP, after 16 changes and a substantial redistribution of funds, the Axis 

4 was reduced to 1.8% of the total funds. Axis 4 funding was reduced by 30.7% in the final budget. The 

largest decrease in budgets is for Measure 421 Inter-territorial and trans-national cooperation (93.4%). 
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The decrease for measure 41 Implementation of local development strategies is 26.2%. The prevailing 

part of the expenditures of Axis 4 (over 74%) is focused on implementing local development strategies. 

The two dominant measures are 413 and 431, with final expenditures that amount to 53.18% and 25.16% 

respectively of the actual costs incurred. The cooperative measure 421 accounts for the lowest costs - 

only 0.58% of the axis and measure 412 - 0.96%, which reflect the low priority given to cooperation 

and the environment under the LEADER program. 

The creation of the local innovation system in Bulgarian rural areas is also constrained by the reduction 

of the planned measure 341 Acquisition of skills and achievement of social activity in accordance to the 

preparation and implementation of local development strategies with financial resources amounting to 

EUR 61.437 million. 

Innovative coordination and structuring activities of stakeholders are related to the creation of an expert 

and administrative capacity. Capacity is created for the consolidation activities as a result of the project’s 

realization through the LAGs and these kind of activities support actions in different economical areas. 

The creation of administrative capacity, supported by sub-measure 431-2 Acquisition of skills and 

achievement of public activity in the territories for potential local action groups in rural areas stimulates 

a significant interest. The candidates for funding number 136 from 181 rural municipalities. This means 

that 78% of rural municipalities have established LAGs as public-private partnerships between the 

public sector, businesses and non-governmental organizations. As a result of the selection process 102 

contracts with potential LAGs were concluded and 90 contracts were realized. 137 municipalities (60% 

of the total number of municipalities in rural areas in Bulgaria) have created local development 

strategies. 35 LAGs or 38.9% of the 90 LAGs that have local development strategies covering 57 

municipalities (28% of rural areas) have the financial capacity to implement local development 

strategies. 

The analysis shows that the target set for a number of assisted LAGs is 70% (35 from 50 planned) and 

with regard to the indicator related to the total area covered by the LAG, the result is 72% (25 800 sq.m. 

from 36 000 sq.m. planned). The LAGs use as an indicator for success – the population size. The result 

connected to the indicator population covered by the LAG is 64% (801 688 persons achieved from 1 

260 000 persons). 

Real administrative capacities were created in the supported LAGs and 151 job positions in four 

categories were opened - executive director, technical assistant, expert and accountant. 

An innovative approach was used in several territories. LAGs were included in measures for local 

development strategies that were not under Axis 4 but included in EU Regulation 1698/2005. This is the 

Measure 323 Preservation and Improvement of Rural Heritage and the Measure 331 Vocational training 

and information provision for economic actors operating in Axis 3 areas. Although a large budget is not 

allocated for measure 323, it is extremely important as it is aimed to support rural and natural heritage 

projects. Through this measure, activities for the popularization of cultural material and immaterial 

heritage - elaboration of films with cultural orientation, purchase of costumes for amateur groups, 

printing of books, organization of festivals and other activities that support the cultural identity and 

activity of the rural areas, are realized. Some good and innovative practices can be found in the Isperih 

LAG, where in addition to all other activities an own "designer" label was created. 

The implementation of the LEADER approach through the creation of an innovation system was 

constrained by the non-observance of legally established deadlines for the implementation of the 

measures under the RDP, and the repeated changes in the regulations etc. (Doitchinova and Stoyanova, 

2014). This is the reason for the extension of deadlines in all stages of the LAG, the annexes for the 

transfer of funds from measure to measure in local development strategies, team member changes, 

changes in indicators, budget changes, etc. The delay in approving local development strategies for the 

procedure - the approval of the contracts for financing the strategies, the negotiation of the projects of 

the candidates, the approval of the planned costs and activities (the annual budget of the strategy is more 

than 18 months after the end of the projects supported by the preparatory measure). This was the cause 

for the high turnover in the LAG teams. For the period 2012-2014, 68% of the executive directors, 70% 

of the experts, 59% of the accountants and 72% of the technical assistants left their job. The delay in 

funding has also led to the failure in the expenditure planning as a result of a persistent financial deficit 

in the LAG. 
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The implementation of the CLLDA with multi-fund financing has created a basis for significantly better 

targeting of public funds for the needs of individual rural areas. The exit from the RDP framework and 

the creation of opportunities for funding from the Operational Program "Human Resources 

Development", Operational Program "Environment", OP "Science and Education for Smart Growth", 

and OP "Innovation and Competitiveness" was a favorable opportunity for the realization of 

significantly more important projects.  

The information according the possible maximum funding for all five programs (Table 1) shows that 

the total amount per strategy can be up to 4.46 million euro which is 2.23 times more than the previous 

period. This is one of the reasons for raising the interest of the rural population to the program. 

Table 1:Requirements and maximum funding for a local development strategy  

Programs Requirements Maximum funding 

Rural Development Program  below 10000 inhabitants 

over 15000 inhabitants 

1 million EUR 

1.5 million EUR 

OP"Human Resources Development"  0.76 million EUR 

OP"Innovation and Competitiveness" 10000-15000 inhabitants 

15000-45000 inhabitants 

over 15000 inhabitants 

0.5 million EUR 

1 million EUR 

1.5 million EUR 

OP"Science and Education for Smart Growth"  0.5 million EUR 

OP"Environment" 60 euro/ha – Natura 2000 0.2 million EUR 
 

Source: MAF, 2018 

Within the framework of the two calls under Measure 19.2. - 63 local development strategies have been 

approved, which is 4.8% above the set-up indicators in the Rural Development Program (2014-2020) 

and a 55% increase (compared with 2007-2013). These are the territories of 114 municipalities or 49% 

of rural municipalities in Bulgaria (Table 2). Almost half of the LAGs are combined between 2 

municipalities (49.3%), followed by one municipality (34.9%). Only 15.8% of LAGs combine territories 

of 3 municipalities. 

The most numerous are the strategies that are funded by only one program (39.9%), followed by those 

involving three programs (36.5%). Only 4 strategies will be funded from the possible 5 programs, with 

LAGs dominated within a single municipality territory (Table 2). 

Table 2: Distribution of LAGs according to the number of municipalities involved and the number 

of sources of funding for their local development strategies  
Local development 

strategies funded 

by the programms 

Number of LAGs on  

the territory   

 

All 

 

Structure (%) 

1 municipality 2 municipalities 3 municipalities 

1 program 8 14 3 25 39.9 

2 programs 4 2 - 6 9.5 

3 programs 5 12 6 23 36.5 

4 programs 2 2 1 5 7.9 

5 programs 3 1 - 4 6.2 

All 22 31 10 63  

Structure (%) 34.9 49.3 15.8 100 100 

Number of 

municipalities 

22 62 30 114  

 

Source: MAF, 2018 

The map presents the LAG territories that have approved local development strategies from 2017 and 

2018. They are not evenly distributed on the countries’ territory. Their presence is most significant in 

parts of the Northeastern, Southwestern, and Central located areas of the country. Development 

strategies are not implemented on the territory of two districts in Bulgaria - Vidin and Kyustendil. In 

four other areas in the Northwest and Southwest districts the CLLD approach is applied only in a few 

municipalities. 

It can be summarized that during the first programming period the LEADER approach is assessed as 

innovative for the Bulgarian rural areas with the activation activities of the local communities, the 

creation of expert and administrative capacity and the coordination of the interests and priorities of the 

rural stakeholders. In the current (second for Bulgaria) period, the activities for creating strategies based 
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on the multi-fund financing and project management under the RDP and the other four operational 

programs are assessed as innovative. 

Figure 1: LAG territories implementing local development strategies  

 

Source: MAF, 2018 

Innovations in Bulgarian rural areas 

In the program period 2007-2013, 1908 project proposals were developed as part of the implementation 

of local development strategies. Despite the short run time for local development strategies, LAGs have 

been able to mobilize local communities to submit projects, and in some cases the total amount of 

projects submitted exceeds the budget available for projects by 208.96% (LAG Breznik-Tran). 

According to information provided by the Ministry of Agriculture and Forestry, project proposals 

amount to 140% of the approved budget under measure 41. After the final evaluation of the committees 

from the SFA - PA the approved projects are in total - 1 588. The beneficiaries until the signing of 

contract were 1 221. The total subsidy paid out for the implemented projects amounts to 99% of the 

updated budget under measure 41 and the number of projects implemented was 1 170. The LAG projects 

have created a total of 2 609 new jobs, of which 38.25% are within agricultural holdings and 61.75% 

are of non-agricultural activities. 19.7% of created jobs are directed towards people under 25 years old.  

Despite the described above positives of the approach, the contribution of the RDP 2007-2013 to the 

introduction of innovative approaches is generally assessed as negligible (Evaluation of 

LEADER/CLLD, 2017). All measures supporting the implementation of innovative approaches and 

technologies, except one measure, do not achieve their target values. The indicator for the number of 

farms that have implemented new products and/or new technologies under Axis 1 were 36%. The main 

measure aimed towards the cooperation and development of new products, processes and technologies 

is not even launched and implemented. In business projects, beneficiaries preferred modernization and 

technological improvements according to the introduction of new technologies. 

The LEADER approach's main contribution for facilitating innovation is measure 421, which is intended 

to support joint activities, and to support rural innovation in products and services that combine different 

rural features and create added value for rural areas, as well as supporting the creation of an EU-level 

identity in addition to thr local, regional and national identity. There is only limited interest in the 

measure due to the delayed start-up and the insufficient amount of time for implementation of the 

projects. Only 9 projects with beneficiaries of 15 LAGs have been implemented. As a result, 3 

innovative products have been implemented. 
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LAGs have contributed to the objectives of the local strategies of the 57 municipalities in whose territory 

they operate. The analysis of the set indicators shows that the number of projects financed by the LAG 

is 59% (1374 projects) and the number of beneficiaries financed by the LAG is 73% (997 beneficiaries). 

A major factor that constrains the support is the limited time for the realization of projects due to delays 

in the implementation of the approach. 

The data of our own conducted survey shows that the contribution of the LEADER approach is 

meaningfully evaluated by the experts on a district level. By using a five-point assessment scale, grades 

2 and 3 are most predominant, with the lower level of assessment being in Varna (2.0) and Blagoevgrad 

(1.5). Experts support their assessments with small funds of Axis 4, with local bias in approving projects 

and non-compliance with the statutory deadlines for approving projects and their funding. The highest 

(average 3.9) assessment came from the contribution of the local initiative groups for the preservation 

of cultural and intangible heritage and the activation of civil society (3.8), and the lowest averages were 

from job creation and the market infrastructure of farmers. 

Conclusion 

The LEADER and the CLLDA introduce innovative practices for Bulgarian conditions for activating 

local initiatives and improving local self-government. Their main contributions for improving local 

governance and facilitating innovation have to be interpreted in several ways: 

 The establishment of LAGs as public-private partnerships and participants in different network 

structures of partnership in the country and the EU; 

 Activating stakeholders, broadcasting leaders and improving coordination between them; 

 Establishing local expertise and administrative capacities to support business organizations, 

local authorities and the non-governmental sector in the development and management of 

innovative projects; 

 Achieving sustainability in the function of LAGs as part of the territories. 

The factors that influence the success of the LEADER approach and its importance for rural 

development in each country differ in their administrative, socio-economic, historical and cultural 

contexts. The arguments about the importance of the territorial (national, regional, local) context for the 

success or failure of EU programs such as LEADER can be found in the research of Europeanization 

processes in Central and Eastern Europe. Underlining the importance of the location and context in 

which EU specific approaches, rules and regulations are implemented, some authors stress that EU 

programs often do not fit into the local environment and peoples’ life styles, but still society is forced to 

change and try to adapt to the new conditions in their daily lives (Knudsen, 2012). In this point of view, 

Bulgarian LAGs continue to implement the CLLDA in the process of adapting to the specific conditions 

of rural areas. 
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Abstract: Due to the current nature of jobs and the labour market landscape, jobs themselves change much more rapidly today 

for many reasons, one of them being the increased digitization of life and the economy. We use digital technologies for social 

interactions and online transactions, but we increasingly use digital technologies at work as well. Universities prepare the next 

generation for the workforce and deliver graduates according to the needs of employers. However, in many cases, employers 

need to train or re-train their newly employed graduates according to the real and specific needs of the job. In some cases, this 

may be justified by the specific nature of the job. Here, we attempted to understand the mismatch between university 

specializations and the requirements of jobs in a certain field. 

The paper analyses the perception of students and graduates of the way in which university programmes help them become 

well-trained professionals that match job requirements in the field of economics and finance. Between March 2018 and March 

2019, 500 surveys were distributed to students and graduates in the fields of economics, business administration, finance and 

banking, and 396 completed questionnaires were analysed. In the course of our research, we also interviewed employers in the 

banking sector to obtain their thoughts and opinions on the correspondence between jobs and university specializations and 

programmes.  

Based on our research, an increased collaboration between universities and employers would be beneficial. The involvement 

of students and graduates in collaborative projects between universities and employers and the direct participation of employers 

in delivering courses and seminars are some examples of implementing these ideas. 

JEL Classification Numbers: A23, I23, J23, J24, DOI: 10.12955/cbup.v7.1345 

Keywords: digital skills, banking sector, digital technologies 

 

Introduction 

In April 2018, at the conference of the Bank Governance Leadership Network dedicated to the future of 

the workforce in the banking sector, a viewpoint shared by the participants was that “there is going to 

be digitization of the workforce in a way we have never seen before. In 10 years, probably less, we will 

have substantially fewer employees, and the ones we do have will be significantly different from what 

we have now” (Tapestry Networks & EY, 2018). These changes in the workforce are primarily the result 

of the changes in operations due to digital technologies, which lead to changes in the nature and structure 

of jobs. A study carried out in 2017 and citing McKinsey research reported that approximately 30% of 

the work currently done at banks will be performed by machines (Ponczek, 2017). Moreover, computers 

can observe and rapidly learn the work that is performed by workers, thus leading to fully automated 

jobs or job functions.  

In 2018, the Hong Kong and Shanghai Banking Corporation (HSBC), one of the largest banks in the 

world, committed 17 billion USD to a new growth strategy based on the ongoing digital revolution in 

banking. In the same year, HSBC recruited over 1000 digital roles globally, including UI designers, 

digital product managers, and solution architects (Finextra, 2018).  

It is not only digital technologies that are reshaping the skill set that is now required in the banking 

sector. Apart from digital skills, employees must have technical/specialist skills, such as knowledge in 

financial products, financial regulation, financial reporting, tax, risk management and compliance, audit 

and compliance skills, and product and valuation control (Oscar, 2015).         

In today’s business environment, there is an increasing demand for specialist and soft skills, for example 

industry awareness (seen as the ability to anticipate financial trends and business development), global 

outlook (knowledge and experience in international environments and the ability to work in an 

international context), problem solving, communication skills and resilience (Oscar, 2015). A Barclays 

recruitment guide shows that the bank welcomes employees with degrees in any subject, thus 

recognizing the importance of having different backgrounds, interests and skills (Barclays, 2018). The 

features sought by Barclays in their job candidates are being an agile learner, relationship navigator, 

team collaborator, resilient performer, critical analyst and numerical interpreter (Barclays, 2018). Other 

traits required for job applicants in the financial and banking sector are intellectual curiosity and broad-

mindedness (Baillie Gifford, 2019). Intellectual skills are no longer judged by academic grades alone. 
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Bank recruiters also look for “intellectually curious” people, i.e., those who expand their interest to the 

work of others and are not focused solely on completing their own tasks (TARGETJobs, 2019). 

Innovation and entrepreneurship are also important banking skills. Morgan Stanley, for instance, 

considers these skills necessary in order to be able to create new opportunities at work (Morgan Stanley, 

2019). Having a global outlook is also a key skill for job applicants in the financial and banking sector. 

For example, competences required by Barclays include “willingness to work abroad and language 

skills” (Barclays, 2018), and the job applicants at Goldman Sachs in 2018 were required to have 

linguistic skills (Goldman Sachs, 2019). Candidate competences requested by Merrill Lynch, Nomura 

and UBS included ‘international experience’ or a ‘global outlook’ (TARGETJobs, 2019). Other skills 

sought by the financial and banking sector are loyalty, authority, enthusiasm and diplomacy (Monster, 

2019).  

In our ever-evolving world, the nature and content of jobs is rapidly changing in most areas, including 

in the financial and banking sector. In addition, the workforce itself is changing. Young people today 

are not the same as those of five or ten years ago. The graduates today are demanding; they prefer 

flexible working conditions and jobs involving new technologies, and they typically are not very 

interested in long-term tasks (Collins, 2018).  

In this context, our research explored how students and graduates perceive the match between the skills 

set they acquired during their university studies and the actual requirements of jobs in the financial and 

banking sector. At the same time, we interviewed representatives of the banking sector and tried to 

understand whether graduates today match current job requirements or whether employers have to 

provide additional training.  

Methodology 

After assessing the literature in this area, we narrowed our focus to the issue of the correspondence 

between skills developed in university (technical, digital, soft) and those required by jobs in the banking 

sector. Our research design for collecting and analysing data was mixed, involving both quantitative and 

qualitative methods. Between March 2018 and March 2019, we distributed 500 surveys (on paper and 

electronically using the questionpro.com platform) to students and graduates in the field of economics 

and finance. We collected and analysed 396 responses. We also researched banks by sending surveys to 

the HR departments and by interviewing bank representatives. The data collected was statistically 

analysed using SPSS and Tableau.  

The research objective was to explore students’ and graduates’ knowledge about the requirements of 

real jobs in their field of specialization. We also wanted to understand how they perceived the usefulness 

of the skills offered by universities for the demands of jobs in the banking sector. We considered as 

dependent variables technical skills, digital skills and soft skills. The independent variables in our study 

were collaboration with the employer; industry trends and changes; occupational standards; and real 

needs of the job. 

In this paper, we report the findings related to graduate students who are enrolled in master’s degree 

programmes in the area of economics and finance.  

Results and Discussion 

Technical skills. Overall, 53% of respondents said that their theoretical knowledge matches very well 

to the demands of the jobs, and 41% said that their practical knowledge fits very well with the 

requirements of the jobs in their field of specialization (i.e., economics and finance), as shown in 

Figure 1.  

It is somewhat concerning that 43% of the respondents stated that the technical skills developed through 

university programmes match the job requirements only to some extent. Also worrisome is the fact that 

10% of the respondents did not know what the requirements of the jobs in their field of specialization 

were, thus not being able to assess whether the technical skills and knowledge acquired during university 

studies were useful for the jobs in their field. 

Digital skills. In our survey research, we referred to the basic digital skills as established by Cedefop 

(Cedefop, 2016), namely, information processing, communication, content creation, safety and problem 

solving. 
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Figure 1: Technical skills and knowledge: In your opinion, do the knowledge and information 

offered by the university through the master's degree programme match the real needs of the jobs in 

your field? 

 

Source: Authors 

 

Figure 2: Soft skills: Are you satisfied with how well the soft skills acquired during your university 

studies correspond to the job requirements in your field? 

 

Source: Authors 

In total, 90% of the respondents said that jobs in economics and finance use digital technologies, and 

67% were satisfied or very satisfied with the extent that the digital skills developed through the 

university matched the needs of the jobs. However, 72% of the respondents did not have a European 

Computer Driving License (ECDL), and 71% of the respondents thought that the university programmes 

would help them achieve only intermediate-level digital skills. 

The basic digital skills required of job candidates in the banking sector, which are very much needed, 

are information processing and communication (as stated by 53% of the respondents from the banking 

sector). Among the advanced digital skills required in the banking sector, applications development was 

considered important by 38% of the banks that responded to our survey, followed by web programming 

(23%) and user interface design (23%). HR and bank representatives indicated that ECDL competences 

were important to them; however, of the graduate students that responded to our survey, 72% do not 

have them (as mentioned above). Other digital skills required for jobs in the banking sector are user 

experience design/interface, Java, DevOps, big data analysis, big data management, API, artificial 
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intelligence, blockchain, chatbots and advanced analytics. In total, 54% of the respondents from the 

banking sector stated that graduates did not have the digital skills needed for the actual jobs, and 85% 

of respondents (banks) said that additional in-house training was required for the newly employed.  

Soft skills. We investigated the following soft skills: initiative and entrepreneurship; communication; 

learning how to learn; quality oriented; ethics and integrity; team work and collaboration; organisation 

and planning; and being results oriented. 

Most of the graduate students (84%) were satisfied or very satisfied with how well the skills related to 

communication and ethics and integrity that were acquired during their university studies correspond to 

the needs of the jobs in their field (Figure 2). However, the respondents were not satisfied or only 

somewhat satisfied with how well the skills of team work and being results oriented matched the needs 

of the jobs (Figure 2). 

Conclusions 

The nature and content of jobs is changing in the banking sector and in other economic areas. With the 

inclusion of generation Y and generation Z, the makeup of the modern workforce is different today than 

it was 10 or more years ago. The competences and skills acquired in university (technical, digital and 

soft skills) should match the requirements of actual jobs. However, this is not easy to accomplish. On 

the one hand, job requirements change quite rapidly, and university curricula cannot follow at the same 

pace. On the other hand, the collaboration between universities and employers, in our case the banking 

sector, is not frequent and is insufficient. Graduate students who are enrolled in master’s degree 

programmes are either not aware of the job demands in their field or are not very satisfied with the match 

between the competences acquired in university and the job requirements. Employers (the banks in our 

study) have greater expectations regarding the digital and soft skills of job candidates and address this 

lack by providing additional in-house training. A conclusion of our study is that a closer collaboration 

between universities and employers is necessary in terms of course content creation and the acquisition 

of practical skills.  
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PERCEPTIONS AND INTENTIONS OF ADOPTING THE INTERNET OF THINGS 
BY GENERATION Z 
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Abstract: The Internet of Things (IoT) represents a new technological revolution expected to impact all aspects of our daily 

lives in the future. Generation Z is foreseen as playing a fundamental role in the adoption of this type of technology, namely 

because of their growing importance as a consumer segment, their global role in the society, and in particular their close 

relationship with technology. However, extant literature on the adoption of IoT disregarded this segment. This paper aims to 

fulfill this gap, by exploring their knowledge, perceptions, and intentions of adopting IoT. After considering the main 

contributions in the consumer behavior literature regarding IoT, a qualitative approach was adopted, and 7 semi-structured 

interviews were conducted with Portuguese consumers aged 18-22. Content analysis was performed following the 

recommendations by Bardin (1977). The results showed that although Generation Z is not familiar with the concept of the IoT, 

they expressed a strong desire to integrate IoT technology in their lives, being open to its adoption in all fields of application, 

including for personal use, at home, and for work. One of the conclusions is that in order to foster the IoT adoption by this 

Generation, the functional benefits (performance, price, comfort, and safety) should be emphasized, so that the main risks 

perceived are weakened, namely the financial, performance, and physical risks. 
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Introduction 

As organizations are increasingly developing new solutions based on the Internet of Things (IoT), their 

adoption by consumers is becoming an essential topic that deserves a lot of attention from practitioners, 

researchers, and public opinion alike. As age is widely accepted as a determining factor of technology 

adoption, it is crucial to focus research on the new generation of consumers – Generation Z (Gen Z).  

Still, extant literature has disregarded the perceptions and adoption of IoT by Gen Z. Indeed, the need 

of consumer behavior studies on IoT by Generation Z is notorious and urgent, considering their expected 

preponderant role in the future of IoT. Therefore, this paper aims to help fulfilling this gap by exploring 

the potential of the Generation Z segment of consumers to IoT products and services. The research 

objectives of this paper are (i) to identify Gen Z knowledge about the IoT, (ii) to analyze their perceived 

benefits and risks regarding IoT applications, and (iii) to explore their intentions of adopting IoT. This 

work presents relevant contributions for the literature about the Generation Z segment of consumers to 

IoT products and services providing strategic implications for the management and launching of IoT 

products and services targeting Generation Z. 

Literature Review 

The IoT represents an ecosystem of connected devices, computing mechanisms, and other items with 

ubiquitous intelligence that share data and information with each other, cooperating and creating 

countless benefits for its users (Luthra, Garg, Mangla, & Singh Berwal, 2018). The application fields of 

IoT technologies are as numerous as they are diverse, covering all areas of our everyday life. It is 

estimated that by 2020 the number of connected devices will amount to 50 billion, changing business 

and life as we know (DuBravac & Ratti, 2015; Kranz, 2016). Some of the most prominent domains for 

IoT applications are intelligent devices, industry 4.0, intelligent homes, wearables, independent living, 

intelligent cities, automotive, aerospace and aviation, health and medicine, pharmaceuticals, supply 

chain and logistics management, retail, agriculture and livestock, media and entertainment 

(Bandyopadhyay & Sen, 2011; Ibarra-Esquer, González-Navarro, Flores-Rios, Burtseva, & Astorga-

Vargas, 2017; Jindal, Jamar, & Churi, 2018; Tiwary et al., 2018; Vermesan et al., 2013; Wortmann & 

Flüchter, 2015). 

Generation Z comprises individuals born after 1996 (Fromm & Read, 2018; Lanier, 2017) these 

youngsters spent their lives surrounded by devices characteristic of the digital era, such as mobile 

phones, tablets, computers, and video game consoles. They live in permanent connection, in a world 

where there are no physical barriers and where the options are limitless (Prakash Yadav & Rai, 2017). 

Consequently, Gen Z is characterized in extant literature by regular use of the Internet, total access to 
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information, and a great familiarity with communication and information technological advances that 

have occurred since the 1990s (Fromm & Read, 2018; Geek, 2007; Koulopoulos & Keldsen, 2014; 

Lanier, 2017; McCrindle & Wolfinger, 2014; Prakash Yadav & Rai, 2017; Prensky, 2001). 

Technological innovations and globalization are therefore major influencers of the decision-making 

process of this generation. They think in 4D,  where the visual and video elements are more and more 

preponderant and communication is increasingly done through shorter text messages (Fromm & Read, 

2018; Geek, 2007; Global Messaging, 2014; McCrindle & Wolfinger, 2014). They are multi-taskers and 

often put more emphasis on speed than accuracy. They only know a wireless world, with hyperlinks, 

generated by the user, where they are always a few clicks away from any information. According to 

McCrindle and Wolfinger (2014) the world is an open book for Gen Z. Nevertheless, Geek (2007) argues 

that being perfectly familiar with technology does not make Gen Z members Internet experts, as they in 

fact are only familiar with a small part of the features offered by the Internet. Hence, the idea that they 

are ready for technological innovation should be avoided, as their adoption of new technological 

advances must be carefully explored. 

One of the recommended approaches is to assess how IoT is perceived by Gen Z, both in terms of risks 

and benefits provided. The concept of perceived risk was introduced by Bauer (1960) and since then it 

has been frequently used for empirical and theoretical research. Perceived risk has been shown to explain 

consumer buying behavior, as consumers often intend to avoid risks and maximize the usefulness of the 

purchase (Cunningham, 1967; Jacoby & Kaplan, 1972; Mitchell, 1999; Peter & Ryan, 1976; Zikmund 

& Scott, 1974). Some IoT studies show that concerns about privacy and data security are one of the 

main risks perceived by consumers when considering adopting an IoT product/service (AlHogail, 2018; 

Hsu & Lin, 2018; Jalali, Kaiser, Siegel, & Madnick, 2017a; Woo, 2018). Overall, the literature presents 

perceived risk as comprising six dimensions (e.g., Jacoby & Kaplan, 1972; Kaplan, Szybillo, & Jacoby, 

1974; Roselius, 1971): (i) financial risk (e.g., losing money); (ii) performance risk (e.g., the 

product/service will not meet the intended purpose); (iii) social risk (e.g., negative impact on what 

relevant others think of the consumer); (iv) physical risk (e.g., product/service causing damaging the 

individual's physical health); (v) psychological risk (e.g., negative impact on self-image); (vi) risk of 

loss of time (before, during, and after purchase, e.g., learning how to use the product/service). 

While perceived risks act as deterrents to purchases of consumers, perceived benefits act as facilitators, 

so the greater the perceived benefits, the greater the likelihood of purchase (Kim, Ferrin, & Rao, 2008). 

The theory of perceived benefits has often been applied to Internet-based research, including perceived 

benefits of e-commerce (Featherman & Pavlou, 2003; Forsythe, Liu, Shannon, & Gardner, 2006; Kim 

et al., 2008) applications of a connected lighting product (Jalali, Kaiser, Siegel, & Madnick, 2017b), 

Internet banking (Lee, 2009), logistics (Kamarulzaman & Nawi, 2009), and industry 4.0 (Dalenogare, 

Benitez, Ayala, & Frank, 2018). Traditionally, the perceived benefits approach considers that consumers 

can be influenced by functional and non-functional (hedonic) motives, the former being related to 

functions such as convenience, variety and product quality and price, while later are related to the social 

and emotional needs of pleasant and interesting buying experiences (Forsythe et al., 2006).   

Method 

Based on the main contributions from extant literature, a semi-structured interview script was developed 

aiming to analyze Generation Z’s perceptions and intentions of adopting the IoT. The study was 

conducted December 2018 and January 2019. A purposeful sample of adult Portuguese individuals born 

after 1996 (i.e., from 18 to 22 years of age), comprising both genders, different levels of education, and 

various professional occupations as described in table 1. Considering the age span of this generation, 

and their lifecycle, most of Generation Z’s individuals are still studying and have secondary education. 

These data are according to the characteristics of the general population (e.g., in Portugal, where the 

data collection took place). The total number of interviewees was seven, which was sufficient for data 

saturation to be reached, considering the exploratory nature of the study and again the short age span 

considered for this study. Interviews were recorded and transcribed, and a data analysis was carried out 

with the help of NVivo and following content analysis procedures proposed by Bardin (1977). 

Categories (e.g., knowledge, perceived risks, intentions) were initially defined based on the literature 

review. Two researchers were independently involved in the process, and the divergences in coding 

were carefully analyzed.  
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 Table 1: Interviewee’s profile 

# Age Gender Level of education Professional occupation Interviews’ duration (mm:ss) 

1 20 Male Secondary education Student 23:55 

2 20 Male Secondary education Student 22:19 

3 20 Female Secondary education Student 22:38 

4 22 Female Bachelor degree Consultant 26:49 

5 18 Female Secondary education Kindergarten teacher 25:54 

6 18 Male Secondary education Student 18:32 

7 22 Male Secondary education  Factory Worker 15:31 
 

Source: Author 

Results and Discussion 

Familiarity with the Internet and related technologies 

It is widely acknowledged that Generation Z has been exposed to the Internet and its associated 

technologies more than any other generation before, making its members highly influenced by 

technology, which is ubiquitous in virtually every aspect of their lives. Undoubtedly, the interviewees 

revealed that they have a daily relationship with the Internet and associated technologies, using it for all 

aspects of their lives, particularly studying, searching information, and interacting with others. As shared 

by Interviewee 4: 

"My relationship is like this (laughs), I can consider it a relation of almost dependence since I 

use it for almost everything on a daily basis, and even for work!" 

Respondents corroborated the fact that the Internet has become ubiquitous in their lives through the 

various intelligent devices that have come to play a central role in their routines and become an extension 

of themselves (Global Messaging, 2014; Lynch, 2016; van Deursen, Bolle, Hegner, Kommers, & 

Kommers, 2015). They develop much of their communication online, mentioning that the main sites 

and applications they use include Google, Instagram, Youtube, Facebook, Twiter and online 

newspapers. 

IoT Knowledge 

Despite being experienced with the online world and with technologies in general, Generation Z often 

limits the use of the Internet to simple tasks such as using social network sites and searching information 

of their interest. Thus, although they are experienced with the Internet, they only know a tiny part of this 

universe (Geek, 2007). Indeed, most respondents said they had never heard of the term Internet of 

Things. Only two interviewees were able to describe what IoT was, one of them because the topic is 

related to his area of study, and the other as a consequence of professional contacts. So, despite knowing 

and even using some IoT applications, some participants in this study were not aware of the concept of 

IoT in general. However, after listing its various applications (e.g., smartwatches and other wearables), 

all the interviewees mentioned being familiar with them, and immediately recognized their advantages 

for their daily life, namely in terms of comfort, task facilitators, and benefiting quality of life in general. 

As a counterpart, they mentioned that these applications can create addictions and it was mentioned the 

fear that IoT would replace some traditional tasks and cause unemployment. The only IoT application 

that was unanimously praised by the participants was the smartphone, which was portrayed as providing 

security to these young consumers. 

Perceived Benefits 

According to the theory of perceived benefits, consumer decision is driven by both functional motives 

(related to convenience, variety and quality of product and price) and nonfunctional reasons (related to 

emotions, as for instance pleasure) (Forsythe et al., 2006; Kim et al., 2008). In this study the interviewees 

agreed that IoT has perceived functional benefits, mainly performance, best prices, comfort, and safety. 

On the other hand, the perceived nonfunctional benefits appear to be of no relevance to this generation. 

 “Not so much. I think it's not much around. I do not think it generates great emotions. I mean 

... I do not think so, no!” (Interviewee 2) 

Perceived Risks 

For the participants in this study, financial, performance, and physical risks are preponderant variables 

when thinking about the adoption of IoT technology. This is consistent to indications that this is a 
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cautious generation trying to distance itself from risky behaviors and seeking to make wise choices 

(Scott, 2016). In the case of physical risk, the interviewees associated IoT with potential addictions, as 

for instance Interviewee 5 mentioned: "people end up getting too addicted and stay in a world apart." 

Also mentioned was the risk of data loss, although views on the topic varied. While some interviewees 

worried about their privacy being totally compromised with IoT adoption, others devalued it, and 

affirmed that they end up forgetting about this risk. Some did not associate physical risk with privacy 

loss: 

"Physical integrity I do not think so, there is no such great threat, but privacy is totally 

compromised." (Interviewee 2) 

"I always try to forget it, I do not worry that much about [privacy risks]." (Interviewee 3) 

The social risk and risk of loss of time were considered irrelevant by the interviewees and as for the 

psychological risk the opinions were divided and in fact the majority of respondents considered that the 

social risk is not considerable.  

Hence, this study provides empirical evidence that Generation Z members seek transparent, authentic, 

and secure interactions. Therefore, it is crucial that marketers find a balance between privacy and 

personalization in order to interact with this generation online (Woo, 2018), and to guide the offers of 

technology-related products and services, such as IoT. 

Intention to adopt IoT technologies 

For Generation Z, the internet is an integral part of their daily lives (Swanepoel, Lye, & Rugimbana, 

2009), as these youngsters have never known a non-digital world  (Woo, 2018). So, it is not surprising 

that all respondents mentioned that they intend to buy and use IoT products and services, portraying 

themselves as adopters of all type of IoT applications. Moreover, they considered that the IoT expected 

development and the increase of this type of applications will foment their willingness to integrate IoT 

in their lives.  

According to the literature, Generation Z is attracted to security and pragmatism, so the reasons that are 

expected make them adopt more IoT applications are convenience, safety, comfort, professional 

necessity, speed up tasks, to innovate, and to communicate more easily (Scott, 2016).  In addition, the 

price, influence of family and friends, and their experience with IoT technology will be determining 

factors in the adoption of certain IoT applications by generation Z, as explained for instance by 

Interviewee 4:  

"(…) smart homes, maybe not for now… maybe the price is still too high for me to get these 

kinds of products." 

Conclusion 

One of the most notorious results provided by this study is that Generation Z consumers might not be 

familiar with concept of the Internet of Things. In fact, although they use and are aware of most of its 

domains and applications, they often started by saying that they had never come across either the term 

“Internet of Things” or its acronym “IoT”. Clearly, this fact posits one additional challenge to 

professionals and brands working in this sector, being necessary to educate consumers, including of this 

generation, about what the Internet of Things is, and to inform them about the various applications that 

exist and their advantages. Generation Z uses IoT, mainly through smartphones, which it uses to interact 

with its friends through social networks, such as Facebook, Snapchat and Twitter. Part of the Generation 

Z elements are also college students, who tend to resort to platforms, apps, music and video streaming 

services. In addition, there are also several software applications designed to assist this generation 

throughout their academic career. In fact, the school environment is increasingly connected (Matthews, 

2018). Therefore, recommendations to make them more familiar with the concept include 

communication through social network sites and lectures in the school environment. 

Generally, this generation has a strong desire to adopt IoT technology. Indeed, participants did not 

exclude the adoption of IoT in any domain. However, in order to reduce perceived risks and 

consequently to foster the adoption of IoT, it is crucial to enhance consumer confidence and demonstrate 

the potential benefits provided, since the perceived benefits and perceived risks ratio vary inversely 

(AlHogail, 2018; Hsu & Lin, 2018; Jalali et al., 2017a; Woo, 2018).  According to this study, the main 

advantages that should be emphasized when communicating a specific IoT product/service are 
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convenience, safety, comfort, and innovation. In addition, it is crucial to pay attention to the price and 

carefully explain the value provided, because in general IoT prices are perceived as too high which will 

certainly present several elements of this generation to consider several domains of IoT product/service. 

According to our results, the main IoT benefits perceived by this generation are functional, so it is 

important that when communicating the advantages of a certain IoT product/service, the functional 

benefits are emphasized, namely the main functional benefits mentioned by the interviewees which were 

performance, comfort, and safety. This generation is cautious about distancing itself from risky 

behaviors and seeks to make wise choices. Thus, when communicating a certain IoT product/service, it 

is also necessary to demonstrate its functional features, and hence try to reduce the perception of 

financial, performance, and physical risks, which were the most stressed by the participants in this study. 

Therefore, this study offers interesting implications for IoT products and services brands and companies 

that intend to target Generation Z’s consumers. As for scholars, this study also demonstrates that this is 

a topic deserving further research, which could both tackle IoT as a concept that encompasses a great 

diversity of applications, and to directly explore particular forms of IoT, such as wearables or home 

appliances. Suggestions for future research include conducting exploratory research with different 

populations, making international comparisons of consumer behavior regarding IoT, and to compare 

different generations. Moreover, other methodological approaches, both qualitative and quantitative 

should also be considered, and the consideration of other variables (e.g., predisposition to innovation, 

digital literacy) would be of great value to further understand IoT adoption by Generation Z. 
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ANALYSIS OF THE IMPACT OF INFRUSTRUCTURE ON THE DEVELOPMENT 
LEVEL OF RUSSIAN REGIONS 

Rogneda Groznykh1, Elena Ignatieva2, Oleg Mariev3,4, Alla Serkova5,6 

 

Abstract: Infrastructure is one of the main determinants of consistent and sustainable development in different countries and 

regions. Considering the Russian Federation, where there are 85 regions, not counting the federal cities, the problem of 

regional development and factors that can promote it, is currently of high importance. Different levels of regional 

development lead to higher economic differentiation between regions and cause serious damage to the Russian economy. Our 

main hypothesis suggests that a higher level of infrastructure development in a region positively affects economic 

development in the areas. Therefore, the main aim of our research is to estimate the impact of infrastructure on economic 

development in Russian regions using econometric analysis. In addition, cluster analysis was implemented to reveal the 

difference in infrastructural development levels in the regions. To provide a precise estimation, a database was constructed on 

Russian regions for the period of 2012 to 2016. The main method used in the research is econometric analysis and cluster 

analysis by using k-means method based on three main indicators: social, industrial and financial. The results of the analysis 

reveal 5 different clusters with highly differentiated levels of infrastructural development. Econometric analysis has shown 

that the most significant infrastructural factors are industrial factors and social factors. The results of the research could be 

taken into consideration as recommendations for development in order to improve government policy towards less developed 

Russian regions. 

JEL Classification Numbers: O18, O47, DOI: 10.12955/cbup.v7.1347 

Keywords: Infrastructure, infrastructure develoment of regions, static and dynamic indicators, real sector of economy, 

cluster analysis 

 

Introduction 

The definition of infrastructure has been considered by Donaubauer, Wang, Ayorinde, Gonzalez-Ruiz, 

Salim and others and correspond to the main functions of infrastructure, such as creating conditions 

for the development of the real sector of the economy and improving the quality of life of the 

population (Donaubauer  et al.,  2019; Wang et al., 2019; Ayorinde et al., 2019; Gonzalez-Ruiz et al., 

2018; Salim et al., 2018). The main functions of infrastructure (economic, financial, demographic, 

social, and environmental) determine its functional content and structure. Inadequate infrastructure of 

the region, its inability to perform its inherent functions can be viewed as territorial infrastructure 

dysfunction, which cause problems related to manufacturing and social spheres. Realizing these 

functions, that infrastructure affects the economy and social sphere of the region by creating the most 

favorable conditions for their development.  

In our research we determine three main types of infrastructure: industrial, financial and social. The 

industrial infrastructure is represented with transport, communications, electric power supply, and 

construction. Transport, being one of the largest sectors of economy and the most important 

component of the industrial infrastructure, provides necessary conditions for economic growth by 

increasing the competitiveness of the national economy and the quality of life of the population. 

Transport infrastructure improvement provides a region with a comparative advantage due to 

transaction costs reduction and accelerated communication between regions, which simplify resources 

usage and production delivery. The development of the fuel and energy complex addresses tasks such 

as providing enterprises and population with electricity, replenishing the state budget, ensuring energy 

and economic security of the country and regions. In addition, the positive impact of the power 

industry on regional growth is also achieved through spatial effects that go beyond the boundaries of 

individual constituent territories of the Russian Federation. The efficiency of a construction complex 

impacts on the formation of the material base for the development of the production complex and the 

non-productive sphere of the region. The construction complex contributes to the creation of capital 
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funds and their extended reproduction, and the implementation of housing construction programs, 

thereby creating conditions for raising the living standards of the population. 

Financial infrastructure creates conditions for ensuring the consolidation of financial resources, their 

rational distribution and use, and the creation of a favorable investment climate in a region. Banks, 

insurance and investment companies, stock exchanges, and non-budget state funds can be 

distinguished as the main financial institutions. 

The social infrastructure of the region includes economic activities such as health, education and 

culture, public catering and consumer services, housing, etc. The main objective of social 

infrastructure is to support an adequate standard of living, to satisfy material and spiritual needs and to 

create conditions for the expanded labor reproduction and increased potential of a population in a 

region. Therefore, the social structure directly affects the improvement of quality of life, as well as the 

development of the regional economy, since it is a main factor in the formation of human capital that 

creates labor. 

To justify optimal management decisions and prospective directions for a particular territory’s 

development, it is necessary to estimate the actual state of the region's infrastructure and to compare it 

with other regions. In order to obtain comparative assessments of the state and endowment of regions 

with different types of infrastructure and to analyze its impact on regional development, it is important 

to select relevant indicators. Depending on the objective and the nature of the study, indicators can be 

absolute or relative, individual, grouped or general, static or dynamic. 

Absolute measure reflects the level of infrastructure endowment in a region by its types or elements 

and is expressed in certain units, while relative indicators express the quantitative ratio of the two 

absolute values. Frequently, calculation of relative indices is based on the comparison of real state 

estimations with control values. For the purpose of this research, the highest values of infrastructure 

endowment can be applied as control ones. Partial indicators reflect the endowment of a region with 

certain infrastructural elements, whereas group (or consolidated) indicators represent its endowment 

with particular types and general (integral) –infrastructure as a whole. Estimation of consolidated and 

integral values is made based on partial indicators, which are preliminarily normalized with special 

algorithms. The list of partial and consolidated indicators of the infrastructure endowment of a region 

used in the research is presented in a Table 1. 

Table 1: Groups of indicators by types and elements of infrastructure 

No.  Types of infrastructure Indicators 

1 Industrial i) Railway density of territory; ii) Density of highways with a hard 

surface; iii) Volume of innovative goods, works, services;  

2 Financial i) Deposits of legal entities and individuals in credit institutions per 

capita; ii) Investment per capita; iii) Direct foreign investment in US 

dollars per capita. 

3 Social i) Number of educational institutions of higher and secondary education 

per capita; ii) Turnover of public catering per capita; iii) The number of 

hospital beds per 10,000 people;  
 

Source: Author 

As Table 1 shows, the indicators are structured according to the types and elements of the 

infrastructure and are grouped into corresponding blocks.  

It has to be mentioned that static indicators reflect the state of infrastructural endowment of regions in 

the current period. They can be partial, consolidated or integral. In order to calculate the indicators and 

to provide a comparative analysis, we have developed methodological recommendations that imply 

application of a number of specific procedures, which are described below.  

Data and methodology 

In order to calculate the indicators needed for analysis, a special information dataset based on the 

official site of the Federal State Statistics Service was constructed. The initial data for estimation of 

static and dynamic indicators covers all Russian regions for 5 years: from 2012 to 2016. From the 

dataset, static and dynamic indicators were estimated.  
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The algorithm of infrastructure assessment consists in a system of determining indicators and 

considering functions, which are fulfilled by each type of infrastructure. All the indicators were 

normalized by the max-min method (in order to trigger compatibility).  The initial indicators and 

estimation equations are presented in the Table 2. Consolidated and integral indicators are used for a 

comparative assessment of infrastructure development by ranking and grouping constituent regions of 

the Russian Federation, determining the position of each territory within a particular macro-region or 

the country as a whole, depending on the level of infrastructure endowment in a given year.  

Table 2: The consecutive order for indicators of infrastructure estimation 
 

No. Indicators Calculation formulas Notation 
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Wij
R –  the normalized estimate of 

the i-th index for the j-th region; 

ijW  – value of the i-th individual 

indicator for the j-th region; 
min

iW
,

max

iW
– the smallest and the 

largest values of the i-th index for 

all regions, respectively; 

i,j – indices of the indicator and 

region, respectively; 

λi – the weighing coefficient 

(relative contribution) of the i-th 

indicator; 

k – the number of groups of 

indicators (types of infrastructure) 

selected for assessing the 

infrastructure security of the region 

Source: Author 

Classification by values of integral indicator for Russian regions was conducted through the k-means 

method. The k-means method is a type of cluster analysis, which is aimed at the division of 

observations on k clusters. In addition, each observation is related to a cluster, to the center of which 

the observation is closer. Cluster analysis is provided in order to compare the levels of infrastructure 

development in Russian regions. 

For econometric analysis three methods for panel data estimation was used: ordinary least squares 

(OLS), random-effects (RE) and fixed-effects estimation (FE). For the variables we use the same 

indicators as for cluster analysis: GRP per capita and infrastructural indicators presented in Table 1. 

The initial equation for the econometric estimation is as follows: 

𝐺𝑅𝑃𝑖𝑡 = 𝛽0 + 𝛽1𝑅𝑎𝑖𝑙𝑤𝑎𝑦 + 𝛽2𝐻𝑖𝑔ℎ𝑤𝑎𝑦 + 𝛽3𝐺𝑜𝑜𝑑𝑠 + 𝛽4𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠 + 𝛽5𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡+ 

+𝛽6𝐹𝐷𝐼 + 𝛽7𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽8𝐶𝑎𝑡𝑒𝑟𝑖𝑛𝑔 + 𝛽9𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙 + 𝜀𝑖𝑡 

where the dependent variable is GRPit – gross domestic product per capita as an indicator of economic 

development in a region i for the period t. Railway is railway density of territory (km per 10000 sq.m. 

(1) 
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of territory), Highway - density of highways with a hard surface (km per 1000 sq.km of territory), 

Goods - volume of innovative goods, works, services, Deposits - deposits of legal entities and 

individuals in credit institutions per capita, Investment - investment per capita in rubles, FDI - Direct 

foreign investment in US dollars per capita, Education - number of educational institutions of higher 

and secondary education per capita, Catering - turnover of public catering per capita and Hospital - the 

number of hospital beds per 10,000 people. 

 

Results and discussion 

Based on the ranking and groupings of these indicators, a number of important analytical conclusions 

can be drawn. Thus, the consolidation of leading positions by certain regions over a number of years 

for selected indicators may indicate the positive stability of their socio-economic development, while 

the increase in the share of territories with small values of these indicators can be regarded as threats 

to the economic security of individual regions and the country as a whole, which must be taken into 

account when negotiating regional development strategies. The results of the provided cluster analysis, 

which is based on the estimated indicators, is presented in Table 3. 

Table 3: Statistical characteristics of clusters of Russian regions 

Value 
Consolidated indicators by types of infrastructure Integral 

indicator 

GRPper capita, 

RUR Industrial Financial Social 

Group 1 (number of elements – 8): St. Petersburg, Moscow Region, Leningrad Region, Republic  of 

Tatarstan, Kaliningrad  Region, Rostov Region, Krasnodar Territory, Samara Region 

Maximum 0.599 0.221 0.498 0.420 712303.6 

Minimum 0.303 0.059 0.279 0.231 300186.2 

Mean 0.408 0.116 0.384 0.303 457467.0 

Group 2 (number of elements – 1 ) – Moscow 

Maximum 0.664 0.686 0.436 0.595 1157373.0 

Minimum 0.664 0.686 0.436 0.595 1157373.0 

Mean 0.664 0.686 0.436 0.595 1157373.0 

Group 3 (number of elements – 34): Belgorod Region, Lipetsk  Region, Vologda Region, Murmansk  

Region, Novgorod Region, Perm Region, Nizhny  Novgorod  Region, Chelyabinsk  Region, Republic of  

Bashkortostan, Udmurt  Republic, Tula Region, Saratov Region, Ulyanovsk  Region, Kursk Region, 

Tambov Region, Ryazan Region, Tver  Region, Voronezh  Region, Kaluga Region, Novosibirsk  Region, 

Omsk Region, Primorsky  Krai, Republic of  Khakassia, Kemerovo Region, Oryol Region, Smolensk 

Region, Orenburg Region, Chuvash Republic, Vladimir Region, Bryansk Region, Kostroma Region, Pskov 

Region, Republic of  Buryatia, Republic of  North Ossetia 

Maximum 0.307 0.108 0.478  0.249  560380.2 

Minimum 0.111 0.021 0.320 0.195 178390.3 

Mean 0.216 0.056 0.400 0.224 327580.3 

Group 4(number of elements – 23): Ivanovo Region, Republic of  Karelia, Republic of Adygea, Republic 

of  Kalmykia, Astrakhan Region, Republic of Dagestan, Republic of Ingushetia, Kabardino-Balkarian 

Republic, Karachaevo-Cherkess Republic, Chechen Republic, Stavropol Territory, Republic of  Mari El, 

Republic of  Mordovia, Kirov Region, Penzenskaya Region, the Kurgan region, the Republic of Altai, the 

Republic of  Tyva, the Altai Territory, the Zabaikalsky Territory, the Jewish Autonomous Republic, the 

Republic of Crimea, the city of Sevastopol 

Maximum 0.210 0.053 0.466 0.201 371452.0 

Minimum 0.027 0.003 0.128 0.088 106756.6 

Mean 0.136 0.025 0.343 0.168 211402.8 

Group 5(number of elements – 19): Yamalo-Nenets Autonomous District, Magadan Region, Chukotsky 

Autonomous District, Nenets Autonomous Okrug, Sakhalin  Region, Khanty-Mansi Autonomous District, 

Khabarovsk region, Komi Republic, Sakha Republic (Yakutia), Kamchatka Territory, Sverdlovsk Region, 

Tyumen Region, Volgograd Region, Arkhangelsk Region, Krasnoyarsk Region, Irkutsk Region, Tomsk 

Region, Amur Region, Yaroslavl Region 

Maximum 0.431 0.429 0.610 0.411 5821559.8 

Minimum 0.169 0.063 0.374 0.238 292567.7 

Mean 0.258 0.143 0.488 0.296 1152625.7 
 

Source: Author 
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The results of the cluster analysis have confirmed that Russian regions are highly differentiated. The 

leader in infrastructural development is Moscow, which comprises cluster 2. The integral indicator is 

the highest - 0.595. At the same time, Moscow shows the highest volume of GRP per capita, which 

adds evidence that regions with more developed infrastructure are more economically advanced. 

Cluster 1 shows also quite high indicators, which comprises regions, located closer to Moscow. Other 

clusters show quite low values of indicators. The main problem that can be derived is that the majority 

of Russian regions has very low levels of infrastructural development and lower values of GRP. 

Considering the result, the government should provide more aid to regions from cluster 3, 4 and 5. 

The results of the econometric analysis give a possibility to reveal the most significant infrastructural 

factors that should be improved in order to achieve a higher level of economic development. The 

results are presented in Table 4. 

Table 4: The results of econometric estimation 
 

Dependent variable: GRP per capita (in RUR) OLS FE RE 

Railway density of territory (km per 10000 sq.m. of territory) 0.0241*** 0.327** 0.0154*** 

Density of highways with a hard surface (km per 1000 sq.km 

of territory) 

0.01057 0.0952*** 0.0489*** 

Volume of innovative goods, works, services (share of GRP) 0.723*** 0.759*** 0.801*** 

Deposits of legal entities and individuals in credit institutions 

per capita (share of GRP) 

0.567*** -0.136 0.0621 

Investment per capita (RUR) 0.835*** 0.713*** 0.746*** 

Direct foreign investment in US dollars per capita 55.198*** 49.93*** 46.512*** 

Number of educational institutions of higher and secondary 

education per capita 

24.65*** 45.223*** 30.56*** 

Turnover of public catering per capita 0.0813* -0.264*** -0.147 

The number of hospital beds per 10,000 people 0.035 0.041 0.0072 

Wald Test/F-test 2489.392*** 3742.12*** 24397.52*** 

Breush-Pagan test 1479.24*** 

Hausman test 187.59*** 

Levels of significance: *** p < 0,01, ** p < 0,05, * p < 0,10 

Source: Author 

According to results of the econometric analysis, the regression is significant as a whole, which the 

Wald Test confirms. There were also two additional tests provided: the Breush-Pagan test and the 

Hausman test, that show which estimation method best fits the model. The Breush-Pagan test 

compares an ordinary least squares method with a random-effects one. As the result shows, the RE-

method fits better for the model, then OLS. The Hausman test compares the FE-method with the RE-

method. According to the result of the Hausman test, the random-effects method is more preferable. 

The most significant factors that affect GRP per capita are industrial factors (all of them are significant 

at 1% significance level), especially volumes of innovative goods, works and services. The 

improvement of the factor by 1 unit would lead to an increase of GRP per capita by 0.801 units. From 

financial factors the most significant one is foreign direct investment. An increase of FDI by 1 unit 

will increase the GRP per capita by 46.512 units on average. Deposits of legal entities and individuals 

into credit institutions per capita appeared to be insignificant. 

Social factors show less significance except the number of educational institutions of higher and 

secondary education per capita. This factor is significant at the 1% level and increase of educational 

institutions by 1 unit will lead to an increase of GRP per capita by 30.56 units. 

Conclusion 

The research provides two types of analysis: cluster analysis and econometric estimation. The result of 

the cluster analysis revealed 5 groups of Russian regions which are highly differentiated by all 

indicators. The leaders among the regions in infrastructure development are cluster 1 (Moscow) and 

cluster 2 (St. Petersburg, Moscow Region, Leningrad  Region, Republic  of Tatarstan, Kaliningrad  

Region, Rostov Region, Krasnodar Territory, Samara Region). The result show that the largest cities 

(federal ones) and areas located close to them have better infrastructure development and higher 

volumes of GRP per capita. In order to provide sustainable economic development of Russian regions, 
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more attention and government aid has to be paid to regions with less developed infrastructure (more 

than 50% of all Russian regions). 

The results of the econometric estimation derived the specific factors that can be more significant to 

increase economic development of regions. Therefore, the provision of innovative goods, works and 

services will lead to economic improvement faster, as well as foreign direct investment and number of 

educational institutions. These are the main infrastructural determinants that are recommended to be 

improved in the regions from cluster 3, 4 and 5. Construction of railways and highways will also 

provide a rapid improvement of economic development in regions due to decreases in transaction costs 

and enhancement of interregional communication. The results of the tests have shown that the model 

is relevant, and estimation is robust. Therefore, the results of the research can be implemented by state 

and regional government to provide sustainable economic development in Russia.  
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THE IMPACT OF INSTITUTIONAL FACTORS ON FOREIGN DIRECT 
INVESTMENT INFLOWS: CROSS-COUNTRY ANALYSIS 

Rogneda Groznykh1, Igor Drapkin2, Oleg Mariev3,4

 

Abstract: This research paper is devoted to analysis of various institutional factors as determinants of foreign direct 

investment (further – FDI) inflows to different countries. The objective of the research is to estimate the effect of institutions 

on FDI inflows. The analysis is provided on a database of cross-country FDI inflows on 72 countries FDI-importers and 112 

countries FDI-exporters in the period from 2001 to 2016. It is supposed in the paper that the impact of institutional factors 

might be different for the groups of developed and developing countries; since developed economies have higher institutional 

indicators, they tend to attract larger amounts of foreign direct investment compared to developing economies, where 

institutional development is at the lower level. The estimation is based on the gravity approach, which considers the positive 

effects of countries’ GDP and the negative effect of the distance between them. The main method used for the econometric 

estimation is the Pseudo Poisson Maximum Likelihood (PPML) regression, which is considered to be one of the adequate 

methods for estimating such data. During the research the problems of zero-observations and correlation between institutional 

indicators are solved. The results have shown that higher quality of institutions tends to attract more foreign direct investment 

to a country. Thus, institutions in developed countries have positive and significant impact on FDI attraction. At the same 

time, the analysis of developing countries has shown that some institutions have less significant influence on the FDI inflows. 

Based on the results of the research, possible recommendations for government policy on institutional improvement can be 

suggested.  

JEL Classification Numbers: F21, DOI: 10.12955/cbup.v7.1348 

Keywords: foreign direct investment, institutional environment, gravity model, Pseudo Poisson Maximum Likelihood 

method, political stability, corruption 

 

Introduction 

Currently, foreign direct investment (FDI) is becoming more significant by being one of the factors of 

sustainable, qualitative and balanced development of the country through technological modernization 

and development, improvement of management, provision of workplaces etc. The institutional 

environment is one of the key factors that influence FDI attraction. In the current political situation 

investors tend to search countries with more developed institutions, which can guarantee the 

reservation of their rights and security of their assets. That means that countries with more developed 

institutions attract larger volumes of foreign direct investment. Thus, the problem of identifying 

institutional factors, which influence foreign direct investment inflows, is of great importance, 

especially for developing economies, where institutional development is considered to be at the lower 

level. Besides, the analysis of institutional factors, that have greater impact on the volumes of FDI 

might provide a possibility to work out recommendations for institutional government policy 

improvement.  

Therefore, the main goal of the paper is to reveal and estimate the effect of various institutional factors 

on volumes of FDI inflows. Additionally, we estimate this effect separately for developed and 

developing countries in order to compare the significance of institutional factors on FDI inflows and 

define, which economies are more successful in FDI attraction. For the purpose, six different 

institutional indicators are used in the econometric estimation. The indexes are estimated by PRS-

Group (Political Risk Services Group). An econometric model is constructed based on the gravity 

approach. The dependent variable is bilateral FDI inflows. An econometric estimation is conducted 

using the Pseudo Poisson Maximum Likelihood method. The analysis is provided for all countries and 

separately for developed and developing economies. 

Literature Review 

The influence of institutions on the foreign direct investment inflows is actively discussed by 

researchers. However, the main works have appeared only in the second half of the twentieth century. 
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Most of them have been devoted to the estimation of the political instability and corruption level 

impact on FDI inflows. Later research includes a broader variety of institutional factors.  

How to measure institutions 

The main problem, that researchers usually meet, is that institutions are qualitative indicators that do 

not have any generally accepted measure. Thus, institutions can be indicated as quantitative indicators 

such as number of revolutions, number of crimes, amount of reforms, liberalization etc. (Bevan et al., 

2004). The main disadvantage of such measurement is the lack of statistics among the countries. Thus, 

proxy-variables of institutions were introduced by the researchers. For example, Knack and Keefer in 

their study of institutional impact on results of economic activity use indexes estimated by rating 

agencies and conclude that proxy-variables are more representative compared to quantitative ones. 

According to the authors, such indicators as the number of revolutions or assassinations are not 

considered to be very indicative, because in some countries there could be no revolutions or attacks in 

the researched period. As a result of the research the authors conclude that all institutional indicators 

positively affect both FDI and economic growth (Knack and Keefer, 1995).  

In addition, aggregate indexes can be used as institution measurements: for example, the index of 

economic freedom (Tintin, 2013), or the International Country Risk Guide (ICRG) index (Ali et al., 

2010). However, such indexes give the possibility to estimate only aggregate impact of institutions. 

However, according to methodology of ICRG rating estimation, the rating comprises 22 political, 

financial and economic variables (The PRS Group, 2018). These subcomponents can be extracted and 

used to estimate effects of different institutional indicators on FDI inflows (Kolstad and Tondel, 

2002). 

Empirical analysis of institutions and their impact on FDI 

One of the main works on the topic of interrelation of FDI and institutions was provided by Brunetti 

and Weder (1998). According to their research, instability or ambiguousness of institutional structure 

is a negative factor that lowers the amount of foreign direct investment inflows (Brunetti and Weder, 

1998). The analysis is provided based on the data for 60 countries from 1974 to 1989. The authors 

estimate the influence of institutional factors on investment ratings of developing countries. For this 

purpose, they divide factors into four different groups: 

 Indicators of government instability: amount of revolutions, military coups, political 

demonstrations and probability of power change; 

 Indicators of political violence: amount of assassinations, strikes, military attacks and deaths 

in political conflicts; 

 Instability of institutional environment: black market profit deviation, inflation and 

Constitutional reforms; 

 Indicators of instability increase: insecurity of the legislation system, bureaucracy quality, 

corruption and rule of law.  

The results have proved that the tested indicators negatively affect FDI inflows. However, they also 

conclude that further improvement of institutions tends to increase the amount of FDI inflows.  

Another study on the problem of the impact of institutional development on foreign direct investment 

inflows was provided by Kolstadt and Tondel (Kolstadt and Tondel, 2002). First, they define the main 

macroeconomic factors that influence FDI inflows, such as market size, economic growth rates, 

openness, infrastructure, macroeconomic stability, exchange rate, distance between country-importer 

of FDI and country-exporter. The authors analyze data on 61 countries from 1989 to 2000. For the 

institutional indicators the authors use subcomponents of ICRG index provided by the PRS Group. 

The authors also mention that all institutional factors are highly correlated with each other. In order to 

avoid this multicollinearity, they first run regressions with control variables and one institutional 

factor. Afterwards, they divide all factors into three groups and add into the regression one factor from 

each group. In the result, the authors conclude that political stability, lower amount of internal and 

ethnic conflicts have significant positive impact on FDI inflows. At the same time the level of 

corruption have significant negative impacts on FDI inflows. Other variables appeared to be 

insignificant (Kolstadt and Tondel, 2002). 

With increasing interest towards the institutional effect on foreign direct investment, more works have 

appeared during the last decade. For example, in 2005, the Hamburg Institute of International 
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Economics has provided research on political risk and institution and their impact on foreign direct 

investment. The research is also based on the indicators provided by the PRS Group, because they 

reflect all the political and social institutions. Additionally, authors include macroeconomic control 

variables. In conclusion authors point out that investment profile, internal and external conflicts, ethnic 

tensions and democratic accountability are the main factors that have significant and positive impact 

on the FDI attraction in a host economy (Busse and Hefker, 2005). Another study on the same period 

was conducted by CEPII (Center for research and expertise on the world economy). The aim of the 

authors was to define the main determinants of foreign direct investment bilateral flows using a 

gravity approach. The authors analyzed data on 52 countries based on the Institutional Profiles 

database. The analysis showed that most of the institutional determinants have significant and positive 

impact on FDI inflows except capital concentration and rule of law (Benassy-Quere et al., 2007). 

Daude and Stein in their research used six aggregate indicators that are subcomponents of the ICRG 

index (Daude and Stein, 2007): Voice and Accountability, Political Stability and Lack of Violence, 

Government Effectiveness, Regulatory Quality, Rule of Law, and Control of Corruption. The authors 

conclude that all institutions have positive significant impact on FDI except Voice and Accountability. 

Nowadays the aspect of institutional factors and the effect on inward foreign direct investment is of 

great interest, especially for developing economies. For example, Peres et al. (2018) consider in their 

study how institutional quality affects foreign direct investment inflows to developed and developing 

countries. The research is based on data from 110 countries in the period from 2002 till 2012. The 

results of the research confirm the hypothesis that more developed countries are more successful in 

attracting FDI due to institutions with a higher quality. In addition, the most significant factors 

appeared to be "corruption" and "rule of law" (Peres et al., 2018). In the research on FDI attractiveness 

and institutional factors, N. Bailey confirms the theory that institutional factors, indicating political 

stability, democracy level, secure of rights promote foreign direct investment inflows, while 

corruption, military conflicts and cultural difference deter it (Bailey, 2018).  

Methodology 

The research presented in the current paper is based on the gravity approach, which first was 

implemented by Tinbergen (1962) for international trade flows. In 1997 Brainard (1997) applied the 

method to estimate foreign direct investment flows. The same gravity approach was also used by Silva 

and Tenreyro (Silva S., 2006) and in previous studies of the authors (Mariev, 2016). The basic model 

can be written as follows: 

𝐹𝐷𝐼𝑖𝑗𝑡 =
𝐺𝐷𝑃𝑖𝐺𝐷𝑃𝑗

𝐷𝑖𝑠𝑡𝑖𝑗
 

where 𝐹𝐷𝐼𝑖𝑗𝑡 is foreign direct investment flow from country i to country j in the time t, 𝐺𝐷𝑃𝑖 and 𝐺𝐷𝑃𝑗 

indicate the size of the economies and 𝐷𝑖𝑠𝑡𝑖𝑗 is distance between the countries. 

The model is considered to give precise results of the estimations. The main assumptions of the 

gravity model is that the size of the market in a host-country and a home-country of FDI positively 

affects the amount of bilateral foreign direct investment flows, while the distance between two 

countries has negative impact on bilateral FDI flows. 

The main econometric method used for the estimation is Pseudo Poisson Maximum Likelihood 

method, which considers a non-linear form of the gravity model: 

𝑦𝑖 = exp(𝑥𝑖𝛽) + 𝜀𝑖, 

which was first proposed by Silva and Tenreyro for gravity model estimation (Silva S., 2006). This 

method solves all the main problems appearing during gravity model estimation, such as 

heteroscedasticity and biasness. The PPML method provides unbiased and consistent estimation, for 

what is considered to be the most optimal and relevant. The only disadvantage of the method is that it 

considers only positive values of a dependent variable that reduces the amount of observations in the 

regression. Therefore, we generate a new variable FDI+1 by adding 1 to all values. That gives a 

possibility to consider more observations by econometric analysis and does not distort the estimations, 

because 1 is a very small value.  

Data 

The research was conducted based on the dataset on yearly bilateral foreign direct investment flows on 

72 countries-recipients of FDI and 112 countries-exporters of FDI from 2001 to 2016. The source for 

(2) 

(1) 
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FDI data is the database of Coordinated Direct Investment Survey provided by the International 

Monetary Fund. As the sources of data, the databases of the World Bank and the PRS-Group were 

used. The CEPII data set was used for distance (Mayer and Zignago, 2011). According to estimations 

of Mayer and Zignago, this variable considers distance between capitals of country pairs in kilometers. 

The initial specification of the model is the following:  

FDIijt =  exp (β
1

lngdpIMPit + β
2

 lngdpEXPit +  β
3

lndistij +  β
4

Opennessit 

+β
5

lnremoteIMPit + β
6

lnremoteEXPit +  β
7

Infit + β
8

Instit) + εij 

The dependent variable is foreign direct investment inflow from country j to country i in the period t. 

Since our research is based on the gravity approach, three gravity variables were included: lngdpIMPit 

is logarithm of gross domestic product (GDP) of country-importer of FDI, lngdpEXPit is logarithm of 

GDP of country-exporter of FDI and lndistit is distance between FDI-importer and FDI-exporter. As 

control variables we add Opennessit, which indicates amount of trade as percent of GDP, inflation 

(Infit), remoteness of FDI-importer from all other exporters – lnremoteIMPit and remoteness of FDI-

exporter from all other importers (lnremoteEXPit). As Instit a vector of institutional variables is 

indicated. 

It is considered, that remoteness of exporter and importer affects bilateral FDI flows (Mariev O., 

2016). These two factors are calculated based on the World Bank database and CEPII data (Mayer, 

2011)5. 

As it is mentioned above, six indexes for institutions estimated by the PRS-Group are used in our 

research. The "Violence and Accountability" (VA) index indicates implementation military in politics 

and democratic accountability. "Political Stability and Absence of Violence" (PV) indicates 

government stability, amount of internal and external conflicts and ethnic tensions. "Government 

Effectiveness" (GE) is for bureaucratic quality, "Regulatory Quality" (RQ) indicates the quality of 

external policy including activity of foreign investors. And the last two indexes are "Rule of Law" 

(RL) and "Control of Corruption" (CC), which indicate the quality of the legislation system in the 

country. All of the indexes take the value from 0 to 1, where "0" indicates low institution quality and 

"1" indicates high institution quality.  

The main hypothesis of the research is that institutional factors have positive and significant impact on 

bilateral FDI flows. 

As it is discussed in previous research, it must be considered that institutional indicators are highly 

correlated with each other. According to the correlation matrix (see Annex, Table 1) this presumption 

is confirmed. Thus, there is no point in including all the institutional indicators into one regression that 

is why at first we include institutions one by one. From the other point of view, in using such a method 

there is the possibility to miss an aggregate effect for the institutions. For this purpose we join the 

institutions by pairs into three new indicators: "Political Stability", which includes the two first 

indexes, "Government regulation" to which we add regulatory quality and "Legislation System" that 

includes the two last indexes and includes them one by one into our regression.  

Our second hypothesis is that institutions have different impacts for developed and developing 

countries. It is considered that in developed economies institutions are highly developed and investors 

take into consideration other factors. However, in developing economies investors are aware of lower 

institutional development and less security of their rights. Thus, for developing economies institutional 

factors have to be more significant. For that purpose we divide our database into two groups of FDI-

importers: developed and developing and put 36 countries into each group. Then we apply the similar 

mechanism: PPML regression on FDI and FDI+1.  

Results and Discussion 

As it is mentioned above, first we run a PPML regression for all countries. The number of 

observations in such case is only 29890 compared to 129024 in the whole database. This arises 

because of the existence of negative and zero values of dependent variable FDI and the main 

disadvantage of PPML method since it accounts only for positive values. The loss of more than half of 

observations leads to distortion of the results and estimation bias. Therefore we generate a new 

                                                           
5 for additional information see Mariev, 2016. 

(3) 
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variable FDI+1, which solves the problem of zero observations. Thus, the amount of observations in 

regression for FDI+1 account to 112113, which is 87% of the dataset.  

The results of these two regressions confirm the assumptions of the gravity model: the GDP of the 

host economy and the GDP of the home economy of the FDI in most cases have significant positive 

impact on bilateral FDI flows. Distance between the countries negatively affects foreign direct 

investment inflows. By adding institutional variables the results show that all institutions have positive 

impact on the foreign direct investment, which confirms our general hypothesis. However, in the 

regression for FDI regulatory quality and government regulation were not significant. In the regression 

for FDI+1 all institutions have positive impact at the 1% significance level, except regulatory quality, 

which is significant at the 5% significance level. 

Our next step is to provide the analysis for two groups of FDI importers. For this purpose we divide 

the countries by level of development according to UNCTAD classification (UNCTAD, 2018). As a 

result, we get a group of developed economies (36 countries-importers of FDI) and a group of 

developing including transition economies (36 countries). Both cases have 64512 observations, but 

taking into consideration the problem of zero and negative observations, by applying PPML regression 

for dependent variable FDI, only 16979 observations are left (only 26% of the dataset). Thus, it has to 

be considered that such analysis distorts the results of estimation. Still the analysis approves gravity 

assumptions. It has to be mentioned, that adding of all institutional factors into a common regression 

would lead to multicollinearity and estimation bias. Therefore, we include each indicator one-by one. 

The results are provided in Table 1. Column (1) shows the results for the regression with an 

institutional factor Voice and Accountability, column (2) provides the results for Political Stability and 

Absence of Violence and so on. Columns (1)-(6) show results for pure PRS indexes. Still, by 

introducing only one indicator into the regression, a common effect could be lost. Therefore, we 

generate 3 new indexes from the existing 6 by finding the mean value. So, "Political Stability" 

considers Voice and Accountability and Political Stability and Absence of Violence, "Government 

Regulation" considers Government effectiveness and Regulatory Quality. The indicator "Legislation 

System" consists of the Rule of Law and Control of Corruption. The results are presented in columns 

(7)-(9). 

As it is shown in Table 1, institutions have positive impacts on foreign direct investment inflows to 

developed economies, but we did not get any result for "Voice and accountability". This resulted 

because most of the developed economies a have value of "1" for this indicator. Political stability and 

absence of violence is significant only at the 5% significance level. Corruption and legislation system 

appeared to be insignificant, while other variables were significant at the 1% level. After generating 

the FDI+1 variable, the estimation result of institutions have changed, first of all due to an increase in 

the observation amount, which was accounted to 53181.  

According to the estimation results, all institutional indicators except Political stability and absence of 

violence have positive and significant impact on the foreign direct investment inflows.  It can be 

explained that countries with higher institutional development increase the amount of FDI inflows. 

However, the significance of the estimations tends to reject a hypothesis that institutions in developed 

countries are less important.  

The similar analysis was provided for developing economies. Analysis of dependent variable FDI 

showed that political stability and absence of violence and voice and accountability are not significant. 

Government effectiveness is significant at the 10% significance level. Other institutional indicators 

were not significant. Considering the problem of PPML regression accounting for positive values, we 

ran the regression for the FDI+1 dependent variable. The results reject our second hypothesis that 

institutions in developing countries are more significant than in developed ones. According to the 

estimation results, only Rule of Law and Political stability and Legislation system are significant at the 

10% level. Government effectiveness, Regulatory quality and Government Regulation are significant 

at the 5% significance level. Other institutional variables appeared to be insignificant. This can be 

explained by the low development of institutions in developing economies, which allows proposing 

that other factors can be more applicable to explain foreign direct investment flows. However, all 

institutional variables have positive effect of institutions on foreign direct investment inflows, so 

improvement of institutional environment in developing countries could attract more FDI. The results 

are provided in Table 2. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

109 

Table 1: Regression results for developed countries for dependent variable FDI+1 
 PPML (FDI+1) 

FDI (1) (2) (3) (4) (5) (6) (7) (8) (9) 

GDP of country-

importer of FDI 
3.88*** 2.295*** 2.631*** 2.471*** 3.534***    36.348*** 2.371*** 2.449*** 80.186*** 

GDP of country-
exporter of FDI 

0.417*** 0.344*** 0.453*** 0.324*** 0.427*** 0.346** 0.407*** 0.393*** 2.171*** 

Remoteness of 

importer 
3.959*** 10.349*** 8.983*** 16.382*** 3.617*** 74.986*** 0.548 9.149*** 33.788*** 

Remoteness of 

exporter 
-23.288*** -20.465*** 

-

20.347*** 
-22.99*** -22.881*** 

-

104.942*** 

-

20.571*** 

-

19.258*** 

-

370.747*** 

Openness 0.001 0.012*** 0.007*** 0.015*** -0.003* 0.012** -0.006*** 0.007*** -0.017** 

Distance -0.373 -0.099 -0.503** -0.081 -0.404** -0.35 -0.327** -0.287*** -1.47** 

Inflation -1.211*** -0.525*** -0.718*** -0.608*** -1.15*** -17.201*** -0.753*** -0.606*** -37.243*** 

Voice and 

Accountability 
256.006*** - - - - - - - - 

Political Stability 

and Absence of 

Violence 

- 0.117 - - - - - - - 

Government 

Effectiveness 
- - 94.113*** - - - - - - 

Regulatory Quality - - - 7.071*** - - - - - 

Rule of Law - - - - 143.189*** - - - - 

Control of 

Corruption 
- - - - - 288.442*** - - - 

Political Stability - - - - - - 20.034*** - - 

Government 

regulation 
- - - - - - - 7.278*** - 

Legislation System - - - - - - - - 1264.74*** 

Constant 20.486 317.265 216.046 400.19 88.702 1744.78 207.078 292.107 2661.248 

Number of 

observations 
53181 53181 53181 53181 53181 53181 53181 53181 53181 

Note: *** indicates 1% significance level, ** 5% significance level, * 10% significance level 

Source: Author 

 

Table 2: Regression results for developing countries for dependent variable FDI+1 
 PPML (FDI+1) 

FDI (1) (2) (3) (4) (5) (6) (7) (8) (9) 

GDP of country-importer of FDI 0.905*** 0.91*** 0.915*** 0.906*** 0.914*** 0.914*** 0.893*** 0.909*** 0.916*** 

GDP of country-exporter of FDI 0.314*** 0.312*** 0.315*** 0.315*** 0.314*** 0.315*** 0.314*** 0.314*** 0.314*** 

Remoteness of importer 1.691*** 1.829*** 1.753*** 1.651*** 1.49*** 1.752*** 1.822*** 1.721*** 1.644*** 

Remoteness of exporter 0.38* 0.367* 0.38* 0.379* 0.374* 0.377* 0.374* 0.378* 0.373* 

Openness 0.006*** 0.007*** 0.006*** 0.006*** 0.007*** 0.007*** 0.006*** 0.007*** 0.007*** 

Distance -

0.273*** 

-

0.274*** 

-

0.274*** 

-

0.273*** 

-

0.277*** 

-

0.274*** 

-

0.272*** 

-

0.274*** 

-

0.276*** 

Inflation -

0.050*** 

-

0.064*** 

-

0.054*** 

-

0.053*** 
-0.06*** 

-

0.052*** 
-0.51*** 

-

0.054*** 

-

0.057*** 

Voice and Accountability 0.184 - - - - - - - - 

Political Stability and Absence of 

Violence 
- 1.421 - - - - - - - 

Government Effectiveness - - 0.277** - - - - - - 

Regulatory Quality - - - -0.218** - - - - - 

Rule of Law - - - - 0.596* - - - - 

Control of Corruption - - - - - 0.394 - - - 

Political Stability - - - - - - 0.999* - - 

Government regulation - - - - - - - 0.378** - 

Legislation System - - - - - - - - 0. 763* 

Constant -26.892 -27.191 -27.555 -26.499 -24.839 -27.523 -27.343 -27.095 -26.28 

Number of observations 58932 58932 58932 58932 58932 58932 58932 58932 58932 

Note: *** indicates 1% significance level, ** 5% significance level, * 10% significance level 

Source: Author 

Conclusion 

The results obtained during the research confirm that various institutional determinants have a positive 

impact on foreign direct investment inflows. However, the significance of this impact is considered to 

be different for developed and developing economies. According to the provided research institutions, 

developing economies have positive but less significant impact than developed economies. Therefore, 

it can be concluded that development of institutions can further increase the amount of foreign direct 

investment inflows. The assumptions of the gravity approach considered in the paper were approved. 

The size of the economies has a positive impact on foreign direct investment attraction and distance 

between them negatively affects the FDI inflows. In addition, such indicators such as openness, 
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remoteness and distance appeared to have more significant impact on FDI inflows for developing 

economies. Still by using the PPML method there are a number of observations omitted because of the 

negative FDI values, thus there is a direction for further research on the topic.  
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Abstract: The current development in production is directed towards a system called socio-cyber-physical, where humans, 

machine facilities, materials, technologies and the environment work together. Processes in companies are enrolling in a 

platform called Industry 4.0. Production is more similar to a living organism where the planned dynamic in the field of logistic 

and production elements of the system are exchange by emergent dynamically moving fully adaptable autonomous agents. 

Agents are plant facilities that have software implemented with decisions rules and are not control by human. These autonomous 

agents communicate and interact with each other in a protocol. In the factories of the future, presence of humans is also 

predicted and therefore the humanization of communication and interaction between human and agents of system must be 

considered. The human becomes a living agent who will communicate with others and collaborate to achieve goals. In 

individual workplaces, agents will serve and support humans in service, production, inspection, supply etc. but also a human 

will do that for agents. Although production will behave Emergent it is necessary that the activity of agents support the activities 

of humans in the workplace and that is not possible without communication. In this point there is a need for mastering the 

communication between the human and the agent and this can be done through Chatbot systems. This paper is aimed at 

designing a potential coordination system between humans and agents in factories of the future by using Chatbot systems. 

JEL Classification Numbers: L60, DOI: 10.12955/cbup.v7.1349 

Keywords: communication human agents, Chatbot systems, factory of the future, human agent cooperation

 

Introduction 

In the current market-based world of competition, adaptability is one of the key elements of success. 

The current production concepts appear in a point where production is not able to react well to market 

turbulence, and if so, on a limited scale. New production concepts are aimed to provide solutions that 

will help to respond to rapid changes from the environment. Adaptive production systems represent a 

new generation of systems capable of rapid response. At present there are many of these systems in the 

development phase: reconfigurable production systems, island of competence, Multi-Agent Systems 

(MAS), etc. All these new concepts are calculated with the active use of agents as the main design 

element. When considering agents, there is a certain form of autonomy in decision-making and self-

behaviour. Such production system can be labelled as a Holonic Manufacturing System (HMS). 

According to Bubeník (2014), a HMS is a system where the normal centralized management is replaced 

by a decentralized agent. The holonic organization, also called holarchy, allows for the formation of 

complex systems that are highly effective. The agent can represent a robot, mobile robotic systems 

(MRS), Mobile automated Platforms (MAP), modular manufacturing equipment, conveyor, 

manufacturing buffer, buffer of tools, product, human, etc. The human remains as an important element 

in such systems. Other agents outside of the person have their own autonomy and create emergent 

behavior. Under the term, Emergence is understood the spontaneous formation of macroscopic 

properties and structures of complex systems, which is not easy to deduce from the properties of their 

components. Such properties and structures that arise from a number of relatively simple interactions 

are called emergent. In production, emergence occurs due to the interaction of autonomous agents that 

create complex systems. When a system is emergent, it is difficult or impossible to predict the future 

behaviour of such complex systems. A person who is a participant must have the information they need 

to work. This assumption according to Jánošiková (2018) is very important because Emergence bring 
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chaos to managing crisis tasks. Here, appears a question if the agents are adaptable to changes from the 

surroundings, can the same rules be implemented to human? Because if we create a living agent, they 

can then interact with others. According to Wooldring (1995) a flexible agent is capable of autonomy, 

reactivity, proactivity and socialization. A human is capable of the first three properties in the agent 

environment, but socialization with other agents must be managed. In this case, there is a need for 

standardization in this field of communication with other agents but also there is a need for humanization 

in the area of displaying information (Gašová, 2017). It is important that this communication is 

understood by both the human and other agents at the same time. It is also necessary to resolve the way 

how information is received and shared with other agents. A human as a member of the system will 

affect the threshold sensitivity of such a system. The threshold sensitivity is change by influences from 

the  external environment and is individual for each entity of system. A human as a member of an HMS 

will influence its behaviour in a significant way. Therefore, the integration of humans and other agents 

within the HMS must be ensured in the development of systems. Similar questions and inspirations for 

managing communication between agents and humans come from the automobile industry. Many new 

autonomous cars are independent and communication between the human and the car comes from 

sensors and voice commands or a touch display (Otto, 2018).  The aim of presented article is the 

description of a possible communication between a human and a agent through Chatbot systems in HMS 

of the future to ensure cooperation in an emergent environment. 

Multi-Agent Systems 

The internal dynamics and emergence in the complex system are created by agents and by their 

interaction. For the management of complex manufacturing systems, it is therefore advantageous to use 

a Multi-Agent System. Manufacturing is nowadays more understood as a complex system on which 

a holonic concept can be applied, and that is why research in the field of HMS has begun. Some authors 

(Christensen, 2003) refer to such systems as Agent Based Manufacturing (ABM). 

Holonic Concept 

The holonic system can be seen as a system consisting of subsystems, but at the same time the system 

is part of a larger whole (system). A set of holons with their characteristics creates a holonic organization 

called holarchy, which is characterized by the tracking of common goals. According to Mičieta (2018), 

a holarchy allows the creation of structures and the representation of behaviour in complex systems, 

often referred to as social systems. 

System autonomy guarantees the holonic stability and ability to efficiently resolve system turbulence. 

The holonic production systems according to Giret (2008) have several of the following characteristics: 

 Autonomy – Each of the holon must be able to generate management (monitoring) actions and 

implement measures to ensure systemic stability through their own plans (strategies). 

 Co-operation – The holon must communicate with each other, implement acceptable plans and 

transfer actions. 

 Openness – The system must be able to adapt the integrations of new holons, the procurement 

of existing holons and the modifications of the ability of current holons. 

 Reconfigurability – The ability of a holon to quickly and cost effectively change its 

functionality. 

The HMS architecture, using Multi-Agent Systems, was designed by Bussmann (1998). A holon is 

basically a set of tasks that can be within different organizational units generated by agent interactions. 

The elemental particle of the holonic system is represented by an intelligent agent. Intelligent agents are 

independent and autonomous systems that carry out their nested functions. They can represent hardware 

and software systems. They can educate each other and work in real time at the same time. The agent 

consists of three main components: perception, recognition and action. The purpose of perception is to 

receive data inputs through sensors and provide them to the recognition module. This process can be 

based on filtering and priority rules (the importance of the task). 

Recognition is based on the processing of inset information and decision-making rules. This process 

may require different methods of intelligent systems, such as the implementation of appropriate learning. 

The recognition mechanism must also be able to settle with unexpected situations and adapt to new 

situations as quickly as possible within its competence. Due to this fact, the agent must have a very 

dynamic and flexible structure. 
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Through action are realized commands (recognition), such as walking of the robot or stopping it 

automatically when identifying the spatial barrier. During the agent action, the signals of the 

environment can be changed when new information is obtained. This may be immediately perceived by 

another agent who registers the situation, evaluates and subsequently implements the relevant actions 

(Pedan et al., 2017). 

Figure 1: Detailed intelligent agent model 

 

Source: Pedan et al. (2017) 

Adapting Communication of Autonomous Agents to Humans 

In the past, production systems were managed in a centralized method. Current and future  production 

systems are  complicated and with the increase of interaction has become more complex. However, even 

with the complexity of the systems, we have been able to estimate the future behaviour of the system 

and its elements. This means that communication in production was personal and the language of the 

communication and tools were known. If the worker needed a change in the behaviour of a system he 

consulted with the worker from a superior element, after the approval process change was implemented. 

Such a change could be a change in the supply route, change of workplace layout, machine settings, and 

so on. Such approach was granted through a centralized management system. The benefits of such 

system were that the worker, on demand for information , knew when the material came, how high it’s 

stock was, what was his role and how the individual parts of the production process were moving in the 

space (Mleczko, 2014). The reason why there is a higher demand for new production concepts is in 

particular the low efficiency of such activities, failure of the information chain, local troubleshooting, 

non-data processing, inability to find context in data, etc. In this control of production, human 

interactions in the local or world language were mostly used. Newly developed concepts that used agents 

that are characterized by autonomy in their decision-making and interaction with other agents and it is 

important to include the human factor in communication.. Communication that takes place between 

agents is in the form of a communication protocol that is almost unreadable for the dependent worker.  
Agents are behaving Emergence, a worker is not able to predict the future behavior of system elements 

(agents). If we want to ensure the interaction between agents and humans, it is necessary to find a 

suitable way of communicating between them.  At present, different Chatbot systems are used to 

communicate between humans and machines. These allow, based on simple demand, entering 

information into the system and retrieving information from the system, Figure 2. 
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Figure 2: Communication scheme via Chatbot system 

 
Source: Gregor, Gregor (2015) 

There are now many solutions to ensure translation of demand on request. Some examples which are 

applicable in the industrial environment are:  

 NADiA – Network Neural virtual agent for human and Machine communication (Neurally 

Animated Dialog agent), according to Wu et al. (2018) it is a conversational agent that relies on 

a neural network that can understand, recognize, and generate verbal phrases. It allows verbal 

input of the user as well as capturing human facial expressions and responding to them through 

a meaningful way. Its advantage is that it needs only limited computing power. This enables it 

to be deployed in small-size phones and devices, as well as in robotic systems. It can create 

a machine communication protocol from human verbal input and, after answering, translate this 

machine protocol into a person-intelligible language.  

 KNADIA – KNowledge assisted DIAlogue Systems, according to Singh et al. (2018) is a system 

of assisted dialogue using deep learning that allows hundreds of demands per day. It allows 

enterprise employees to obtain information or knowledge stored in a database. These can be 

released based on demand. It is currently being used by Tata Consultancy Services.  

 syra Bigdatachat – This is not a software as such, but the service offered by ThirdEye. It provides 

a BIGDATA mining design tailored for a company. It is a cloud-based service, which on 

demand can search for the necessary data and also interpret demands (ThirdEye, 2019).  

For each Chatbot system it is important to have a normal language translated into the machine demand 

language; only so it will be guaranteed that the user not only receives the information but also shares it. 

In order to avoid incompatibility of the displaying and communication tools, the communications 

processes between the workers, agents and the agents themselves must be standardized. This will ensure 

that there is no longer any incompatibility between the individual manufacturers of the agent systems in 

the production itself. 

Interaction of Human and Autonomous Agents 

“Interaction” means how the worker enters and receives information from the Chatbot system. The 

chatbot system can be or not be placed in the communication hardware. A Chatbot system is only needed 

to communicate with the hardware. Under the term “hardware” are tools for human Chatbot software 

interaction. The user interface is an important element of communication. Information can be presented 

through:  

 Digital display – This interprets the information in visual form or sound form (static display, 

SMART watch etc.). 

 HMD – Glasses for augmented realities can display information on the protection glass field or 

directly on the eye retina.  

 Headphone Device – In this case, the information is not visualized but only given in audio form. 
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 In the future, there will be an important role in displaying information by holograms. Their 

research is, however, at a stage where their more extensive use in industry for the present is 

costly. Connection between humans and agents can be seen in the following Figure 3. 

Figure 3: Communication human – agent via Chatbot system 

 

Source: Authors 

Figure 4: Chatbot system as a part of MAS but also as data input for the Distributed control system  
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Source: Authors and Gregor, Haluška, Grznár (2018) 
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A person communicates with a Chatbot system through a hardware device that serves as a user interface 

to input and output information. The Chatbot behaves as an agent and communicates with other agents 

via IoT to fulfil its role, which is the demand for information in the system or its transaction to the 

system. The Chatbot can use the AI service as a cloud service for this role, it can search for correlate 

using Big Data and demand for other information (Özçekiç, 2017). Based on all data interference 

mechanisms, the information obtained is interpreted by the user through a hardware device. 

The architecture of Human-Agent Cooperation 

In holonic manufacturing systems, elements of manufacturing systems do tasks autonomy through 

cooperation/negotiation with other elements because they want to achieve common goals. These 

common goals can be common for the worker or for any non-living agent-based machine. Once the non-

living agent-based machine and worker have a common goal there is a need to transfer information 

between them. The primary use of the design architecture is to outline future connectivity between 

agents and humans. Intelligent monitoring and control system architecture is common for all non-living 

agents, but final behaviour of the agent depends on the tasks. The Chatbot system is also part of MAS 

and can obtain information through the architecture but the Chatbot system is also a data input for the 

Distributed control system controlled by a human Figure 4. With the Chatbot system, a human is 

connected through hardware. After an inquiry, a human obtains information which was mined based on 

the index after the chatbot system translates the speech to the keyword index. 

Conclusion 

Humans will play an important role in the Holonic Manufacturing Systems of the future. In emergent 

systems, a significant problem is to predict the behaviour of such complex systems. In factories of the 

future, most factories will be complex systems and will use agents. In such systems it is very difficult 

for humans to do task without information from system. Current manufacturing is from a point of view 

that communication a coordination is without problems because machines do not have self-control and 

are control by humans and behaviour in such systems is predictable. But new emergent manufacturing 

systems will work with agents. Human places do not replace fully robotic equipment, but the human 

will carry out activities that will cooperate with other elements of the system (agents) in order to achieve 

their common goal. Agents are kept emergent, which complicates the work of humans in such systems. 

It is necessary to find ways to fully implement a person into new manufacturing systems to be able 

communicate with the other agents in order to increase the effectiveness of the activities. Chatbot 

systems are shown as being suitable for dealing with communications between humans and various 

agents. They can be based on certain mechanisms and provide a clear presentation of information. At 

the same time, they allow a human to import information into a system that helps autonomous robots to 

make their own decision.  
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COMPARISON OF THE CONDITIONS OF TAXATION ON LABOR IN HUNGARY 
AND THE SLOVAK REPUBLIC 
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Abstract: Income taxes constitute an important source of revenue for public finances everywhere. Essentially, the incomes of 

natural and legal persons are taxed. The tax on income from dependent activity, i.e. tax on labor, is one of the most important 

sources of tax revenue. The amount of tax revenue depends on the activities of the natural person (employee) but also on the 

activities of the persons who are in the position of the employer. These persons in the position of employer can also be 

natural persons, but in the majority of cases, they are legal persons. The focus of the study is on incomes from labor in 

Hungary and in Slovakia from the perspective of regulation and economic conditions. The main objective of the study is to 

examine the legislation on the taxation of labor and study the tax wedges in the two selected states. The conducted research is 

based on secondary sources. The results are presented in part in the results and discussion section and also in conclusion of 

the study. Our results point out the fact that even neighboring countries can have several differences in taxation with regard 

to the studied tax. One reason for studying this fact is that a good number of people in the bordering regions might extend 

their activities into the territory of the other country as well. 

JEL Classification Numbers: H24, DOI: 10.12955/cbup.v7.1350 

Keywords: Tax System, Taxes on Labor, Tax Base, Tax Wedges

 

Introduction 

From a natural person's perspective, the income tax from dependent activities can be considered one of 

the most significant taxes. Each individual comes across taxation at some point in their life. In this 

paper, we focus on the taxation of the incomes of natural persons – employees. The majority of people 

are not well acquainted with the steps used to calculate the tax on labor; they simply accept the fact 

that it is inevitable to pay this tax and consider it their duty to do so.  

Slovakia and Hungary have different taxation systems with regard to incomes from dependent 

activities. The differences can be observed both in the way the tax base is calculated and in the 

applicable tax rates. As a first step, we examine the applicable law and compare the laws in force in 

the two selected states. This is followed by an analysis of secondary data. In this analysis, we will 

focus not only on Hungary and Slovakia, but also on other EU member states, like the Czech 

Republic, Poland, Germany and Portugal. 

Literature review 

Taxation is traditionally conceived of as the sector of the public law through which governments raise 

revenue needed for their justifiable distributive aims. The rules of tax law, in this view, control the 

manner in which governments raise revenue, while rules of transfer guide government spending (Paul 

et al., 2006). 

Bojňanský (2013) defines the concept of taxes from a legal and a financial and economic perspective. 

From a legal perspective, he considers taxes to be obligatory, non-refundable, non-equivalent and non-

specific payments that are made into the state budgets by means of predefined rules. The financial and 

economic definition of taxes emphasizes the relation between the taxpayer and the state budget. 

The aim of the individual income tax is to collect the individuals’ contributions to the public expenses 

and to guarantee tax revenue for the state and local government budgets (Sztanó and Kis, 2013). 

Bencsik (2011) regards the payment of taxes to be an obligation in exchange for which we do not get 

any direct compensation, but the state compensates us indirectly through spending the taxes on the 

basic needs of society. 

Under the individual income tax act, the legal requirement to pay taxes arises from the day of 

commencement of the activities yielding an income, or the day of commencement of the legal 

relationship from which an income arises (Sztanó and Kis, 2013; Bozsik et al., 2011). 

The requirement to pay a tax is levied on the taxpayer by the state or other public authority in 

accordance with the law whereby the amount or rate of the tax, its conditions and maturity date are 
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defined; taxes are widespread, non-returnable and non-profitable material contributions (Herich, 

2017). 

Tax is a revenue to the Government. The Government can generate revenue through various sources. 

These sources may be Direct or Indirect. Income tax is a direct tax to the treasury.  It is one of the 

most important sources of revenue to the Government. In a socialistic pattern of society, it is the duty 

of the Government to bring out various welfare and development programs and measures in order to 

match the requirements of the rich and the poor. For this purpose, the Government needs money. 

Money can be raised from various sources. Income tax is one such source through which the 

Government can mobilize funds (Hariharan, 2017). 

Data and methodology 

The main objective of our study is to analyze and compare the taxation of labor income in the territory 

of Slovakia and Hungary. In order to achieve our objective, we examined the legislation regarding the 

studied tax and then processed secondary data. In the process of compiling this study, we have 

processed domestic and foreign literature. We have also drawn from statistical publications of the 

European Union. We have presented the theory regarding the methodology of the taxation of labor in 

Hungary and also in Slovakia.  On an empirical level, we have evaluated the significance of the tax on 

labor from the perspective of the state budgets. We also paid attention to the revenue from tax on labor 

as a ratio of the GDP of the individual states and as a ratio of their total revenues. Last, but not least, 

we assessed the level of the tax burden on individuals with regard to incomes from dependent 

activities.  

Legal background of the tax on labor in Hungary and in Slovakia 

Under Slovakian law, all natural persons who had attained taxable income are subject to the individual 

income tax. The individual income tax is regulated in the territory of the Slovak Republic by Act No 

595/2003 on the Income Tax and the Amendment of Certain Acts as amended (Income Tax Code).  

Incomes from dependent activities are regulated by Section 5 of the Income Tax Code. The 

peculiarities of the taxation of incomes falling into this category manifest themselves mainly in the tax 

allowances and tax credits (sometimes referred to as tax bonuses) that can be claimed.  

The revenue of an individual from dependent activities arises from an existing legal relationship in 

which they figure as the employee. All revenues attained by the individual with relation to these 

activities or based on the legal relationship underlying these activities fall into this category. Incomes 

attained as wages and salaries, fees, bonuses, reimbursements, fuel savings specifically fall into this 

category. 

A tax allowance is a sum which can under no circumstances constitute part of the tax base. The 

amount of tax allowance is regulated by Section 11 of the Act. The Act provides for the following tax 

allowances: 

a) tax allowance pertaining to the taxpayer, 

b) tax allowance pertaining to the spouse, 

c) tax allowance for the promotion of voluntary contributions to old-age pension savings, 

d) tax allowance for recreation. 

The tax allowance pertaining to the taxpayer is the most significant of all the tax allowances. For this 

reason, we will focus our attention mostly on this item. This tax allowance is considered in the 

calculation of an individual’s monthly tax advances and in his annual tax clearing. A condition of 

claiming this tax allowance is that the taxpayer has not yet reached retirement age.  

The subsistence minimum applicable at the beginning of a given tax year is to be taken into account 

when calculating the amount of the tax allowance pertaining to the taxpayer. Further changes in the 

subsistence minimum are not considered during that tax year. The first step in the calculation of the 

amount of tax allowance an individual can claim involves establishing whether the revenue of said 

individual (already reduced by the above mentioned contributions the individual has paid): 

- is equal to or lower than 100 times the applicable subsistence minimum – in this case the 

taxpayer may claim a lump sum tax allowance in the amount corresponding to 19.2 times the 

applicable subsistence minimum, 
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- is higher than 100 times the applicable subsistence minimum – in this case the taxpayer may 

claim a tax allowance in a variable amount corresponding to the difference between 44.2 times 

the applicable subsistence minimum and one quarter of his tax base. 

The tax allowance for the promotion of voluntary contributions to old-age pension savings and the tax 

allowance for recreation are considered to be less significant tax incentives. In the tax years 2018 and 

2019, a tax allowance for the promotion of voluntary contributions to old-age pension savings can be 

claimed in the amount of EUR 180. The tax allowance for recreation is in the sum of EUR 50 

pertaining to the taxpayer and to his spouse and children. 

Another peculiarity of the individual income tax system in Slovakia is the tax bonus. In contrast to the 

tax allowances, it is deductible not from the tax base, but from the payable tax. There are two types of 

tax bonus: 

- tax bonus for maintained children, 

- tax bonus for mortgage interests. 

A tax bonus for maintained children can be claimed for each dependent child the individual is 

maintaining, either on an annual or a monthly basis. An important rule is that a tax bonus pertaining to 

any given child can only be claimed by one of the parents. To claim a tax bonus, the following 

conditions also need to be met: 

- the income of the taxpayer needs to be equal to not less than six times the minimum wage 

applicable in the given tax year, 

- the individual needs to be able to provide proof that he is indeed maintaining the child 

pertaining to whom he is claiming a tax bonus and they need to live in the same household.  

With regard to the tax bonus for maintained children, changes in the course of a tax year are frequent. 

If a change occurs, it is important to take it into account. This element is therefore different from the 

methodology how the subsistence minimum is taken into account, because, in that case, only the state 

of affairs applicable 1 January needs to be considered.  

Taxpayers are eligible to claim a tax bonus in its full amount in the month their child is born up until 

the month the child reaches the age of 25. Table 6 shows the applicable basic amounts of the tax bonus 

in 2018 and 2019. A new change is enacted as of 1 April 2019 which provides that a tax bonus in an 

amount of EUR 44.34 can be claimed for children under six years of age. 

Individuals can claim a tax bonus for mortgage interests for the first time in 2018. It can be claimed on 

an annual basis. It is focused on individuals between the age of 18 and 35 whose income does not 

exceed 1.3 times the average wage in the territory of Slovakia. The maximum amount of tax bonus for 

mortgage interests that can be claimed is equal to 50% of the interest paid by the individual but, 

cannot exceed an annual maximum amount of EUR 400. 

Section 15 of the Income Tax Code regulates the individual income tax rates. There is a progressive 

individual income tax rate structure in effect in the territory of the Slovak Republic. The progressivity 

is represented by the two tax rates (19% and 25%). The threshold between the two tax brackets is set 

at 176.8 times the subsistence minimum. If the tax base of the taxpayer exceeds this threshold, their 

taxes will be calculated using both tax rates. With regard to individual income tax, the Act also 

provides for two more tax rates at 7% and 35%, respectively. These tax rates can be applied to the 

incomes of Slovakian individuals attained abroad and incomes of foreign individuals attained in the 

territory of Slovakia in cases where there is no treaty regulating international taxation. 

The calculation of the tax base of individuals from labor income in the territory of the Slovak 

Republic: 

Total gross income 

- Contributions (deducted from the wage/salary) 

Partial tax base 

- Tax allowances 

Adjusted tax base 

x Tax rate (19%, 25%)  

= Calculated tax 

- Tax bonus 
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= Tax payable 

- Deducted tax advances, taxes 

= Tax to be paid 

Act CXVII of 1995 on the Individual Income Tax defines two main types of income in Hungary. In 

these two main types of income, further income divisions, groups and subgroups are defined: 

- the consolidated tax base (this includes incomes from independent activities, incomes from 

dependent activities and other incomes) 

- incomes which are to be declared and taxed separately (this includes the taxation of private 

entrepreneurs, the transfer of assets, incomes from capital investments, in-kind benefits and other 

allowances, miscellaneous incomes and valuable considerations obtained in the form of securities or 

by way of rights in securities). 

Income from dependent activities includes all income earned by an individual in connection with such 

activities or in consequence of any legal relationship underlying such activities. Included are, in 

particular, wages, remuneration, honoraria and any sums received as bonuses or expense 

reimbursement paid by others pertaining to the dependent activities. In respect of incomes from 

dependent activities, the option of writing off expenses is usually not available (www.eji.hu, online, 

2019). 

The consolidated tax base includes all income earned by an individual from independent activities and 

from dependent activities, as well as other income, in respect of - but only up to - which and in some 

cases in respect of - but only up to - the tax on which tax incentives and tax exemptions can be 

claimed.  

In the case of incomes included in the consolidated tax base, the individual income tax base is the 

amount of gross income increased by an amount calculated using the basic rate of the social security 

contribution tax payable by the employer. This means that in the case of incomes included in the 

consolidated tax base, 19.5 per cent of such income needs to be added as an item increasing the tax 

base. The consolidated tax base includes all income attained by an individual from independent 

activities and from dependent activities, as well as incomes calculated from other revenue. The family 

tax allowance can be deducted from the tax base, thus reducing the individual income tax liability. 

From the calculated tax, currently the below mentioned kinds of tax credit can be deducted. These are 

the following: 

- extended tax credit for housing loan repayments, 

- a personal tax credit - in the sum of 5 per cent of the applicable minimum wage. Persons 

receiving disability benefits, that is severely handicapped people can claim this tax credit, 

- small-scale agricultural producers' tax credit - in the sum of HUF 100,000.  Individuals with a 

small-scale producer license can claim it if their revenue from crop cultivation and animal 

husbandry is more than HUF 600,000 but does not reach HUF 8 million, 

- voluntary contributions to old-age pension savings – 20% of such contribution but no more 

than HUF 130,000 can be deducted from the calculated tax, 

- miscellaneous (postponed tax credits claimed for education costs, adult training) – in many 

regards akin to the tax credit for housing loan repayments. 

The calculation of the tax base of individuals from labor income in the territory of Hungary: 

Gross revenues 

- Items which do not count as revenue 

- Costs 

= Taxable income 

- Family tax allowance 

= Tax base 

x Tax rate (15%) 

= Calculated tax 

- Tax credits 

+ Tax credits to be repaid 

= Tax payable 

http://www.eji.hu/
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- Deducted tax advances, taxes 

= Tax to be paid 

Tax revenues from tax on labor 

As mentioned earlier, tax on labor plays a vital role as a source of state revenue. We seek to provide 

evidence for this fact in this part of our paper. First, we compare the total revenue from tax on labor to 

the GDP of the studied countries. We will focus our attention on Hungary and Slovakia and several 

other EU member states such as the Czech Republic, Poland, Germany, Sweden and Portugal. 

Table 1: Taxes on labor as % of GDP – Total 

                            

Difference 

(1) 

Revenue  

(2) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

2006 to 

2016 
2016 

EU-28 18,7 18,6 18,5 18,4 18,8 19,2 19,1 19,1 19,4 19,6 19,4 19,1 19,3 0,9 2 883 683 

EA-19  19,8 19,7 19,6 19,5 19,9 20,5 20,3 20,4 20,9 21,1 21,1 20,9 20,9 1,3 2 252 876 

SK 15,5 15,0 14,1 14,0 14,4 15,0 14,6 14,8 15,1 16,1 16,2 16,7 17,2 3,1 13 968 
HU 17,5 17,7 17,8 19,4 20,1 18,6 17,4 17,1 17,6 17,4 17,4 17,6 18,1 0,3 20 614 

CZ 17,5 17,4 17,5 17,7 17,2 16,2 16,7 17,0 17,1 17,3 17,2 16,9 17,4 -0,1 30 724 

PL 12,9 13,0 13,0 12,4 12,4 12,0 11,8 12,0 12,6 12,6 12,8 13,1 13,3 0,3 56 741 
DE 21,9 21,4 21,2 20,6 21,1 21,8 21,0 20,9 21,4 21,6 21,6 21,8 22,0 0,9 692 323 

SW 28,1 27,7 27,0 25,9 26,3 25,9 24,5 24,5 25,2 25,4 25,0 24,8 25,7 -1,3 119 443 

PT 11,9 12,1 12,1 12,2 12,4 12,7 12,5 13,3 12,7 14,7 14,8 14,8 14,5 2,4 26 889 

(1) In percentage points. (2) In millions of euro. 

Source:  DG Taxation and Customs Union, based on Eurostat data 

Table 1 shows that in the case Germany and Sweden, the revenues from tax on labor make up a higher 

percentage of the GDP. These states show values that are above average. The opposite can be 

observed in the case of the remaining studied states. EUR 2,883,683 million of tax revenue was 

collected from tax on labor in the 28 European Union member states in 2016. This figure illustrates the 

significance of the studied tax. From the studied states, Germany has the biggest share on this sum 

with its EUR 692,323 million of collected revenues from tax on labor in 2016. The smallest value can 

be observed in the case of Slovakia in the sum of EUR 13,968 million. 

Table 2: Taxes on labor as % of total taxation – Total 

              

Difference 

(1) 

Revenue  

(2) 

 
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

2006 to 

2016 
2016 

EU-28 50,1 49,4 48,8 48,4 49,8 51,9 51,2 50,8 50,6 50,5 50,3 49,7 49,8 1,0 2 883 683 

EA-19 52,1 51,5 50,7 50,3 51,9 53,9 53,5 53,1 52,9 52,7 52,6 52,3 52,1 1,4 2 252 876 

SK 48,9 47,9 48,2 48,1 49,6 52,3 52,2 51,8 53,6 53,3 52,3 52,2 53,4 5,3 13 968 
HU 47,5 48,6 48,8 49,3 51,0 47,9 46,7 46,8 46,0 46,0 45,6 45,4 46,1 -2,7 20 614 

CZ 50,6 50,9 51,6 51,2 51,8 50,3 51,3 50,4 50,0 49,6 50,9 49,5 50,1 -1,5 30 724 

PL 40,5 39,4 38,6 35,9 36,3 38,3 37,7 37,8 39,2 39,4 40,1 40,3 39,9 1,3 56 741 
DE 59,2 57,9 56,8 55,0 55,9 57,5 57,1 56,1 56,5 56,5 56,6 56,6 56,5 -0,2 692 323 

SW 61,5 59,5 58,8 57,6 59,7 58,8 56,8 57,7 59,2 59,1 58,6 57,6 58,3 -0,5 119 443 

PT 39,5 39,2 38,6 38,2 39,0 42,5 41,2 41,0 39,9 43,1 43,3 42,9 42,2 3,7 26 889 

(1) In percentage points. (2) In millions of euro. 

Source:  DG Taxation and Customs Union, based on Eurostat data 

Table 2 shows the ratio at which the tax on labor contributed to total tax revenues in the studied states.  

The highest tax on labor to total tax revenue ratio can be observed in Sweden. This highest value 

applies to the year 2004. Following this year, the observed values are lower, but still close to 60%.  

The lowest values can be observed in the case of Portugal and Poland. The indicator in question shows 

an average value of around 50% with respect to the 28 European Union member states. The largest 

increase in the values can be observed in the case of Slovakia. This studied state shows a nearly 5.3 

percentage point increase between 2006 and 2016. On the other hand, the largest decrease is connected 

to Hungary. The mentioned state has seen a decrease of 2.7 percentage points. 

Table 3 contains the values pertaining to the tax wedges for persons in an employment relationship. 

The cited figures pertain to such natural persons who have been earning 50% of the given state's 

average wage and have not claimed tax credits with regard to their children. This indicator shows a 

value of about 33 points with respect to the 28 European Union member states. Values near this 
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average can be observed in the case of Slovakia and Poland. Portugal shows values below the average. 

In the case of the other studied states, significantly higher values are shown.   

Table 3: Tax wedges for a single worker with 50% of average earnings, no children 
 

            
Difference 

 
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2006-2016 

EU-28 32,7 32,8 33,5 33,0 33,2 33,8 34,0 33,8 33,5 33,1 32,5 -0,2 

EA-19 31,4 31,5 32,3 31,9 32,3 33,0 33,2 33,0 32,6 32,0 31,2 -0,2 

SK 32,2 32,5 33,3 31,0 31,4 33,2 34,1 35,7 36,0 31,9 32,6 0,4 

HU 40,1 43,1 43,4 42,7 41,0 43,1 45,4 48,2 49,0 49,0 48,2 8,1 

CZ 38,4 38,7 36,7 35,4 35,7 36,6 36,3 36,3 36,6 37,0 37,3 -1,0 

PL 36,7 36,0 32,5 32,1 32,3 32,5 33,8 33,9 34,1 34,3 34,4 -2,4 

DE 43,8 43,3 42,9 42,2 41,7 42,4 42,4 42,0 41,9 42,1 42,2 -1,6 

SW 44,4 41,6 40,9 39,6 39,0 39,1 39,1 39,3 38,8 39,0 39,2 -5,2 

PT 30,5 30,5 30,1 28,1 28,1 28,1 28,1 28,1 28,1 28,1 28,1 -2,4 

Source: European Commission tax and benefits indicator database based on OECD Tax-benefit 

Model 

Conclusion 

Having analyzed the taxation of labor in Hungary and in Slovakia, we can conclude that there are 

substantial differences in the methodology of the calculation of the tax on labor.  These differences 

can be observed both in the calculation of the tax base and in the tax rates. 

The following differences can be observed regarding the tax base: 

- differences in the way the concept of income is defined/calculated, 

- in the way social security payments are accounted for,  

- the amount and application of tax incentives. 

The tax rate is linear at 15% in Hungary; in contrast, Slovakia has a progressive two-rate income tax 

system with a 19% and a 25% tax rate. 

The secondary data we have studied show that the tax on labor is a very important tax from the 

perspective of state budget revenues. EUR 2,883,683 million of tax revenue was collected from tax on 

labor in the 28 European Union member states in 2016. This is a very decisive fact, one that motivates 

each and every European Union member state to devote due attention to the tax on labor. 
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INCOME TAXATION REGIMES FOR PRIVATE ENTREPRENEURS IN HUNGARY 
AND THE SLOVAK REPUBLIC 

Norbert Gyurián1, Ádám Szobi2, Angelika Kútna3, Dániel Halasi4

 
Abstract: Private entrepreneurs have an important role in national economies worldwide. Most of them operate and assume 

legal obligations as private persons. Consequently, they are taxed pursuant to the legal regulations pertaining to personal 

income taxation in the respective countries. Incomes tax from individual activities is a substantial source of proceeds for 

national budgets. When taxes are imposed on the individual activities of private persons, they act as both taxable entities and 

taxpayers at the same time. They are obliged to account for the payable amount of taxes with the state, and present all the 

associated, necessary records. Therefore, the persons in question are to shoulder considerable administrative burdens. This 

aspect surfaces in increasing costs, because in most cases they have to rely on external, professional services. Countries aim 

at shaping taxation environments that encourage taxable persons to account for and state their own taxes. In pursuing this 

goal, most states have adopted several methods that allow the simpler quantification of the amounts of taxes beyond the 

scope of complicated accounting systems. This paper has set the objective to look into these methods in Hungary and the 

Slovak Republic.  

JEL Classification Numbers: H24, H25, DOI: 10.12955/cbup.v7.1351 

Keywords: Personal Income Tax, Business Income, Tax Base

 
Introduction 

Private entrepreneurs take a key role in the operation of national economies. With respect to the 

incomes originating from their activities, the majority of them – as private persons – belong to 

personal income tax regimes. Unlike large companies, their operations tend to be less complex. It is 

necessary for the states to make this fact broadly acknowledged, and frame legal regulations that 

properly consider this situation. It is an important aspect, because beyond accounting rules they should 

provide private persons acting as entrepreneurs with additional options for the assessment of taxes. 

These options are to result in methods that impose smaller burdens on entrepreneurs. 

In Hungary and Slovak Republic, several tax assessment methods have been introduced to enable 

entrepreneurs to handle taxation matters independently, while on the other hand these methods have 

been designed to involve incentive factors, too. This paper has the goal to examine the tax assessment 

methods in the two selected countries. In the first step, these methods will be characterized, and the 

differences will be identified. The principal focus is on the determination of the tax base. Just as 

importantly, we want to point out the importance of natural persons by examining secondary data. 

Literature review 

Taxation is traditionally regarded as the sector of the public law through which governments raise 

revenue needed for their justifiable distributive aims. The rules of tax law, in this view, control the 

manner in which governments raise revenue, while rules of transfer guide government spending (Paul 

et al., 2006). Personal income taxes are important sources of public revenues as currently revenues 

from personal income taxes account for nearly a quarter of total taxation on average, namely 24 % in 

OECD countries (OECD, 2013a) and 21 % in EU-27 (European Commission, 2013b). The tax 

structure is a very important aspect of the concept of the quality of taxation (Szarowszká, 2014). 

Income reveals the consumption and saving potential of a person as well as the socio-economic 

development of a state. Taxation of income is related to the welfare of inhabitants – the higher the 

taxes, the smaller the amount of income at an individual’s disposal. It is also related to the welfare of 

the state – direct taxes are one of its main sources of revenue. Income taxation is one of the most 

complicated elements of the state tax policy – it is the goal of the state to ensure sufficient revenue 

into the state budget as well as create a favorable labour taxation environment (high tax on labour 

income stimulates migration of the labour force and, when generous social policy comes along, it 

encourages living on benefits) (Skačkauskiené and Tunčikiené, 2014). 

The aim of the individual income tax is to collect the individuals’ contributions to the public expenses 

and to guarantee tax revenue for the state and local government budgets (Sztanó and Kis, 2013) 

                                                           
1 Faculty of Economics, J. Selye University, Komárno, Slovakia, ngyurian@gmail.com 
2 Faculty of Economics, J. Selye University, Komárno, Slovakia, szobi.adam@gmail.com 
3 Faculty of Economics, J. Selye University, Komárno, Slovakia, angelika.kutna@gmail.com 
4 Faculty of Economics, J. Selye University, Komárno, Slovakia, dnhalasi@gmail.com 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

125 

Income tax acts as a tool to achieve a Balanced Socio-Economic Growth by providing various 

concessions and incentives. Every person whose total income for the previous year exceeds the taxable 

limit is liable to pay income tax to the Central Government during the assessment year. Income tax 

will be charged for the income of the previous financial year at the prescribed rate in the current 

financial year (Hariharan, 2017). 

Prescott (2004) has identified the significance of tax rates in accounting for differences in labor supply 

for the major advanced industrial countries. Prescott’s idea was defended by the statistical evidence of 

Davis and Henrekson (2003), who found that in wealthier countries a large labor supply leads to 

higher tax rates. Alberto et al. (2005) found that the impact of taxes on labor supply is negated by 

unionization management and labor market regulation (Nadirov and Aliyev, 2016). 

Data and methodology 

The main goal of this paper is to look into and compare the opportunities that private entrepreneurs 

have in the Slovak Republic and Hungary from the perspective of the quantification of their taxes. To 

accomplish this goal the legal regulations pertaining to the specific taxes were studied, and then 

secondary data was processed. To write this paper, domestic and international scientific literature was 

surveyed, and further information was sourced from Eurostat and OECD statements. On a theoretical 

level, the options that are available for private entrepreneurs to assess their taxes in Hungary and the 

Slovak Republic have been analyzed. On the practical level, personal income tax proceeds were 

examined, and the significance of these revenues in the state budgets were pointed out. We have also 

paid attention to studying contributions. 

The assessment of tax determination opportunities of private entrepreneurs in Hungary and the 

Slovak Republic 

For individual activities, the taxable person and the taxpayer are the same entity. It means that private 

persons are required to settle the incomes generated in these operations with the state. In order to 

assess and state the amounts of tax, it is necessary to document and keep records of the factors that 

influence the tax base of the private person. The administration burdens associated with the 

maintenance of such records are shouldered by the private person. Therefore, the extent to which 

records need to be kept does have significance. Both in Hungary and the Slovak Republic, legal 

regulations offer several options to private persons pursuing individual activities. The following 

section of this paper focuses on the description of these options. 

1. Itemized statement of costs 

In Hungary, private entrepreneurs are obliged to keep the basic records in a form that can serve as 

grounds – even with respect to detailed records – for the tracking of all the economic events that result 

in cash revenues or expenses in association with their operations as private entrepreneurs in a closed 

system. Only those detailed records are to be kept that affect the tax base. 

Unlike business operators belonging to the scope of the Accounting Act, revenues and costs have to be 

determined fundamentally from the perspective of cash flows. The only exception to this rule is 

depreciation, which follows the requirements of the Accounting Act with certain alterations. 

For the purposes of Act LII of 2018, tax payment obligations are applicable to incomes that are taken 

into consideration in the calculation of the tax base that is deemed to be a part of the consolidated tax 

base within the meaning of Act CXVII of 1995 on personal income tax. The social contribution tax 

rate is 19.5 percent. 

Quantification of the annual taxes of private entrepreneurs in Hungary 

Gross revenues 

± Items adjusting revenues 

- Costs incurred with sales 

= Taxable income 

- Items decreasing the income 

= Tax base (minimum 2% of revenues) 

* Tax rate (9%) Entrepreneurial income after taxation 

= Income tax payable ± Adjusting items 

Source: Act CXVII of 1995 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

126 

Quantification of the annual taxes of private entrepreneurs in Slovak Republic 

Taxable income 

- Contributions 

= Partial tax base 

- Tax allowances 

= Modified tax base 

* Tax rate (19%, 25%) 

= Annual tax 

± Adjusting items (tax bonus) 

= Income tax payable 

Source: Act 595 of 2003 

This method is known as “tax record-keeping” in the Slovak Republic. The scope of such records is 

determined in Section 11 of Article 6 of the Slovakian Income Tax Code. In this case, private persons 

are obliged to maintain records of their cash revenues, expenses, tangible assets and intangible assets 

included in commercial assets, inventories, receivables and payables. 

2. Flat rate taxation 

In Hungary, the rules pertaining to flat rate taxation are set out in Article 50-57 of the Act on personal 

income tax, stating that in relation to any fiscal year private entrepreneurs may choose flat rate 

taxation for the entire year. In the fiscal year preceding the commencement of flat rate taxation, the 

amount of the private person’s entrepreneurial revenues may not be larger than HUF 15 million, and 

similarly the amount of revenues expected to be generated in the fiscal year concerned as a private 

entrepreneur cannot exceed HUF 15 million. The value limit is HUF 100 million in case the private 

entrepreneur is solely involved in retail operations. The contribution payment obligations of private 

entrepreneurs relying on flat rate taxation depend on the fact whether they have any other employment 

relations. Full-time private entrepreneurs are to pay the social contribution tax and other contributions 

in an amount corresponding at least to the typical earnings from the given activities. 

To calculate the lump sum amount of the income, entrepreneurial revenues have to be taken into 

account without any reduction with discounts. From these revenues, the amount of the income can be 

determined by deducting certain cost rates (flat rate costs) defined in percentages for the specific 

activities. Flat rate costs associated with the individual activities: 

 Under the generally applicable requirements, the amount of the income can be established 

after the deduction of 40 percent flat rate costs – or 25 percent flat rate costs for 

complementary activities – from revenues in relation to any activity. 

 Eligible flat rate costs account for 80 percent of revenues – or 75 percent in the case of 

complementary activities – if the entrepreneur has pursued solely the industrial, agricultural, 

service and commercial activities listed in the Act during the entire fiscal year. 

 From the revenues of private entrepreneurs involved in retail operations, 87 percent flat rate 

costs – or 83 percent for complementary activities – are deductible to state the amount of the 

income. 

Article 6 of the Income Tax Code regulates the conditions and form of the application of flat rate 

taxation in the Slovak Republic. The key condition is that the entrepreneur cannot be registered for 

VAT during the period when flat rate taxation is applied. For continuous entrepreneurial activities, the 

eligible flat rate costs account for 60 percent. Additionally, the tax base is also decreased by the paid 

amount of contributions. In the case of complementary activities, the amount of the income can be 

determined by deducting 25 percent as flat rate costs. 

3. Simplified entrepreneurial tax 

This method is available for taxpayers whose annual revenues, including the amount of the value-

added tax, do not exceed HUF 30 million. Essentially, it requires the payment of 37 percent tax to 

discharge taxpayers from their tax payment obligations in all the other tax categories. The simplified 

entrepreneurial tax as a form of taxation that can be chosen only by the taxable persons listed in Act 

XLIII of 2002 on simplified entrepreneurial tax, such as private entrepreneurs, one person companies, 

limited partnerships, limited liability companies, etc. Businesses could opt into the simplified 
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entrepreneurial tax at the end of 2018 for the last time. Thereafter, this tax category cannot be newly 

chosen, tough this tax status has not been canceled, but can be continued to be applied. 

4. Small business tax 

In practice, it is abbreviated as “KIVA” (meaning small business tax). It is regulated in Act CXLVII of 

2012 on the itemized tax of small taxpayer enterprises and small companies. Small business tax can be 

chosen by companies, business associations and cooperatives where the headcount of employees is at 

maximum 50 persons, and the annual amount of sales revenues does not exceed HUF 1 billion, or the 

corresponding pro rata amount for any fiscal year that is shorter than one calendar year. Another 

condition is that the tax number of the enterprise cannot have been effectively canceled or suspended 

by the national tax authority during the two calendar years preceding the current fiscal year, and the 

balance sheet total in the taxpayer’s report to be prepared in relation to fiscal year preceding the 

current fiscal year is expected to be not more than HUF 1 billion. As a main rule, the base of the small 

business tax equals to the amount of the balance of capital transactions and dividends with the addition 

of the amount of personnel expenditures, but at least the amount of personnel expenditures. The tax 

rate corresponds to 13 percent of the tax base. The taxable person belonging to the scope of small 

business tax is discharged from the assessment, statement and payment of the corporate income tax, 

social contribution tax and vocational training contribution. This form of taxation is applicable only in 

Hungary, but not in the Slovak Republic. 

5. Small taxpayers’ itemized tax 

This studied method is also applicable in Hungary. Based on the legal regulations in effect, it cannot 

be used in the Slovak Republic. The method is associated with the “KATA” (meaning small 

taxpayers’ itemized tax) abbreviation and is regulated in the above-referenced Act on the itemized tax 

of small taxpayer enterprises and small companies. If a private entrepreneur, one person company, or a 

limited or general partnership having solely private person members decides to choose KATA for 

taxation, with the payment of a monthly amount of HUF 50,000 tax in relation to full-time small 

taxpayers or HUF 25,000 for small taxpayers who are not deemed to be full-time entrepreneurs, 

 small taxpayer limited partnerships become discharged from the payment of personal income 

tax, corporate income tax, social contribution tax, vocational training and health contribution, 

 small taxpayer private enterprises and one person companies are exempted from personal 

income tax, social contribution tax, pension contribution, health insurance and labour market 

contribution, as well as the healthcare service contribution. 

The role of personal income tax among the proceeds of the state budget 

Incomes from independent activities are integral parts of the personal income tax both in Hungary and 

the Slovak Republic. Table 1 demonstrates to what extent personal income tax proceeds have added to 

the revenues of state budgets of the studied countries. It can be seen that substantially larger revenues 

have been achieved in Hungary. It is primarily due to the larger population. In view of the annual 

trends of revenues, continuous and steady increase can be seen in the Slovak Republic. From 2009 

until 2011, Hungary witnessed consistent decline. It is apparent that personal income tax proceeds 

were at their nadir in 2011. Since 2014, the rise has been continuous. 

Table 1: Tax revenues from personal income tax in the period of 2009–2016 (EUR million) 
 

 
2009 2010 2011 2012 2013 2014 2015 2016 

SK 1793.69 1789.57 1999.88 2122.78 2144.07 2275.12 2463.64 2682.07 

HU 7130.05 6363.84 4520.67 5549.20 5421.25 5403.79 5743.74 5982.09 

Source: Own calculation based on OECD and EUROSTAT data 

The following examines the rate of personal income tax revenues from the incomes of independent 

entrepreneurs. In the Slovak Republic, the corresponding values range between 4.0 and 5.0. For 

Hungary, these values were in a consistent rise from 2009 until 2013. In the other studied years, they 

were over 5.3. 

Table 2: Tax revenues from personal income tax per person in the period of 2009-2016 (EUR) 
 

  2009 2010 2011 2012 2013 2014 2015 2016 

SK 333,25 331,99 370,87 392,79 396,26 420,08 454,43 494,28 

HU 710,80 635,47 452,71 558,72 547,11 547,09 582,79 608,52 

Source: Own calculation based on OECD and EUROSTAT data 
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Table 2 shows the evolution of the personal income tax per capita. As it shown in the table, the 

amount of tax revenue per capita in Hungary is significantly higher than in the Slovak Republic. The 

biggest difference is in 2009. In the case of the difference, a continuous decrease can be observed 

during the examined years. 

Table 3: Personal income tax revenue allocated to income of the self-employed (% of total revenue 

of personal income tax) 

 

 
2009 2010 2011 2012 2013 2014 2015 2016 

SK 4.6 4.2 5.0 4.3 4.7 4.8 4.6 4.0 

HU 3.3 3.8 5.5 5.6 5.7 5.5 5.6 5.3 

Source: European Commission services 

This paper also has the intention to examine contributions. The outcomes of this latter study are 

presented in Table 4 and Table 5. Table 4 shows trends in total revenues. The values for tax proceeds 

are inclusive of contribution revenues, as well. In the 28 Member States of the European Union, 

€ 5,791,520.6 million tax revenues were collected in 2016 by the imposition of personal income tax. 

This sum underpins the importance of the studied tax category. From among the studied states, 

Hungary had the largest share from the given amount, as nearly € 44,747.5 million tax proceeds were 

recorded in 2016 owing to wage-related taxes. 

Table 4: Total taxes (including compulsory actual social contributions) as % of GDP 
 

 
2009 2010 2011 2012 2013 2014 2015 2016 

Revenue 

2016 

EU-28 37.1 37.2 37.7 38.3 38.7 38.7 38.5 38.9 5,791,520.6 

EA-19 38.0 37.9 38.5 39.5 40.0 40.1 40.0 40.1 4,327,402.0 

SK 28.8 28.0 28.5 28.2 30.1 31.0 32.1 32.2 26,140.2 

HU 38.9 37.2 36.6 38.3 37.9 38.1 38.8 39.3 44,747.5 

Source:  DG Taxation and Customs Union, based on Eurostat data 

The next step is to have a look into personal income tax proceeds without contributions. In the 28 

Member States of the European Union, € 4,000,058.1 million tax revenues were collected in 2016 by 

the imposition of personal income tax. This means that contributions accounted for € 1,791,462.5 

million. Therefore, it can be claimed that contributions as proceeds to the state budget cannot be 

ignored, either. 

Table 5: Total taxes (excluding social contributions) as % of GDP 
 

 
2009 2010 2011 2012 2013 2014 2015 2016 

Revenue 

2016 

EU-28 25.0 25.3 25.7 26.3 26.6 26.7 26.7 26.8 4,000,058.1 

EA-19 24.2 24.2 24.7 25.5 26.0 26.1 26.1 26.1 2,817,454.0 

SK 16.4 15.9 16.4 15.8 16.8 17.6 18.3 18.1 14,703.8 

HU 26.1 25.4 23.7 25.4 25.1 25.3 25.8 25.8 29,323.9 

Source:  DG Taxation and Customs Union, based on Eurostat data 

Conclusion 

Having examined the methods of tax assessment for private entrepreneurs in Hungary and the Slovak 

Republic, it is apparent that there are various options available for taxpayers in both countries. Beyond 

the effective accounting regulations, the Slovak Republic and Hungary offers the application of 2 and 

5 methods, respectively, under rigorous requirements. Differences can be seen in relation to the items 

decreasing the tax base, as well as the rates of taxes and contributions. In view of tax rates, all the 

methods that are applicable to Hungary allow the use of linear tax rates. On the other hand, Slovak 

Republic has adopted progressive taxation regimes. The tax base carries 19% tax up to € 36,256.37, 

whereas the tax rate for amounts over this limit value is 25%. 

The studied secondary data prove that personal income tax is a very important tax category in the state 

budgets of all countries. In the 28 Member States of the European Union, € 5,791,520.6 million tax 

revenues were collected in 2016 by the imposition of taxes on wages and salaries. It is a crucial fact 

that should encourages all the Member States of the European Union to pay sufficient attention to 

personal income tax. 
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WHY PEOPLE JOIN VIRTUAL WORLDS OF COMPUTER GAMES? 
QUALITATIVE RESEARCH AMONGST POLISH USERS. 

Magdalena Hofman-Kohlmeyer1

 

Abstract: Growing ranks of companies saw new opportunities for marketing activities inside virtual worlds of computer 

games. Success of any project depends on a sufficient number of users. The purpose of this paper is to identify the players’ 

motives for participation in virtual worlds of computer games. The author carried out 22 in-depth interviews amongst polish 

players. The results show that people join virtual worlds not only for obvious reasons like exploring the virtual world or 

meeting new people but they also make money inside the game by selling virtual products, developing new virtual places or 

participating in lectures and conferences.  

Introduction: When virtual worlds (e.g. Second Life or World of Warcraft) became immensely popular, with millions of active 

users around the world, real life companies started to utilize them for business purposes, such as testing new products or 

organizing various events. However, the activities of companies can only be successful if a sufficient number of players are 

engaged in virtual worlds.  

Objectives: The present paper is aimed to investigate individual players’ motives for joining virtual worlds of computer games. 

Methods: The author carried out 22 in-depth interviews amongst polish players (20 were finally accepted) of three virtual 

worlds: The Sims, Second Life and Euro Track Simulator 2. Interviews were carried out from August 21, 2018 to December 

5, 2018. 

Results: Respondents most frequently mentioned consecutively: curiosity (caused by TV series, TV programme, newspaper or 

advertisement), interact with others, interest in the topic of a game, enjoyment from playing, opportunity to see or do things 

unattainable in real life, exploring the virtual world, spending free time. With reference to the gratification paradigm, individual 

motivations were divided into: experiential (16 motives), functional (6 motives), social (3 motives). From the perspective of 

marketing managers, understanding the motivations of players allows them to describe the target market of their promotional 

activities inside the game environment. For game developers, it can help attract new and maintain current users. 

JEL Classification Numbers: M31, DOI: 10.12955/cbup.v7.1352 

Keywords: motivations, participation, virtual worlds, computer games

 

Introduction 

The rapid growth of the Internet has caused some changes for the way in which contemporary enterprises 

are conducted in comparison to twenty years ago. Recently, when social networking sites such as 

Facebook, Twitter and Youtube attracted large number of Internet users, business activities in these 

platforms also gained popularity. In Parallel, the emergence of online virtual worlds like Second Life or 

World of Warcraft occurred (MacKenzie et al., 2013).  

A virtual world is a computer-based simulated environment where users become its residents and can 

communicate via avatars representations (Peng and Ke, 2015). Many virtual worlds were created, which 

were repeatedly divided into categories according to different criteria (Fetscherin, Lattemann & Lang, 

2008). Virtual worlds can be divided into those oriented onto the goal of the game, where players strive 

to achieve specific results or eliminate opponents (e.g. World of Warcraft and Everquest) and virtual 

worlds oriented onto social aspects (e.g. Second Life, The Sims). Game-oriented virtual worlds show 

the player primarily the rules of the game while the second group gives them more freedom (Koles & 

Nagy, 2012). Games based on virtual worlds provide entertainment for a global audience of multi-

generational participants (MacKenzie et al., 2013). Virtual worlds have become immensely popular, 

with millions of active users around the world (Kumar et al., 2008). Real life companies have started to 

utilize virtual worlds for business purposes (Scarle et al., 2012). Companies have started conducting 

marketing research, testing new products, organizing various events and conferences, recruiting new 

employees and selling real life products in virtual worlds (Mitręga and Hofman-Kohlmeyer, 2017). 

Retailing in the game environment is considered an evolution of the traditional web store, with deeper 

shopping experiences for customers (Hassouneh and Brengman, 2015). 

However, the activities of companies can only be successful if a sufficient number of players are 

engaged in virtual worlds. In order to attract users to the game it is important to gather knowledge about 

users’ motivations for using virtual worlds (Zhou et al., 2011). The purpose of this paper is to identify 

some individual motives for the participation in virtual worlds of computer games. The article is 

organized as follows. The first part represents a review of previous research based upon the available 
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literature. The second part contains the research method and characterization of the sample. The third 

part constitutes the results of the study. The paper is ended with final conclusions. 

Previous research 

From the beginning of the commercial use of virtual worlds, little research was conducted which 

considered the individual motives of joining virtual worlds. For example, the study by Zhou et al. (2011), 

investigated individual motivations and differences based on the literature and gratification paradigm. 

The gratification paradigm was previously developed in mass communication research and related to 

explore user motivations for new media uses. These motivations can be classified into three general 

types according to the values: functional, experiential and social. Functional values can be increased by 

the achievement of pre-determined tasks such as buying a product or obtaining information using the 

Internet. In terms of the virtual world, functional values can be related to running a virtual business or 

buying in virtual shops. Experiential values are derived from the experience of Internet usage, e. g. from 

the enjoyment and relaxation brought about by browsing websites.  In virtual worlds users can enjoy 

themselves by exploring the game environment with for example various tropical islands, gardens and 

tourist attractions. A growing amount of people use the Internet for social values. They establish and 

maintain interaction with others. This virtual worlds occurs through players meeting and chatting with 

other residents, establishing social relationship and joining some communities.  

The authors conducted an online survey in Second Life through in-world messages, e-mail and 

discussion forums. The questionnaire contained questions about demographic and situational factors 

like age, gender, or experience in Second Life and open-ended questions related to reasons for using 

Second Life. During the 6-week period 188 valid questionnaires was collected. Nearly 58% of the 

respondents were male, 75% were above the age 25 years old and the average time of playing was 1-2 

years. The survey allowed us to know a wide range of users’ motivations that next were categorized into 

the three value groups. In terms of functional values, users joined Second Life for learning purposes. 

They engage in teaching and training. Players also start businesses and create shops for making money. 

Corporate users join virtual worlds for conducting marketing activities such as advertising, gaining new 

customers and maintaining relationship with old one. Some users are motivated by virtual shopping and 

creating virtual objects. Experiential values include motivations like exploring the virtual world, playing 

and entertainment. Users can have fun and relax. They frequently want to escape from real life. Pleasure 

and entertainment is the primary goal for them spending time in the game, not accomplishing other 

tasks. Residents of Second Life also want to do what they cannot do in real life and try out different 

identities. Social value encompasses motivations such as meeting and interacting with new people. 

Residents can communicate and maintain relationships with people from around the world. Some users 

look for romance and cybersex. 

A comparative analysis with demographic and situational factors using a Chi-square test indicated that 

female users are more inclined to shopping, researching or exploring Second Life and male users are 

more focused on making money. Younger players use Second Life for entertainment while older players 

for education and creating. Residents with higher education are geared to in-world research and 

education. Experienced users are more aware of opportunities for creating, education and commerce 

(Zhou et al., 2011). 

Based on a literature review, Verhagen et al. (2012) pointed out the following intrinsic and extrinsic 

motivations of virtual world usage: economic value, ease of use, escapism, and visual attractiveness. 

Extrinsically motivated behavior is geared on the value of the outcome of the activity. Intrinsic 

motivation refers to value derived from the appreciation of the activity itself rather than its instrumental 

outcome. 

Economic value can be defined as an evaluation and acquisition of products or services in virtual words. 

Ease of use was listed because social psychologists have suggested that is when players feel that they 

are able to interact without difficulties with an information system. An easy to use system allows players 

to save time and effort. They can focus on tasks in the game. Moreover, ease of use influences the degree 

to which players perceive the game as entertainment. In the virtual world, players are represented by 

digital characters (avatars). When players are absorbed by the game, they escape reality. In virtual 

worlds, escapism is likely to be viewed as a useful tool to support the completion of the user’s tasks. In 

addition, escapism improves the perception of entertainment. Visual attractiveness rises extrinsic and 
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intrinsic reactions. In virtual worlds it impacts on the perceived usefulness and entertainment value. The 

attractiveness of the environment influences the time spent inside the game and the way by which tasts 

are completed. 

Verhagen et al. (2012) conducted an online survey amongst users of Second Life virtual world. They 

collected 846 correctly filled out online questionnaires. The results show that perceptions of economic 

value, ease of use and escapism are important drivers of both extrinsic and intrinsic motivation to use 

virtual worlds. The survey confirmed findings of previous motivation research, where usefulness and 

entertainment were recognized as principal motivations. Perceived entertainment value depends on 

levels of economic value, perceived ease of use and escapism. Although visual attractiveness strongly 

influenced entertainment value, the results did not confirm the authors' expectation that visual 

attractiveness also would contribute to the perceived usefulness of virtual worlds. Visual appeal 

improves the virtual world experience in terms of entertainment value but has no effect on the more 

utilitarian value such as helping a user in achieving personal tasks.  

On the managers perspective, focusing only on entertaining features can be appealing for the "gaming" 

community, but they can lose users interested in features that help them in achieving goals. For example, 

boring electronic banking functions placed in virtual worlds can provide some entertainment. Placing 

features that are perceived as useful can exert influence on usage as well as entertainment experience. 

Amongst the listed motivations, escapism had a special place. Primarily people want to escape reality 

and forget about real life problems. Features that allow players to create and customise their avatar 

appearance are more important than features that make the game easier to use. Another way to attract 

users to virtual worlds is supporting economic activities. Game suppliers should design mechanisms that 

enable players to exchange currencies and make purchases. Games should contain for instance virtual 

bank accounts, possibilities to convert real money into virtual world currency, and visual attractive 

shopping malls (Verhagen et al., 2012).  

Iqbal et al. (2010) carried out a qualitative case study amongst teenagers. The participants were 15 

students between 13 and 15 years of age from secondary school. The authors employed questionnaires, 

interviews and observation of user sessions. In the questionnaires students were asked about their length 

of use and frequency of use of virtual worlds and were requested for some information about various 

virtual worlds. The authors observed users’ sessions to understand the activities that players usually 

perform in virtual worlds. User sessions were conducted in five groups of participants. Participants were 

divided according to prior answers in questionnaires about significant use of a particular virtual world. 

Each group spent about 20 to 30 minutes in the game environment and then took part in an interview. 

Iqbal et al. described students’ motivation for participating in virtual worlds through the activities they 

performed in them and reasons for abandoning them. Students chose the following activities: chat or do 

things with friends, play games, explore new places, create new objects or buildings, party, purchase 

things, decorate their virtual space or room and visiting other's homes. The most important activities 

that were listed most often were: chat or do things with friends (10 times), play games (nine times), and 

explore new places (6 times). After that, participants listed features that they adored in the most 

favorable games. The features were: freedom to do things, developing their character, competing and 

challenges, doing things with others, exploring new places, feeling of being there and feeling of reality. 

The most important features which were pointed out more than 20 times are: freedom to do things, 

developing the character, competing and challenges. Additionally, four players indicated that they like 

role playing and environment mechanics in virtual worlds. Reasons for not continuing to participate in 

the virtual worlds were discussed in the interviews. Participants listed: needs for social networking not 

fulfilled by using virtual worlds, non-availability of good games, being bored, need to spend money in 

order to enjoy them further, not being able to understand the environment and activities, childish 

graphics and technical reasons (e. g. the virtual worlds do not work properly on their computer). The 

most important reasons were: needs for social networking not fulfilled by using virtual worlds and 

playing games (Iqbal et al. 2010). 

Research method and characterization of the sample 

In order to identify the players’ motives for participation in virtual world of computer games the author 

carried out 22 in-depth interviews amongst polish players. To obtain the necessary information, the 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

133 

interviews were held from August 21, 2018 to December 5, 2018 according to a previously prepared 

scenario.  

The participants of the study were adult users of computer games depicting real life and based on 

exploring virtual world. They need to have had contact with the game at least six months before the start 

of the research. Before the study, the composition of the respondents' group was not yet known. 

Participants were invited systematically depending on which player was needed. As Hensel and Glinka 

(2012) suggested, the data was collected as long as theoretical saturation was obtained (another 

interview would not bring new information about the investigated phenomenon) (Jemielniak, 2012). 

For the research three computer games were chosen: The Sims, Second Life and Euro Track Simulator 

2 (Table 1). 

Second Life, launched by Linden Lab (Kumar et al., 2008) is a diversified space divided into regions 

(Laskowska-Witek and Mitręga, 2014), containing geographic forms from the real world such as islands, 

buildings or institutions (Dethridge and Quinn, 2016). The player takes the form of an avatar whose 

appearance can be freely modified, changing the shape of the body and clothes. The game has no clear 

defined goal and users can do many diversified activities (Papagiannidis et al., 2008). Players can 

communicate with others via chat, chat voice and video conferences (Laskowska-Witek and Mitręga, 

2014). 

Euro Truck Simulator 2 allow players to impersonate a truck driver and modify the truck according to 

their own preferences. The game environment reflects the real world in a way that the player has the 

impression that they are really moving with the truck on real roads in Europe. The player can also set 

up and develop his own transport company (www.eurotrucksimulator2.com, 06.01.2019). 

The Sims was produced by Maxis company and released by Electronic Arts (Kirkpatrick, 2012). It is a 

real life simulation and users can create and control virtual people in an arbitrary way. They place them 

in the houses they have designed and lead a life in the Sim community as residents of the virtual world 

(www.thesims.com, 04.04.2017). 

Table 1. The number of users of individual games 

  Initial number of players final number of players 

Second Life 12 11 

Euro Truck Simulator 2 6 5 

The Sims 1-4 4 3 

total 22 20 

Source: Author 

Respondents were invited to the study from social groups created on the social networking site Facebook 

by game's fans. The author aimed to diversify the research sample in terms of age, gender, and place of 

residence among the users of each of the three games but the final composition of the sample was 

dependent on the players' readiness to participate in the interviews. Interviews were conducted 

electronically and in person. From 22 interviews, two were disqualified because during the interview 

participants acknowledged that they did not have contact with the game longer than half a year before 

the start date of the study. In the end, 20 correctly conducted interviews were obtained. 

The majority of participants were men, had higher education and belonged to the age range between 20 

and 30. All respondents were Polish and one person (no. 5) was currently living in London. Large 

variations can be seen in the respondents' place of residence and occupations. Among the 20 participants, 

were residents of small and large cities, blue-collar workers (e. g. production worker, mechanic), white-

collar workers (e. g. IT specialists) as well as students. The information about the participants are 

presented in table 2. 

Amongst the respondents, 6 persons play less than 5 years, 7 persons at least five years but less than 10, 

and 7 persons play more than 10 years. 

Results 

The aim of this research was to identify individual players' motives to engage in virtual reality of 

computer games. In order to reach the assumed goal the author carried out a 20 in-depth interviews 

amongst polish users of chosen computer games.  
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Table 2. Respondents’ demographic profiles 
total number of participants   20 

gender     

  female 8 

  male 12 

age     

  20-30  17 

  31-40  0 

  41-50  3 

education     

  vocational 2 

  secondary 6 

  higher 12 

Population size of participant place of residence      

  up to 20 000 2 

  20 001 - 50 000 3 

  50 001 - 100 000 3 

  100 001 - 200 000 4 

  200 001 - 500 000 2 

  more than 500 000 3 

Source: Author 

 

Table 3. Individual motivations to join virtual world 

n game motivations to join virtual world 
reasons for continuing participation in the virtual 

word 

1 TS 
ability to control life, decorating virtual space or 

room 
enjoyment from playing 

2 SL curiosity (caused by TV series) 
earning money, developing the character, opportunity 

to see or do things unattainable in real life 

3 SL invitation by a friend earning money 

4 SL 
participation in course (at real life Jagiellonian 

University in Kraków) 

participation in scholar project, organizing scientific 

conferences, meetings of student scientific clubs 

5 SL exploring the virtual world 
interest in graphic design, feelings and emotions 

related to the virtual world  

6 SL 

curiosity (caused by TV programme and reporting 

on Youtube.com), feelings and emotions related to 

the virtual world 

ability to control life, exploring the virtual world, 

spending free time 

7 SL invitation by a friend, spending free time 
spending free time, interact with others, opportunity to 

see or do things unattainable in real life 

8 SL curiosity (caused by TV programme)  - 

9 SL 
work in game developing (programmer,  

developing SL browser) 

developing the character, buying virtual products and 

services 

10 ETS2 enjoyment from playing  - 

11 SL 
escapism (difficult childhood, problems in 

communication with peers from the real world) 
exploring the virtual world, interacting with others 

12 TS possibility of building and creating decorating virtual space or room 

13 ETS2 
interest in the topic of a game (drive a track), 

quality of a game (very extensive map in ETS) 
-  

14 ETS2 
interest in the topic of a game (drive a track, 

respondent is a car mechanic) 
-  

15 TS popularity of game amongst peers -  

16 ETS2 interest in the topic of a game, feeling of reality -  

17 TS feeling of reality possibility of building and creating, spending free time 

18 SL 
enjoyment from playing, curiosity (caused by 

advertisement) 

opportunity to see or do things unattainable in real life, 

interacting with others 

19 ETS2 

interest in the topic of a game (drive a track), 

quality of a game (a large number of modifications 

to the game), interacting with others 

-  

20 SL curiosity (article in newspaper) 
interacting with others, improvement of language 

skills 

Source: Author 
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Respondents were asked why they decided to join virtual worlds. The answers are gathered in table 3. 

Sometimes players mentioned additional reasons why they stay in virtual world. These answers were 

treated as additional motives for engaging in virtual reality of computer games. These motives are placed 

in the second column of the table. 

Respondents most frequently consecutively mentioned: curiosity (caused by TV series, TV programme, 

newspaper or advertisement), interacting with others, interest in the topic of a game, enjoyment from 

playing, opportunity to see or do things unattainable in real life, exploring the virtual world, spending 

free time. 

The initial motives can sometimes be changed over some period of time, for example user number 2, at 

first start playing because of curiosity and after that he played to earn money. He most likely did not 

know at the beginning about the possibilities of the virtual world that he joined. 

With reference to the gratification paradigm individual motivations can be divided into functional, 

experiential and social motives. The most numerous group of motives is experiential (16 motives): 

ability to control life, decorating virtual space or room, enjoyment from playing, curiosity (caused by 

TV series, TV programme, newspaper or advertisement), developing the character, opportunity to see 

or do things unattainable in real life, exploring the virtual world, interest in graphic design, spending 

free time, feelings and emotions related to virtual world, buying virtual products or services, escapism, 

possibility of building and creating, interest in the topic of a game, quality of a game, feeling of reality. 

Second place are the functional type of motives (6 drivers): earning money, participation in real life 

courses, participation in scholar project or/and conferences, meetings of student scientific clubs, work 

in game developing, improvement of language skills. The third type encompass social motives (3 

drivers): invitation by a friend, interacting with others, popularity of game amongst peers. It can be said 

that people joining virtual worlds most frequently are guided by emotional factors. Secondly, users 

engage in virtual worlds because they allow them to conduct activities like earning money or participate 

in courses and lectures. 

The results are also important for practice. An understanding of personal motivations gives marketers 

an outlook on consumers' needs and wants. It is important not only for marketing managers but also for 

game developers. From a marketing managers perspective, understanding players motivations allow 

them to describe the target market of their promotional activities inside the game environment. In terms 

of game developers, it can help attract new and maintain current users. Game producers can adjust 

appropriate advertising messages that emphasize the features that potential customers want to hear. For 

instance, promotional messages should arise curiosity in customers because respondents mentioned this 

motive very frequently. 

Conclusions 

The presented study investigated individual players' motives to join virtual reality computer games. 

The results show that people join virtual worlds not only for obvious reasons like exploring virtual 

worlds, escaping from real life, meeting new people or for entertainment purposes but also to engage 

in creating game elements like places or objects. Players admitted that they make money inside the 

game by selling virtual products, developing new virtual places where they rent a commercial space 

for other users’ businesses. They participate in lectures as a part of virtual course in real life 

universities and run scholar projects and organize conferences. Game users also organize various 

cultural and charity events. Some players’ try to moderate the game by producing branded items and 

sharing these with others through external websites. 
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THE MECHANISM OF ECONOMIC MANAGEMENT IN THE REGIONS OF 
KAZAKHSTAN TO ENSURE ENVIRONMENTAL SAFETY 

Laura Igaliyeva1, Saule Yegemberdiyeva2 

 

Abstract: This article describes the objectives and methods of ecological environment management and sustainable 

environmental management at the regional level and with the impact of economic instruments. The optimum solutions to 

environmental management problems with a view to preserving natural resources and the reduction of risk of harm to the 

ecological environment were examined. Based on the analysis of conceptual approaches to the formation of the economic 

mechanism for ensuring environmental safety, the fundamental principles of the formation of this mechanism in Kazakhstan 

have been determined. On the basis of scientific research, measures are proposed for the effective operation of the economic 

mechanism of environmental management in Kazakhstan, which ensures the competitiveness of national products in the 

domestic and foreign markets, overall economic stability and national welfare in general. 
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Introduction 

The formation of methodical bases of development of the regional ecological management providing 

effective functioning of economy of the region and its subjects - the enterprises in modern conditions 

of managing is complicated by an insufficiency of the analysis of economic and administrative 

problems of ensuring ecological safety. Thus, in the management of economic activities of the total set 

of economic indicators are not identified environmental indicators. This often leads to non-fulfillment 

of potentially possible environmental and economic measures and to a decrease in income in 

enterprises. The solution of environmental and economic problems at the enterprise is allocated from 

zero to hundredths and tenths of a percent of profit, while in the budget of the region is-less than 0.5% 

of all expenses. 

Currently, Kazakhstan does not have a single strategy to ensure the development of economic activity 

taking into account market conditions and environmental safety requirements in the region, the 

management accounting of environmental and economic activities is not carried out, the existing 

structure of environmental and economic management is ineffective, and business planning in this area 

is not carried out. Most enterprises do not realize the need for environmental management, 

environmental marketing, environmental audit, environmental impact assessment and other 

organizational and economic mechanisms (Sikhimbayev and Khanov, 2014). 

The development of management and economic activities of the region and its enterprises is 

constrained by the lack of development of theoretical issues, methodological and regulatory 

framework. To manage the economy of the region taking into account environmental safety, it is 

necessary to develop strategic plans and sustainable development programs (Golichenkov, 2001).  

The purpose of the study is to substantiate the formation and development of the main functional 

components of the integrated economic mechanism to ensure environmental safety of Kazakhstan. 

Data and Methodology  

The goal of this research is to justify the development of the main functional components of an 

integrated economic mechanism for ensuring the environmental safety of Kazakhstan. 

In the course of the research, methods of analysis and compilation were used to achieve the objectives. 

The methods of environmental research in the region have been analyzed by means of observations 

and surveys. Comparative table-based comparisons of general official statistical data were conducted. 

Results and Discussion 

The Republic of Kazakhstan is one of the countries in the world with the most difficult environmental 

situation. The current state of the environment is a consequence of decades of extensive policy 

approach to the development of productive forces and the exploitation of natural resources, ignoring 

regional environmental problems. The transformation of Kazakhstan's economy on market principles 

with the strengthening of raw materials orientation without due consideration of environmental 
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restrictions has led to an even greater aggravation of the environmental situation, in which the 

degradation of the natural environment has reached a catastrophic level, which poses a threat to the 

national security of the Republic of Kazakhstan (Smoilov, 2005). Therefore, the problem of formation 

of the system of environmental interests and hierarchy of social values on a natural and historical basis 

and, accordingly, the priority of developing an environmentally sound development strategy of the 

Republic of Kazakhstan and the formation of an economic mechanism that reflects the requirements of 

environmental safety is key. In this regard, the use of the principles and provisions of the concept of 

sustainable development, recognized by the world community as the basic ideology of economic, 

social and environmental balance of society, is particularly relevant for the Republic of Kazakhstan 

(Soltanbekova, 2009). 

 The experience of recent decades shows an increase in the number of natural and man-made disasters 

with serious environmental and socio-economic consequences. A prerequisite for the occurrence of 

disasters are environmental risks associated with the presence of dangerous natural and anthropogenic 

factors. The identification of the main environmental risks affecting the economy of Kazakhstan 

makes it possible to develop and implement more effective state policy in the field of greening the 

economy, production, development of environmental technologies, especially in leading industries. 

This is also relevant because the Republic, implementing the "Strategy 2050", "The Concept of 

transition to sustainable development for 2007-2024" aims at a long-term environmental strategy 

involving involving the harmonization of interaction between society and the environment, as well as 

the creation of an environmentally safe, favorable habitat. Implementing the strategic objectives of the 

concept through increasing the efficiency of resource use, increasing life expectancy, providing an 

increase in the index of environmental sustainability, will create an opportunity for Kazakhstan to be 

on the level of quality of life among the most competitive and developed countries of the world 

(Baimbetov and Idirisova, 2012). 

According to the published monitoring on the state of the environment in the Republic of Kazakhstan, 

prepared by a group of Kazakh and Russian scientists and experts of UNDP in Kazakhstan, 

Kazakhstan can be declared a zone of environmental disaster. It is estimated that 75 per cent of the 

country is at increased risk of environmental destabilization (Bezvidnaya, 2013). 

About 5 million people in Kazakhstan live in polluted air, and 2 million live in extremely high levels 

of pollution. 

In 2017, stationary sources of enterprises and individual entrepreneurs of the country released 2357.8 

thousand tons of pollutants into the air, which is 3.7% more than in 2016. Treatment facilities of 

stationary sources captured and neutralized 92.3% of the total amount of pollutants received.  

The largest volumes of emissions of the main types of specific pollutants are : sulfur dioxide - 786.4  

thousand tons, carbon monoxide - 431.9 thousand tons and nitrogen oxides – 264.7 thousand tons.  

The main emissions of pollutants into the air were carried out by industrial enterprises, which account 

for 84.1% of all emissions.  

Figure 1: Emissions of pollutants into the atmosphere in 2017. 

 
Source: Authors  
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The need for transition to sustainable economic development is due to a number of factors: 

First, there is inefficient use of resources in all major sectors of the economy. According to experts, 

this leads to a loss of profit of 4-8 billion USD per year for the economy, and by 2030 could reach up 

to 14 billion USD. 

Secondly, there is a deterioration in the quality of land due to the natural processes of desertification, 

erosion, as well as due to anthropogenic factors (pollution, contamination, irrational use). 

Thirdly, there is a problem of rational use and protection of waters of the Republic of Kazakhstan. 

Water bodies of Kazakhstan are heavily polluted by enterprises of mining, metallurgical and chemical 

industries, and municipal services of cities, and pose a real environmental threat. Groundwater, which 

is the main source of drinking water for the population, is also subject to pollution. 

Fourth, the level of air pollution remains high. There is a high level of air pollution in the cities, the 

level of concentration of solid particles is ten times higher than in the European Union. Air pollution is 

estimated to cause up to 6,000 premature deaths per year.  

Fifth, there is the problem of disposal of production and consumption waste. Especially the production 

activities of the oil and gas industry in many cases does not meet the requirements of environmental 

safety. There is no integrated waste management system. 97% of municipal solid waste is disposed of 

in uncontrolled landfills and landfills that do not meet sanitary standards. Also a serious problem is the 

historical toxic and radioactive waste of the industry. 

And this is not the whole list of environmental problems of Kazakhstan. It is established that 

environmental factors are directly related to human activity. According to the Committee of experts of 

the world health organization (WHO), 95% of all pathologies are directly or indirectly related to the 

adverse environment. 

Thus, 90 % of all cancer cases are caused by the negative impact of environmental factors. Of these, 

80% of cases are associated with exposure to chemical carcinogens and about 10% – radiation 

(Gergova, 2007). 

An analytical review of the current state of ecology in Kazakhstan has revealed a number of problems 

presented in Table 2 below.  

Table 2. Main threats to ecology of Kazakhstan 
 

reasons threats 

Emissions from 

industrial 

enterprises  

Atmospheric air pollution remains one of the leading environmental factors that have 

a negative impact on the environment. 

Main share of industrial emissions into the atmosphere is accounted for by enterprises 

in the oil and gas sector. Burning of associated petroleum gas is the main factor of air 

pollution  

Atmospheric air pollution is intensified due to the use of outdated production 

technologies, inefficient purification facilities, poor quality of the used fuel, poor use 

of renewable and non-conventional energy sources. 

Air pollution from 

road transport 

Share of emissions from mobile sources in cities tends to increase due to a rapid 

increase in the number of motor vehicles. The impact of the used transport of the old 

sample is particularly negative (today there are prohibitions on their import into the 

Republic of Kazakhstan), in which the specific emissions of pollutants from the 

exhaust gases significantly exceed the specific emissions of new models of vehicles, 

especially carbon oxides. 

Transboundary 

transfer 

Transboundary environmental issues include issues of water distribution, pollution of 

transboundary water bodies, atmospheric air and soil, movement of hazardous 

technologies, substances, waste, development of border mineral deposits, preservation 

of unique natural complexes. 

Anthropogenic 

contamination 

 Toxic chemicals and debris are released into the soil in high quantities that prevent 

the normal circulation of the soil systems. The main sources of soil pollution are 

residential buildings, industrial enterprises, transport, agriculture and nuclear power. 

Low level  

Ecological culture 

of population 

Economically predatory use of natural resources, pollution of the environment by 

unauthorized landfills. 

Source: Authors 
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Air pollution surveys were conducted in 19 cities of the country. The highest level of pollution has 

been noted in 10 cities (8 of which had a high level of air pollution), for example, Almaty, Ridder, 

Shymkent, Ust-Kamenogorsk, Karaganda, etc. Sometimes the maximum concentrations of pollutants 

exceed MPC by 10–20 times (for example, in Balkhash and Ust-Kamenogorsk for sulfur dioxide).  

Developing of the economic mechanism for the country's environmental safety during the transition to 

market relations has become an organic integral system of economy management and regulation. 

A special role is imposed on the system of economic standards and legal norms of enforcement actions 

on natural resource consumers, forming the basis of the economic mechanism in ensuring 

environmental safety. The essence of this mechanism is realized through the basic principle of rational 

nature management when the polluters and the users of natural resources bear the main costs of 

restoring disturbed natural integrity, as well as the introduction of environmentally friendly 

technologies and materials (Aidosov et al., 2018).  

To implement the regulation of environmental safety of Kazakhstan it is necessary to create an 

effective set of economic mechanism (Figure 2). 

Figure 2: An effective set of economic mechanism to ensure environmental safety of the Republic 

of Kazakhstan 

 

Source: Аuthors  

 

Figure 3. Environmental protection expenses for 2013-2018. 

 

Source: Аuthors (Statistical compilation "Environmental indicators of environmental monitoring 

and assessment", 2018. Retrieved from http://stat.gov.kz ) 
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It seems reasonable to also add an exemption from value added tax and profit reserves, for national 

and arboretum parks and Botanical gardens. This would significantly improve the financial situation of 

the reserves. It would also be possible to reduce the tax base of enterprises by the amount of funds 

from their own sources of financing aimed at capital investments that reduce emissions, discharges of 

harmful substances when calculating the tax on the income of legal entities. Given the current tight 

financial and tax policies, the company gets the opportunity to finance environmental protection at its 

own expense. (Kussainov et al., 2015). 

The state allocates a lot of funds for programs for the protection of the environment, soil, water, etc., 

but they often do not reach their destination. Science is also looking for ways to overcome 

environmental risks, for example, domestic scientists are now conducting research on the purification 

of soils contaminated with oil, and offer very simple and economical ways, with the help of microbes, 

the vegetation of the same soil. 

As can be assumed from the analysis, Kazakhstan is systematically strengthening environmental 

safety. This activity finds a well-deserved assessment of the world community. As a result of state 

initiatives, Kazakhstan was the first of the countries of the Central Asian sector to be elected a non-

permanent member of the UN Security Council. Kazakhstan conducts environmental propaganda and 

develops environmental education. 

Ecology problems all over the world are not local, no single country can solve them. And the solution 

of the most pressing issues of the state of ecology in Kazakhstan does not depend only on its efforts. 

Ecological safety acts as a basic value of modern society, and in this respect, the dominant influence 

of policies expressing social values and implementing measures aimed at shaping and protecting these 

values is manifested. 

Conclusion 

Global environmental problems undoubtedly affect and will affect the health of the population of the 

Republic, the nature of environmental management and industrial infrastructure. Unfortunately, it 

should be noted that in the Republic of Kazakhstan very little influence is given to the issues of 

adaptive measures to global environmental problems. This can be explained by the lack of coverage of 

this issue among decision makers and the fact that environmental activities have not been a priority for 

the country's development for a long time.  

Unsolved environmental problems significantly affect the health and life of citizens of the Republic of 

Kazakhstan. The Concept for the transition of the Republic of Kazakhstan to a "green" economy states 

that "environmental pollution has a serious negative impact on human health. According to 

international studies, about 40,000 children under the age of 10 have neurological disorders as a result 

of excessive exposure to lead. Kazakhstan is the second largest country in Central and Eastern Europe 

and Central Asia in terms of total pollution of the environment with organic substances."  

This indicates that the Republic of Kazakhstan has not yet established proper regulation of 

environmental protection, which leads to serious financial losses. Thus, "the lost profit from the 

inefficient management of natural resources can reach up to 7 billion USD by 2030". 

This problem requires a fairly deep and comprehensive analysis, which necessitates theoretical 

development and the formation of proposals and recommendations for the development of the most 

effective financial policy in this area, the optimal economic mechanism for environmental protection 

and environmental management.  

The current mechanism of economic management of environmental protection and nature 

management is not a single picture, it consists of separate and not always interrelated elements. 

This state of Affairs is largely due to the shortcomings in the formation of environmental policy, 

strategy and programs of Kazakhstan and the absence to date of a structured and formalized system of 

indicators for setting goals in the field of environmental safety and assessment of their achievement 

(Harris et al., 2017). 

In order to create conditions for sustainable development of the region, as well as environmental 

safety, the priority is to develop and implement a regional economic mechanism. For sustainable 

environmental management at the regional level using economic instruments of environmental impact 
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we offer methods of management of the economic mechanism in ensuring environmental safety of 

regions of the Kazakhstan. 

1. Reduction in negative technogenic impact on the environment 

2. Efficiency of proper disposal of industrial waste 

3. Planning and financing of environmental programs. 

4. Improvement of organizational and economic mechanism of greening  

5. Formation of market infrastructure of environmental safety. 

6. Ensuring the improvement of the environmental management system in the field of 

environmental protection and environmental management. 

7. Introduction of innovative developments in environmental activities 

To develop mechanisms for sustainable management of environmental quality and environmental 

management, it is necessary to ensure the functioning and further development of the unified state 

system for monitoring the environment and natural resources, the foundations of which are reflected in 

the Environmental code of the Republic of Kazakhstan.  

The increased attention of the state to the issues of environmental safety and the consolidation of a set 

of measures for the economic stimulation of environmental activities will create a reliable basis for the 

stability of economic development and the protection of the health of the population and future 

generations. 
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HOTEL RESERVATIONS VIA ONLINE TRAVEL AGENCY BOOKING.COM.  
EU DIMENSIONS OF THE “BEST PRICE” CLAUSE 
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Abstract: The use of online reservation systems has become a must for hospitality businesses. This article is focused on the 

use of www.booking.com as an online search engine for accommodation in a family hotel in Blagoevgrad, Bulgaria. The aim 

of the research is to analyze the behavior of people, using one of the best performing online travel agencies in the world for 

hotel room reservation. The article reveals interesting statistical facts about the nationality of the guests and how far ahead of 

time reservations are made. Data for the electronic device, which is used to make a reservation, is stated in the article. The 

“best price” clause of booking.com is taken into account, as it is being banned in some EU countries, but still influencing the 

decision making process of hotel customers. A brief outlook of the ‘’most favored nation’’ (“MFN”) clause, also known as 

‘price parity’ or ‘best price’ clause (“BPC”) and its application in EU countries is included. 

JEL Classification Numbers: K21, L83, DOI: 10.12955/cbup.v7.1354 
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Introduction 

Technological progress and tourism have been going hand in hand for years (Poon, 1993; Sheldon, 

1997). The introduction of Computer Reservation Systems (CRSs) and Global Distribution Systems 

(GDSs), followed by the evolvement of the Internet, have transformed the best operational and strategic 

practices in the industry dramatically (Buhalis and Law, 2008). The easy access to internet nowadays 

makes the hotel room reservation available with the press of a button on a person`s electronic device. 

The main role is played by OTAs (online travel agencies) in the vast internet market of hospitality 

transactions. They have created complex and customer oriented platforms that offer the tourists a choice 

from hundreds of hotels in some cities. Almost every hotel, hostel, guesthouse or just short rent 

accommodation is listed on an OTA website. The big OTA companies are leveling prices and assessing 

the quality of certain hotels in every tourist destination. Despite the fact that online travel platforms are 

many in number the leaders on the market are notorious to all travelers. Expedia group and Booking 

Holdings (former Priceline group) have dominance in the world online accommodation sales. The 2018 

annual report of Phocuswright for USA (2018) shows that Expedia and Booking.com maintain their grip 

on the OTA market, with a combined 92% share of OTA gross bookings. According to Hotrec European 

Hotel Distribution Study for 2017 the 3 main market players within the OTA market remain Booking 

Holdings (Booking.com), Expedia Group and to a lesser extent HRS, with an aggregated market share 

of 92%. Booking.com is by far the most influential OTA in Europe, with a 66.4% share. The dominance 

of Booking.com has been rising over the last 4 years by more than 6% between 2013 and 2017 (i.e. from 

60% to 66.4% (HOTREC 2018). 

BPC is a mechanism used by OTAs to restrict hotels from offering better bargains on other distribution 

channels than these on OTA`s sales channel. Various National Competition Authorities in Europe 

agreed that best price clauses could restrict competition between OTAs for commission rates, but 

eventually arrived at different assessments and decisions (Hunold, Kesler, Laitenberger and Schlütter 

2017). Hotel prices and room allotments on various online channels are strongly influenced by BPC. 

Literature review - Booking.com 

The article focuses on Booking.com as a main provider of hotel reservations. Booking.com is a service 

intermediator in the field of accommodation reservations or so called Online Travel Agency (OTA). 

OTAs can be divided in several types according to the accommodation units they serve or their business 

model. The business model used by Booking.com is an agency business model, while that of 

TripAdvisor is an advertising business model – meta search platform and Expedia is a merchant business 

model 

Established in 1996 in Amsterdam, Booking.com has grown from a small Dutch start-up company to 

one of the largest travel e-commerce companies in the world. Part of Booking Holdings Inc., 

Booking.com now employs more than 17,000 employees in 198 offices in 70 countries worldwide. The 

Booking.com website and mobile apps are available in over 40 languages, offer 28,889,403 total 
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reported listings, and cover 145,429 destinations in 228 countries and territories worldwide. Each day, 

more than 1,550,000 room nights are reserved on the platform (www.booking.com 2019). At 

Booking.com, travelers can access a very large selection of places to stay like hotels, hostels, private 

apartments, villas, vacation homes, family-run B&Bs, luxury resorts, and even tree houses or igloos. 

The platform interface is user-friendly and at the same time, very powerful since it provides users with 

effective filtering options as well as with useful management functions (Mellinas et all. 2016). The 

development of the company is supported by creative staff and a customer-oriented attitude. The 

company invests millions in surveys aiming to improve customer satisfaction in order to keep revenues 

and even increase them.  Figure 1 (www.statista.com 2018) shows the revenues during the last decade. 

There is a constant rise of the revenues of Booking Holdings from the estimated 1,41 billion U.S. dollars 

in 2007 to 12,68 billion U.S. dollars in 2017 (ex Priceline group), as they increased almost 10 times. In 

Forbes Global 2000 rating for 2018 Booking Holdings is ranked 398th, ahead of the largest hotel chain 

“Marriott” and companies like General Motors, LG electronics and Monsanto (Forbes Global 2000, 

2018). As of May, 2017 the market capitalization of former Priceline group was USD 92 billion (Cohen, 

2017 – Boston Hospitality Review). According to Statista.com in list of “The 100 largest companies in 

the world by market value in 2018” Booking Holding is ranked 91st. Investopedia data for the most 

expensive publicly traded stock ranks Booking Holdings 5th in the world with price of 1818 USD per 

stock, overcoming a giant like Amazon on 6th position 

(https://www.investopedia.com/ask/answers/081314/whats-most-expensive-stock-all-time.asp 2018) 

Figure 1 – Revenue of Booking Holdings worldwide 2007 – 2017 (in billion U.S. Dollars)  

 

Source: www.statista.com 

Booking.com signs contracts with every hotel including commission rate for every room or service 

booked through the platform. Usually the commission varies from 15% to 30% depending on the size 

of the hotel and the tourist region it functions. Hotels listed on Booking.com can also increase their 

commission rate and thus gain advantages in their visibility on the platform. Their “Preferred partner 

property” program encourages partners to pay more commission in exchange for better visibility on the 

OTA`s web site.  

Booking.com can be accessed both as a tourist and as an accommodation provider via Booking Extranet. 

The Booking Extranet is easy to use and offers a complex administration panel for it’s partners. On the 

administration panel there are many submenus like Home page bar, Rates & availability, Promotions, 

Reservations, Property, Opportunities (Commission-free bookings option, Visibility increase, Preferred 

Partner Program and Genius Partner Program, all of these tools to enhance a partner’s impression), 

Inbox, Guest reviews, Finance. The last two submenus add complexity to booking.com ease of use: 

1) “Analytics” is a sophisticated statistical information submenu with well-structured information. 

2) “Marketplace” is the bar in the Extranet panel with tools designed to increase the sales or simplify 

the work process - Booking Button (commission-free bookings made direct through hotels’ channels 

with customizable booking engine), Web Direct (a secure, customizable website for direct bookings), 

Rate Intelligence (helps hotel to determine the competitiveness of its rates within the local market), 

Pulse (application for smartphones managing the property on the go) and other products.   
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The Booking.com Extranet platform lets property owners increase sales and promote their 

accommodation units to the global public. Booking.com provides analytical tools and dashboards for 

accommodation providers that help them to increase their visibility and their business (Mellinas et al., 

2015; Mantovani et al., 2017; Martin-Fuentes et al., 2018). 

The “Best price” clause 

Booking.com offers a broad choice of accommodations for a good price. Often this good price is offered 

thanks to the “best price” clause (also known as “MFN” – most favored nation clause).This clause is 

included in the contract between the accommodation provider and the OTA and obliges the owner of 

the hospitality unit to provide the best possible price on the OTA`s platform. A variety of prices across 

different sale channels are dependent on the restrictions over price formation. Lowest prices are 

reasonably supposed to be present at hotel’s direct sales channel due to the insignificance or even lack 

of additional distribution and transition costs. A hotel might also start using an OTA that has relaxed its 

parity clauses, and could start using other channels which had been less attractive to use in view of these 

restrictions (Hunold et al., 2017). BPC, known also as MFN or ‘’price parity’’ is a focus of the EU 

legislation structures in the last few years. A common practice adopted by OTAs is the use of BPC, thus 

hotels listed on their sites are bound to offer better deals than those on alternative sale channels or their 

direct sales channel.  Price parity clauses are divided into two types. A "wide" price parity clause requires 

that the price charged by the hotel on the OTA cannot be reduced when selling via alternative channels, 

including rival OTAs and direct selling. A "narrow" price parity clause is less rigid, as it allows the hotel 

to charge a lower price when selling through other OTAs; however, the hotel cannot charge a lower 

price when selling directly. This practice has raised serious antitrust concerns, given the fact that in most 

countries the OTA sector is already highly concentrated (Mantovani et al., 2017).  

Booking.com was investigated for infringing the EU competition law Article 101(i) in the years 2014-

2016 in many EU countries. National Competition law authorities in UK and Germany started the 

process of abolishing the “best price” clause.  On 22 December 2015 the Bundeskartellamt prohibited 

Booking.com from applying its BPCs and ordered the company to delete them from its contracts and 

General Terms and Conditions by 31 January 2016 as far as they affected hotels in Germany. Two years 

before, on 20 December 2013, the authority had already prohibited Booking's competitor HRS from 

applying similar clauses. In 2015, the French, Italian and Swedish national competition agencies, after 

investigating Booking.com, accepted its commitment to switch from wide to narrow price parity clauses 
(Caccinelli et al., 2018). The French Parliament passed the “Macron Law”, according to which all price 

parity clauses were banned which came into force from January 2016 (Mantovani et al., 2017). The 

Austrian parliament passed a law in November 2016 that prohibits BPCs of OTAs from January 2017 

onward (Hunold et al., 2017).   

Booking.com reacted to these legislation issues by launching innovative tools and options for its 

partners. In April 2015 BookingSuite was introduced – a system that helps hotels build innovative 

websites and receive commission free bookings through the BookingButton tool. In 2016 the data-driven 

Analytics and Opportunity Centre for hotels were launched. All these as to build confidence and 

commitment in the partners of Booking.com. A study by Hunold et al. (2017) revealed an interesting 

trend of reservations after the abolition of BPC in some EU countries. It showed that after a shocking 

decrease in reservations and featured properties on Booking.com it was followed by a strong and 

influencing trend of solid increase of the number of bookings and the newly listed properties reaching 

numbers higher than the top ones before the BPC ban was implemented. BPC was present when a 

contract was signed between hotel “Fenix” and Booking.com in 2011. This fact influences the price 

policies of the hotel. 

Methodology 

This article is focused on the use of Booking.com as a main online reservations provider for a family 

hotel with a Booking.com rating of 8.7, situated in the city of Blagoevgrad, Bulgaria. The goal of this 

survey is to reveal how global and local trends in hotel room reservations are followed or even influenced 

by Booking.com so that customers’ needs and requirements are met. This makes the company a desired 

partner for many hotels supplying secure reservations and great online visibility. Underlined is the 

importance of Booking.com for attracting last minute mobile sales of rooms.  The behavior of the people 

booking a room at hotel “Fenix” through Booking.com is analyzed, the nationality of the guests and 
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what device they have used for reservation online. For the purpose of the survey, data from the Analytics 

dashboard in the property’s extranet webpage was used. The survey is divided into several aspects as 

follows: 

1. A study of the time in advance of the guests, who make a reservation of a room and the corresponding 

length of their stay. Statistics data for the period of time in advance which guests have made a reservation 

and the corresponding cancelation rate was used, and this data was compared to the statistics of the 

market. In this case there were 536 room reservations reviewed for the last 365 days as of January 23rd, 

2019. 

2. Statistics data regarding the nationality of the guests was obtained from the hotel’s analytics 

dashboard. This data was compared to the statistics of the market. The data was obtained from 534 room 

reservations for the last 365 days as of January 23rd, 2019. 

3. The electronic device (computer, tablet, telephone), which is used to make a reservation was 

reviewed and compared to last year’s statistics. 

All this data is used to analyze the behavior of people making reservations in the hotel “Fenix”. 

Research 

The family hotel “Fenix” is a partner of Booking.com since March 2011. For these years the relationship 

between the hotel and the OTA developed and growth was supported for both the small partner and its 

larger reservation provider. Being in proximity to the Rila Monastery – a symbolic national tourist 

attraction and on the road between two big cities, Sofia – the capital of Bulgaria, and Thessaloniki – the 

second biggest city in Greece, provides the hotel many business opportunities. Hotel “Fenix” opened in 

2004, situated in the central part of the town, it offers accommodation in 15 rooms, a restaurant and 

lobby bar, and organisation of special events; airport transfers and daily trips are offered for visitors. 

The hotel has its own website, Facebook profile and was listed in several OTAs. Reservations through 

Booking.com account for 22% of all reservations in the family hotel “Fenix” but, for foreign tourists 

coming to the hotel, 59% of foreigners book reservations through Booking.com. Statistics in the 

following diagrams show how people prefer to make a reservation and what time in advance they are 

making it. 

Data from Figure 2 reveals customer behavior by showing what time period in advance the guests make 

their reservations and the corresponding length of their stay: 

Figure 2: How far ahead guests have booked and the length of their stay. 

 

Source: Hotel Fenix Extranet Booking.com, January 23 2019 

Figure 2 shows that most of the reservations in the hotel are made 1 to 7 days before arrival with 30.8% 

made just 0-1 day before arrival. It’s clear that nearly one third of the guests prefer to book in the “last 

minute”. These guests usually stay for a day at the hotel. Longer stays are booked more in advance: 31-

60 days prior to arrival reservations typically book for 2.1 days of stay. 

As of perspective of cancelation details Figure 3 is presented. 

From Figure 3 we can see the small number of cancelations occurring in the “last minute” (8.8%) which 

is due to the cancelation policy of the property in Booking.com. If a reservation is canceled within the 
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last 24 hours of arrival the first night of the booked stay can be charged by the hotel. This makes people 

more careful and they usually cancel their bookings more in advance of these 24 hours. 

Figure 3: How far ahead in time guests have booked and the corresponding cancelation rate. 

 
Source: Hotel Fenix Extranet Booking.com, January 23 2019 

 

Figure 4: How far ahead guests have booked and the cancelation rate compared to the market data. 

 
Source: Hotel Fenix Extranet Booking.com, January 23 2019 

Figure 4 shows that hotel “Fenix” has fewer last minute reservations than the market it operates in. This 

fact is due to the lack of “last minute” offers from the property. A positive fact is the cancelation rate 

compared to the market which shows that the property has less cancelation than the average for the 

market. This data shows the loyalty of property guests is higher than the market average. 

Figure 5: Nationality of the guests. 

 

Source: Hotel Fenix Extranet Booking.com, January 23 2019 
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As seen in Figure 5 most of the guests are from Bulgaria 40.3%, followed by guests from Greece – 

9.1%, and Romania and Russia with 5.4% each. This fact is contributed towards by the proximity of the 

town to the border with Greece. Reservations from Romania are mostly of people stopping by on the 

way to Greece for their summer vacation. Russians are mostly students from Blagoevgrad Universities. 

These facts confirm statistics of the Ministry of Tourism in Bulgaria for 2018 stating that guests from 

Romania and Greece are first and second in numbers visiting Bulgaria and Russia 5th (Ministry of 

Tourism Bulgaria 2018). A survey by Dimitrov et al. (2017) aimed to grasp the largest possible sample 

of relevant market segments of international tourists visiting Bulgaria also confirms these numbers. 

Figure 6: Device used for reservation compared to last year result. 

 

Source: Hotel Fenix Extranet Booking.com, January 23 2019 

In Figure 5, from 2018 to 2019 an increase in the reservations made via mobile phone 34.7% to 40.3% 

is observed related a decrease of desktop reservations from 62.4% to 56.8%. This confirms the global 

trend of increasing smartphone online reservations which is especially strong in Asia. In North America 

and Europe, mobile bookings stand at just 28% and 33% respectively. In Asia, the figure is between 

45-49%, while it is 53% in the Middle East. Part of the reason seems down to regional 

demographics. For instance, over half of the population in the Middle East is Millennials—and 

their mobile usage is almost 100% (www.traveltripper.com, 2018).  

Discussion and Conclusions 

In this article we exposed the leading role of Booking.com as a major OTA in Europe and to some 

extend in the world. What gives assurance that this internet platform is the best and most appropriate 

partner for every hotel? Some other big OTAs like Expedia (established by Microsoft), Tripadvisor, 

Ctrip and even Airbnb are trying to take the lead or just close the gap to the leading hospitality provider. 

Though many countries blocked or restricted the BPC of Booking.com, statistical data shows that the 

share of the OTA still increases in EU (Feinstein E., 2018). Adopting the antitrust measures of the EU 

evoked a set of new consumer and partner services that smoothened the effect of the removal of the best 

price clause. As shown in surveys by Mantovani, A., Piga, C., Reggiani, C., (2017) and Hunold, M., 

Kesler, R., Laitenberger, U., Schlütter, F, (2017) it is evident that the price drop and delisting from 

Booking.com was just a temporary solution. Hotels need to use an OTA that gives them confidence and 

last-minute web exposition to attract consumers. Most OTAs are offering similar services but only few 

provide such vast visibility as Booking.com to guests on the internet. Booking.com invests billions in 

advertising on Google and collaborates with partners like Tripadvisor and Ctrip to achieve a broader 

market grasp. For example, when searching for a flight at Wizzair.com (budget airline) a link with 

appropriate hotels on Booking.com pops up. The worldwide advertising budget of online travel 

companies rose from 2.61 billion USD in 2012 to 10.7 billion USD in 2018 (www.statista.com, 2019). 

According to an article by Prieto M. (2017) Priceline group spent more for marketing than any other 

online travel company in the world for the period 2013 – 2017, a fact that supports the stronghold 

position of Booking.com on the stage of online market. Their heavy investments are paying off and 

attract more hoteliers to join the platform. Then the system of evaluation and ranking drives hotels to 

please Booking.com’s and consumers’ requirements to achieve a front row market position. Mobile 

reservations are increasing as observed in this article hence hotels’ online presence becomes a must and 

a driving factor for success. Being online is crucial but total dependency on one OTA limits hotels’ 

horizons and diversification. A survey by Stangl, B., Inversini, A. and Schegg, R. (2016) showed that 

on average hotels in Austria, Germany and Switzerland use more than 3 OTAs and in Germany the 

https://www.thinkwithgoogle.com/intl/en-145/perspectives/local-articles/winning-mena-millennial-traveller-new-data-how-use-it/
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market is lead not by Booking.com but by HRS group’s web platforms - a slightly different picture from 

what we observe in most other EU countries. This fact can trigger the evolvement of new inner country 

based OTAs trying to overcome the dependency on one main online distribution channel by offering 

better financial conditions to hoteliers. Some OTAs like Gomingo.com offer no commission bookings 

for listing with them (https://www.gomingo.com/help/our-company) or a free booking engine to install 

on a hotel’s website like Freetobook.com (https://en.freetobook.com/pricing) but their worldwide e-

visibility is not as great as that of the “giant” OTAs. 

The surveys in this paper draw several conclusions as follows – hotels take advantage of the visibility 

offered by OTAs’ websites in exchange for a commission rate depending on their desire to be on the 

first shelf of the online marketplace, overcoming their competition. Being in the front row of many 

similar businesses takes lots of effort and often additional investments have to be made by hotel 

managers. OTAs show the price formation path for hotels using their service and thus make price 

assignation an easy game for hotel managers. Attracting the attention of tourists draws more bookings 

which fulfill hotels’ room occupation plans. As a pronounced player, Booking.com increases hotel 

occupancy rates despite a restricting price policy by applying BPC in some EU countries. The efforts of 

several EU countries to ban parity clauses open a clear way for small and large hotels to become more 

competitive and apply diverse prices on various online channels including direct sales on their online 

reservation channels. 

The case of a small family hotel, listed mainly in Booking.com, reveals that reservations results are 

dependent on a good rating in Booking.com as the main OTA in Europe with a 66% share of the market 

as well as the appropriate use of the business opportunities and surrounding economic conditions of the 

region where the hotel operates. Despite the lack of BPC in some EU countries, hotels are still aware of 

the need for greater visibility supplied at affordable prices by big OTAs like Booking.com. As far as 

foreign tourists are concerned, OTAs play significant roles for attracting more room bookings which is 

outlined in this survey. 

Several limitations are present in the research such as only one hotel being reviewed in one online travel 

agent platform. In a future survey a broader examination has to be made. The share of Booking.com as 

a distribution channel in all hotels’ sales has to be investigated and the importance of Booking.com’s 

rating system in Bulgaria can also be reviewed. A more detailed survey of competition in the OTA 

market in EU and especially Asia has to be conducted. 
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SMART CITY CONCEPT WITHIN SELECTED COUNTRIES 

Simona Jaculjaková1,Katarína Repková Štofková2, Dominik Laitkep3 

 

Abstract: This manuscript deals with the issue of the Smart City concept in the capitals of selected European countries, which 

are the Slovak Republic, the Czech Republic, and Austria. This scientific manuscript defines technical terms such as Smart city 

and also the whole concept of the Smart City. An overview of Smart City services is also presented. The analysis of the current 

state of the article is focused on the Index Cities in Motion 2018 which evaluates the current development concept of a Smart 

City in selected major cities such as Vienna, Prague, and Bratislava. Based on the analysis, we wanted to verify whether the 

Slovak Republic is ranked in the first half of the surveyed countries within the Index Cities in Motion.This hypothesis has been 

confirmed.Within these selected capital cities, we focused on mobile applications, which are provided under the three chosen 

areas of the concept of a Smart City such as transportation services, environmental services, and real-time localization services. 

Subsequently, we found that most applications in the countries under review are implemented in the transport sector. 

Subsequently, we focused on the number of downloads and the cost of each app. We've also researched apps through Google 

Play.Based on a detailed analysis, we defined the advantages and disadvantages of the three most frequently used areas of the 

Smart City concept. 

JEL Classification Numbers: O39, Q56, R11, DOI: 10.12955/cbup.v7.1355 

Keywords: Smart City, Applications Smart City, Transport services, Environmental services, Real-time services localization, 

Mobile apps

 

Introduction 

The term “Smart City” can be defined as a Smart City which uses modern and intelligent technologies 

that facilitate energy saving, increase the standard of living and also saves the environment. In practice, 

a Smart City can be defined as the implementation of modern technologies to save energy, improve 

awareness and increase the speed of civic engagement in the city. The implementation of new smart 

technologies requires the cooperation of the public sector, industry, education, and NGOs of the city. 

The concept of a smart city aims to build social as well as technological infrastructure that accelerates 

economic growth. The concept of a smart city has the task of the building and development of public 

infrastructure, local roads, public lighting, cycle paths, waste treatment solutions and the operation of 

public buildings. These activities help to increase the standard of living of the population, to improve 

the overall management of the city and to regulate the negative impacts on the environment. 

Overview of intelligent city services 

The concept of a Smart City offers a wide range of individual services and applications that can be used 

in everyday life. In the Table 1 there is displayed in which areas it is possible to use the concept of a 

smart city and smart services that can be provided.  

The Table 1 shows services that cover areas such as transport, utilities, education, health and social care, 

ecology, and public security. The development of individual applications and services are extended to 

various areas to assist citizens in everyday life. To realize these services, it is necessary for individual 

cities to secure a smart grid, smart home, the location of individual applications, mobile payment and so 

on. 

Smart city projects are funded at the national and international level. At the international level, the 

European Union supports the development of smart cities through various grants. Another international 

aid for the development of smart city projects is the European Investment Bank, which has been 

contributing a certain percentage for 20 years. At the national level, the funding of these type of projects 

is dealt with by individual ministries and competent authorities, which are dealing with smart city 

development contributions in that country.  
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Table 1: Overview of intelligent city services 

Description Examples of use 

General business services 

Establishing relationships between city and partners 

to deliver value-added services to stakeholders 

 smart shopping 

 e-shopping 

 easier access to the labor market for citizens 

Smart buildings 

Smart buildings take benefits from the integration 

of communications and management systems 

 optimized air conditioning, 

 management of general facilities 

Education, health care and social services 

Creating applications that help to improve processes 

in these areas. These applications also provide 

better access to individual services 

 telemedicine 

 sharing medical records 

 tracking systems for elder people 

 virtual exhibitions and lectures 

Energetics Smart lighting 

Intelligent electronic systems that connect power 

networks 

 lighting control system 

 smart grid apps 

 optimize network performance 

 compliance monitoring 

Smart Grid, measurement of gas, water and electricity 

Smart measurings that record the use of energy, 

water, and gas for a certain unit of time 

 wireless communication for smart metering 

 on-line consumption information 

Smart Utility, Water and sewer network 

Smart water and sewage management 

 smart sewer system 

 waste bin monitoring 

 water network management system 

 compliance monitoring 

Transport services 

Smart transport solutions 

 bike-sharing 

 applications for reporting potholes 

 taxi-calling apps 

 applications to reserve a parking spot in downtown 

Environmental policy 

Green solutions implementing through smart 

devices 

 waste and recycling apps 

 applications for air quality control 

 electric car ordering apps 

Public security and crime 

Early warning system for citizens. Optimizing 

emergency response time and capacity 

 city video surveillance system 

 IP monitoring system 

 distress signal 

Real-time localization of services 

Providing reasonable information for the needs of 

citizens 
 strategic placement of city-dashboard with substantial 

information for citizens 
 

Source: Author 

Analysis of an intelligent city in selected countries 

The analysis of the current situation deals with the concept of the Smart City in countries such as the 

Slovak Republic, the Czech Republic, and Austria. These countries were chosen because of a similarity 

that is closest to the conditions of the Slovak Republic. In these selected countries, we focused only on 

capitals. We analyzed in detail the Index Cities in Motion, which gave us an insight into the current state 

of the smart city concept. 

Index Cities in Motion 

The Cities in Motion 2018 Index evaluates 165 countries around the world based on nine key areas. The 

Index Cities in Motion is conducted by the Business School of Navara, Spain annually.  

The areas of the index under review include: 
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1. The Economy– main indicators are GDP and the number of large international companies based in 

the city. 

2. Human Capital– in this area is mandatory the education of the population itself, the number of 

university specialists, etc.  

3. Social Cohesion – this area focuses on monitoring crime, unemployment and the quality of health 

care in individual cities. 

4. Environment – main indicators in this area are air quality, efficient use of water, reducing emissions 

and so on. 

5. Governance– in this area is monitored expertness of city councilors, communication of the municipal 

council with the inhabitants themselves, a publication of self-government contracts, etc. 

6. Urban planning– main parameters of this area are the evaluation of the construction of infrastructure 

and the monitoring of public transport. 

7. International outreach– in this area the promotion of the city are monitored, as well as holding 

international congresses, visiting the city by foreign tourists, etc. 

8. Technology– the main indicators of the area include monitoring the city's popularity through social 

networks, the number of places with free Wi-Fi connections, etc. 

9. Mobility and transportation– the density of the transport infrastructure network is overviewed. 

The table shows the individual rankings of countries within the monitored areas. Countries score points 

from 1 to 165. The lower the value, the better place for the country. As an example, the capital city of 

Bratislava reaches the 74th position in Terms of Economyamong the 165 countries surveyed. These 

positions in each area are important to determine Cities in Motion Index (CIMI). The value of the 

resulting index CIMI ranges from 0 to 100 points. The higher the index, the better the overall position 

of the country. The city that reaches 100 points has the best ranking. 

In the Table 2 we can see the score of the capitals of selected countries in the individual areas of the 

Index of Cities in Motion of 2018. 

Table 2. Evaluation of selected countries in the Index of Capital Cities in Motion of 2018 

Index of Capital Cities in Motion of 2018 

Monitoredarea Vienna(A) Prague (CZ) Bratislava (SK) 

Economy 72 82 74 

Human Capital 31 61 81 

Social cohesion 36 31 16 

Environment 18 23 32 

Governance 18 60 42 

Urban planning 41 94 64 

International outreach 8 27 90 

Technology 23 18 131 

Mobility and transportation 14 66 91 

CIMI 71,51 63,85 56,18 

Cities in Motion 19 40 67 
 

Source: Author 

The table shows the ranking of selected countries in the Cities in Motion 2018 index. Vienna, the capital 

of Austria, achieved a total score of 71.51 points, which means that the score was ranked 19th out of the 

165 monitored countries. In the Czech Republic, the capital city of Prague is ranked 40th out of the 165 

countries surveyed. Prague achieved a total score of 63.85 points in the monitored index. Another 

selected country was Slovakia with the capital city of Bratislava. This city of Bratislava is ranked 67th 

out of 165 evaluation countries and achieve a total score of 56.18 points. Finding that the Slovak 

Republic ranked 67th out of 165 countries, we can conclude that the Slovak Republic rank is in the first 

half of the countries under review. 

The analysis of the concept of the Smart City in selected countries, according to the Index Cities in 

Motion showed that Austria is the best country. Vienna has achieved the best results in terms of 

economy, suggesting that the city is home to a large number of international companies and that the 

GDP is also higher than in other countries. The worst area in which Vienna should improve the score is 

International outreach. In this area, Vienna should improve the promotion of the city, organize more 
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international congresses, etc. The Czech Republic is the second-best country among the selected 

countries. The City of Prague received the highest score in the Urban planing area because it has a very 

well built transport infrastructure. The worst score was achieved in the Technology area, where it would 

be necessary to focus on increasing the number of places with free Wi-Fi, etc. The last country among 

the selected countries is the Slovak Republic. The capital city of Bratislava achieved the best score in 

the field of Technology, which means that the city can present itself through social networks and is 

technically proficient to implement the smart city concept. The worst ranking area of Cities in Motion 

is Social cohesion. Bratislava should concentrate on improving the quality of health care, reducing crime 

in the city and so on. 

Methodology 

In this article, we implemented a professional definition of what is a Smart City and the Smart City 

concept along with an overview of smart urban services. Subsequently, we carried out an analysis of the 

current situation through monitoring the Index Cities in Motion, which monitors the current state of the 

concept of Smart City in selected countries. 

The result of this article is a private analysis which is focused on mobile applications which are used by 

citizens and can be used in the capitals of selected countries. Those mobile applications are divided into 

three groups. Based on the private analysis, we deduced the individual advantages and disadvantages of 

the selected areas of interest and made individual recommendations for the smart city concept. 

Results 

In the practical part, we focused on three areas where individual mobile applications are most often 

provided within the Smart City. These three main areas are Transport Services, Environmental Services, 

and Real-time Services Localization. In the Table 3 we can see what specific mobile applications are 

used in Bratislava, Prague, and Vienna. 

The table shows specific applications that are most often used in the selected capitals within the Smart 

City concept. We have found that individual applications are most often used in the field of transport 

services. 

After the comparison, we found that the city of Bratislava uses applications for monitoring the current 

location of public transport, finding the fastest connection or to download a discount card into an 

application. In the area of services, the city Prague uses applications which provide citizens maps of the 

road public transport, cycle paths or can report a damaged road. The city of Vienna uses applications 

which provide citizens the possibility to purchase a ticket for integrated transport as well as to obtain 

information on the nearest connection and timetable. Other apps give citizens the option to rent bikes in 

the city center. 

Individual capitals of the selected countries within the concept of Smart City also cover environmental 

services, which help to improve the environment. 

An application has been created for citizens in the city of Bratislava. The application helps to classify 

an unknown plant into the respective species. Another application in the field of environmental services 

is the application for waste sorting. By taking pictures of the waste into the application, it is possible to 

find out how to sort the waste. Another application has been created in the city of Prague that provides 

citizens with an order for an electric car ride. Another application is provided in the city of Vienna to 

gather information on the waste collection dates. Another application provides information about the 

nearest eco-shop for the user of the application. 

Another area of focus is localization services in real-time. These services provide up-to-date information 

that individual citizens can use in their daily lives. 

Through these applications, citizens of Bratislava can report broken lightings, building damage, etc. 

Another application provides up-to-date information about individual restaurants, hotels, public events, 

etc. In the city of Prague are created applications which provide citizens with an online city guide, 

information about the possibility of a trip or information about the opening hours of the pharmacy, 

medical facilities, etc. In the city of Vienna, real-time location services are provided with applications 

that give up-to-date information on individual hotels, cafes, and shops that are closest to the user of the 

application. Another application allows you to book a hotel or table in a restaurant for a specific time. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

155 

Table 3. Applications in individual areas of interest 

Transport services 

Bratislava Prague Vienna 

Hopin app 

provides citizens to track the 

current location of public 

transport. 

 

UBIAN app 

provides citizens the best 

possible transport links to their 

destination as quickly as 

possible. 

 

BMK digital 

provides option to download of 

public transport card and then 

citizen can use necessary 

discounts. 

DopravaPubtran 

provides citizens a map of 

the connection and the most 

suitable public transport 

connection. 

 

Na kolePrahou 

provides the best cycling 

trails and routes in Prague. 

 

Zmeňte to 

provides the ability to report 

damaged roads and 

sidewalks, by taking a 

picture of a problem. 

Smartphone “Wien Mobil” 

provides train, bus and tram schedules 

 

CityBike Wien 

bike-sharing application 

 

Wiener Linien Ticket App 

this application allows to buy a ticket 

for the integrated transport system 

Environmental services 

Bratislava Prague Vienna 

Pl@nt Net 

By using a camera app can get 

recognized to what species the 

plant belongs to. 

 

Green Bin 

If you take a picture of trash, app 

can tell you how to recycle it. 

Lítačka 

Through this app, a citizen 

can order an electric car for a 

ride to support emission 

reduction. 

APP MA 48 

Information about waste disposal 

schedule. 

 

Map TREEDAY 

Application for environmental 

friendly retails. The application also 

helps to lower the exhaust gases by 

monitoring the ways of transport used 

by citizens. 

Real-time services localization 

Bratislava Prague Vienna 

City Monitor 

Citizens can take a picture of 

malfunctioning public lighting, 

graphite on building, etc. The 

photo will be sent to the local 

authority that will resolve the 

issue. 

 

Bratislava región 

provides citizens up-to-date 

information about restaurants, 

hotels, public events in the city. 

Prague Visitor Guide 

Thisapp provides up-to-date 

information about 

monuments, restaurants, 

hotels, public toilets and so 

on. 

 

Prague Travel Guide 

Provides tips and information 

about trips in Prague. 

 

AplikáciaMoja Praha 

Provides citizens actual 

information about opening 

times of individual offices, 

pharmacy, medical facilities, 

etc. 

Susi 

City guidance application. 

 

Quando 

Application for restaurant booking. 

 

 

 

Source: Author 

The Table 4 shows the name of the app, the average monthly number of apps downloaded, the number 

of apps downloaded since the launch date, the launch date, and their price. In the Table 4, apps are 

ordered from the highest average monthly app downloads to the lowest in a city. The average monthly 

number of downloads per month has been found over the period since the app was created in 2019. 

The table shows that the most downloaded application in Bratislava is Pl @ nt Net. This application has 

been downloaded on average 84,746 times in the month since the application was created. In Prague, on 

average, the most downloaded app in a month is the Traffic Pubtran app, which is downloaded up to 
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4,673 times a month. Even though the total number of downloads since the app was created is only 

500,000, this app has won the lead. On average, the city of Vienna downloads the Quando app most on 

average per month. On average, users download it up to 10,102 times a month. It is the only application 

which is also paid. The price for an item is 2.79 € - 59.99 €. It depends on the version of the application. 

Table 4. Detailed information about each application. 

Application name 
Average monthly 

downloads 

Number of 

downloads 

Date of 

formation 
The price 

Bratislava 

Pl@nt Net 84 746 5 000 000 21. 01. 2014 Free 

UBIAN app 1 852 50 000 29. 09. 2016 Free 

HOPIN app 1 370 100 000 06. 11. 2012 Free 

Bratislava región 152 5 000 11. 03. 2016 Free 

City Monitor 62 5 000 20. 03. 2012 Free 

BMK digital 42 500 06. 02. 2017 Free 

Green Bin 31 1 000 01. 03.2016 Free 

Prague 

DopravaPubtran 4 673 500 000 28. 01. 2010 Free 

Lítačka 3 572 100 000 20. 08. 2016 Free 

Prague Travel Guide 1 725 100 000 14. 02. 2014 Free 

AplikáciaMoja Praha 725 50 000 16. 03. 2013 Free 

Na kolePrahou 477 10 000 28. 03. 2017 Free 

Zmeňte to 417 5 000 20. 12. 2017 Free 

Prague Visitor Guide 84 1 000 20. 12. 2017 Free 

Vienna 

Quando 10 102 1 000 000 03. 09. 2010 
2.79 €- 59.99 

€per item 

Smartphone „Wien Mobil 3 125 100 000 28. 04. 2016 Free 

Wiener Linien Ticket app 3 125 100 000 29. 04. 2016 Free 

SUSI 625 50 000 17. 04. 2012 Free 

City Bike Wien 625 10 000 26. 08. 2017 Free 

APP MA 48 193 10 000 04. 08. 2014 Free 

MAP TREEDAY 129 5 000 27. 09. 2015 Free 
 

Source: Author 

 

Figure 1. App rating on Google play 

 

Source: Author 
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We found out ratings for individual apps through Google Play. The rating scale is from 1 to 5. The 

higher the score, the better the app. In the Figure 1, we can see the average rating of individual 

applications. 

The chart shows that the best app that received the best rating on Google Play is City Bike Wien, 

while BMK digital received the worst rating. 

Like various research areas, the Smart City concept has certain advantages and disadvantages in the 

individual areas of study. For this reason, we have carried out a detailed analysis of the individual 

advantages and disadvantages of the smart city concept in these areas.  

Advantages and disadvantages of transport services 

The advantages of transport services include: 

 getting up-to-date information, 

 saving travel time by searching for the fastest transport connection, 

 making the timetable more transparent, 

 participation of citizens in improving the city. 

The disadvantages of transport services include: 

 high cost and cost of complexity in implementing the applications, 

 the citizen of the city must be connected to the Internet, be online. 

Advantages and disadvantages of environmental services 

The benefits of environmental services include: 

 contributing to the improvement of the environment, 

 assistance for sorting waste, 

 the using of electric vehicles for reducing emissions, 

 reducing the amount of poorly sorted waste, 

 promoting the sale of eco-products. 

Disadvantages of environmental services include: 

 high cost and complexity in realizing the applications, 

 the citizen must be connected to the Internet, they must be online, 

 when using waste sorting applications, they must scan each item of waste separately on the 

phone. 

Advantages and disadvantages of Real-time service localization 

The advantages of Real-time services localization are: 

 getting up-to-date information, 

 citizens participation in improving the city, 

 obtaining information on leisure activities, 

 getting to know the city's culture, 

 better orientation in the city. 

The following disadvantages of real-time service localization include: 

 high cost and complexity in realizing the applications, 

 individual apps are targeted to specific parts of the city, 

 the citizen must be connected to the Internet, so they must be online. 

The smart city concept brings various advantages and disadvantages. Based on the above-detailed 

analysis of the area of interest, we have found that the Smart City concept has several advantages. For 

this reason, it is necessary to realize and participate in the realization of modern digital cities that will 

help citizens in everyday life. 

Conclusion 

The Smart City concept is a modern way to modernize individual cities and move closer to digitalization. 

This is a broad concept and therefore has extensive engagement possibilities of the different services in 

different areas. To realize such a modern city,cooperation must be made from various parties, whether 

they are experts in IT, research organizations, the government of the country, or the European Union. 

The basis for creating a smart city is to obtain information from citizens who should be involved in 
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implementing such a concept. It is important to create cities that will serve citizens in raising their 

standard of living, improving the overall economy of the city and regulating negative environmental 

impacts. 

In the analysis of the current state, we followed the Index Cities in Motion 2018, which evaluates the 

individual areas that are involved in the development of the concept of the Smart City. From among the 

selected countries, we found that the best location was awarded to the capital of Austria, or Vienna. This 

capital scored an overall score of 71, 51 points, representing 19th place among 165 countries. 

As part of realizing the analysis of private capitals in the selected countries, we think that the use and 

sharing of realizing the concept of the Smart City is positive. These countries are trying to implement 

new ways in which they can contribute to the development of the digital city. Use of different service 

applications that people use and which are also useful for their daily lives. Compared to other foreign 

countries, these countries are still at the beginning of the concept of the Smart City. At the same time, 

we must state that their progress is visible and consequently the development of the Smart City concept 

in the countries concerned must be continuously supported. 
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FINANCE MANAGEMENT IN ARTS ORGANIZATIONS IN BULGARIA 

Vesela Kazashka1 

 
Abstract:  Arts organizations are a major factor in the Bulgarian economic. Good management of Art  organizations  is also 

associated with good financial management and control in order to achieve their  goals and objectives. The delegated 

budgets, the small scale of most of the Arts organizations, are a prerequisite for saving money or imposing the appointment 

of a financial controller. The lack of such a specialist in turn leads to poor control, inefficient spending of funds, violations 

and failure to verify costs, which can sometimes lead to bankruptcy. The objective of the report is two-sided - on the one 

hand, preventing the repetition of mistakes perceived as unsuccessful practices and, on the other hand, emphasizing the place 

and role of controlling the financial execution of a project and its importance for optimizing the effectiveness of the 

implementation as well as in the overall activity of Art  organizations. 

JEL Classification Numbers: M21, O22, Z11, DOI: 10.12955/cbup.v7.1356                                  

Keywords: Finance, management, Arts organizations 

 

Introduction 

The sector of cultural and creative industries represents 10% of the economically active enterprises in 

the Bulgarian economy, in particular the city of Plovdiv. 

 More than 7 million people work in Europe in the sector of Cultural and Creative industries. 

 In Italy is defined as the „third sector” (Berlinguer, 2012).  

 Globally, the economy that covers this sector is called the „Orange Economy” in Latin America and 

the Caribbean (Buitrago and Duque, 2013).  

The UNESCO Institute for Statistics (UIS) conducts and publishes the only global survey on 

employment in the field of culture, and also provides training for national statistical institutes. It offers 

a unique selection of indicators that countries can use to answer questions such as: What is 

employment in the cultural sector and useful findings and directions for development (UNESCO-

Global Report, 2018). 

The UNESCO report entitled "Reshaping cultural policies" (2018) aims to ensure the preservation of 

cultural heritage and ensure sustainable development by 2030. Worldwide exports of cultural goods 

are estimated at 253 billion USD dollars, with half of those employed in the sector being women. The 

findings highlighted by the institute are related to increased cultural product exchange between 

developing countries and northern markets, growth in global commerce in cultural goods by 20% in 

2014 compared to 2005, accentuation and development of digital platforms, the creation of internal 

quotas for increasing audiovisual production, and new policies and commercial contracts for trade in 

cultural products. 

In his report "Cultural Policies in the Age of Platforms" Octavio Kulesz draws some key findings:  

 The cultural value chain is rapidly transforming, similar to a network model, but few countries 

have the resources to address these changes. 

 Many countries apply digital culture policies that go beyond the initiatives to strengthen 

nodes. 

 The Global South, despite the benefits of mass acceptance in many countries, lack the 

infrastructure to consolidate the market for cultural goods and services. 

 The bulk of data disseminated on the Internet is steadily rising and revenue too. In 2016, 

revenue in the music market grew by 17.7%, due to the rise in streaming revenue. 

 Digital revenue accounts for 50% of the recorded music market. 

 The public sector may lose its entire creative scene completely unless a new approach is 

adopted to tackle the growth of market concentration on large platforms or the monopoly of 

artificial intelligence. 

 There is no new type of relationship between the public sector, private companies and civil 

society based on interactivity, cooperation and co-building of policy frameworks (Kulesz, 

2018). 

                                                           
1 Academy of Music, Dance and Fine Arts, Plovdiv, Bulgaria, vesela.kazashka@gmail.com 
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In this context, trust between the creator, public sector arts organizations, private sector arts 

organizations and the consumer of products is very important. The consumer not only excites, enjoys, 

buys and consumes cultural products, but also through his taxes supports the cultural industries that 

work with public funds. For this reason, it is important public funds for culture and art are spent as 

they are intended, legitimately and expediently. 

Creators and managers of creative products work in a rapidly developing environment that is 

particularly pretentious in terms of the purpose it has - to excite and influence the user, to create 

emotions and to cultivate a taste for beauty, good, and sustainability.  

This article is based on empirical research conducted in 2018. The subject of the study was art 

organizations from the city of Plovdiv, Bulgaria, and the empirical research was the management 

profile - forms of management, financial management and control, and project management. The 

profiles of the art organizations in the city were examined with the help of an expert map for depth 

research. 105 art organizations were interviewed through their managers. This research approach 

allows us to expand the knowledge and potential of art organizations, to evaluate and select 

appropriate tools to finance and improve financial control in organizations. Respondents met the 

following three criteria: 1. they are companies registered in Plovdiv; 2. they carry out activities related 

to creative work or are a cultural industry; 3. they perform activities that are related and subject to 

copyright. 

The aim of the research was to analyze the management features of the arts organizations thorough 

analysis, while at the same time identifying the difficulties related to their financial management, 

control and realization of projects.  

The article presents the results obtained, complements it with new ideas and develops the topic of 

financial management and control at the national level. 

The effect that arts organizations have on the quality of life besides social, cultural and economic. The 

Arts organizations have a great impact on the cultural and social life and in addition to that they also 

have an economic impact. In this context, the development and upgrading of financial skills and 

opportunities to cope with the financial crisis, the use of financial capabilities and the use of financial 

mechanisms for the development of arts organizations is of particular importance. Not only knowledge 

of financial engineering, but also effective and efficient use of resources is needed. Achieving the 

goals of arts organizations and giving reasonable assurance to management is achieved through sound 

financial management and control based on economy, efficiency and efficacy, consistent with constant 

internal and external changes in the environment. 

Economics is the acquisition of the goods, materials and services at the least cost of the resources 

needed to carry out the activity and to achieve the goals of arts organizations. Efficiency and efficacy 

in spending money depend on the competence, the awareness of art managers. 

Effective spending of resources (human, material, financial) involves the use of a minimum amount of 

resources to achieve maximum results. In order to have a balance, it is necessary to increase the results 

obtained by increasing the expended resources. When increasing resources, but preserving the size and 

quality of results, the effectiveness is decreasing (Seykova, 2018). 

From the point of view of financial management and control, effectiveness reflects the degree of 

achievement of the objectives when referring to actual and expected results.  

Efficiency is determined by achieving the goals regardless of the resources invested. 

Efficacy is to achieve maximum results from the resources used in carrying out the activity of arts 

organizations. 

An example of efficiency may be the timely firefighting of a gallery that would save a cultural heritage 

of a state, in this sense the value of the money invested is not important, but the achievement of the 

goals is. Or, the inputs for security systems, in which case the achievement of the goals of arts 

organizations is more important and it is necessary to achieve maximum and guaranteed efficiency and 

efficacy.  

Spending public funds also requires transparency, so that the public is confident about where, how and 

why public money is spent. 
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Practical examples and consideration  

According to Anna Veleva and Margarita Ruseva,  in their book “The aggregate approach in 

statistics”: "Statistics is an open system of rules (scientific macroknowledge and macroskills) that 

serves the human information system (HIS) in searching, finding and using the truth in a given 

problem situation - the truth as it exists in the  reality. They are convinced that the HIS is self-

organizing, self-controlling, self-governing and self-developing biological integrity, unity and 

synchronicity of matter, knowledge and energy (Veleva and Ruseva, 2016). 

Dr. Vasil Kolev, in his article "Government subsidies in Bulgaria granted by the Ministry of Culture 

for creative projects for the period 2007-2018", notes that: "The state policy for the development and 

protection of culture and the preservation of cultural heritage in the Republic of Bulgaria is 

implemented by the Ministry of Culture. With the admission of Bulgaria to the European Union and 

the reform of the budget system in 2007, the budgetary expenditures of the ministries, including the 

Ministry of Culture, is structured in program format and funding is provided for separate   policies and 

programs, rather than providing total budget divided by type of revenue, expenditure, transfers and 

indicators as it was until 2006. By the state budget decree from the same year, the Ministry's 

expenditures are presented in three policies and twelve programs. "The policy in the field of 

preservation of the cultural and historical heritage and support for the creation and distribution of art 

and cultural products and services" is structured with eight programs: "Preservation of the immovable 

cultural and historical heritage", "Preservation of the movable cultural and historical heritage" , 

"National Culture Fund", "Film Art", "Theater Art", "Music and Dance Art", "Ensuring the Protection 

of Intellectual Property" and "Supporting the Development of Bulgarian Culture and Art,the Bulgarian 

Book sector, libraries and community centers”. In the framework of the approved costs of the program 

in section two " administered budget expenditures "subsidies for the preservation of cultural values, art 

projects and other activities are provided." (Kolev, 2018). 

The Audit Office of the Republic of Bulgaria conducts an audit in 2018 of the Ministry of Culture for 

the period 01.01.2013 - 31.12.2014 and gave recommendations that needed to be addressed in due 

course. The audit is in connection with the implementation of the annual program of the Court of 

Auditors, the scope of the audit task includes the areas of Cultural Heritage, Museums and Fine Arts 

(NMNI); "Performing arts and arts education" (CITES); "Copyright and Related Rights" (APPS); 

"Control over the organization and efficiency of the administrative activity of the Ministry of Culture 

and the Secondary Authorities"; "Internal audit"; "Public Procurement" and "Property 

Management"(Audit for the Financial Management of the Ministry of Culture, 2018). 

As a result of the audit, recommendations were given to the Minister of Culture. The recommendations 

are related to updating the rules, analyzing the rules, putting in place adequate control activities. In 

summary, the recommendations can be presented as follows: 

 Verifying and analyzing the internal rules related to financial management and the control of 

state funding. 

 Reviewing and analyzing the rules for financial support and targeted funding of creative 

projects as well as the ex-post control over the implementation of the concluded contracts. 

 Introducing adequate control activities to ensure compliance with the legal framework, 

including, but not limited to, intellectual property rights.  

 A similar need for introducing new rules or for updating the old ones is also observed in the 

Arts organizations. Practice shows that many managers underestimate or do not know good 

financial management and control, and this leads to poor spending of public funds, which in 

turn leads to financial sanctions on the part of funders and is often a real prerequisite for 

bankruptcy. The high requirements imposed by funding organizations, in the absence of a 

system of financial management and control in arts organizations often prove to be an obstacle 

to applying for and absorbing project funds. 

 The main elements of financial management and control are related to planning processes, the 

provision of resources, and access to information and control. Financial control and 

management is implemented through interrelated elements: control environment, risk 

assessment, control activities, information and communication and monitoring that are tailored 

to the specific profile of each organization and are implemented through activities that ensure 

compliance, accountability and protection of resources. The below examples of omissions and 
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breaches are based on the preparation, implementation and reporting of arts organizations 

projects as well as the implementation of the main objectives and activities. 

 Audits are the actions that identify, correct and control operations to ensure that the funding 

body or budget spending officer is assured that the signs of violation, error or fraud will be 

identified accordingly. In the presence of such signs, the check is deepened. 

 The main deficiencies identified by the reviewing organizations - managing authorities under 

Operational Programs, the State Financial Inspection Agency, the Court of Auditors over the 

years can be formulated in several groups presented below.  

If we look at the gaps without the reasons for their occurrence, we risk them not being removed but 

instead deepening. In this context, it is important to note that there is a need for an adequate state 

policy on art and culture. And at this stage, the state is the main source of funding for arts 

organizations. As noted by the Director of the State Puppet Theater in Plovdiv, Mr. Victor Boytchev: 

"The distortion of the" delegated budgets "in the direction of" money at all costs and minimal costs 

"acquires a grotesque dimension with tragic shades ... the retention of specialists in the theater is an 

unpredictable process, and the service of spectacles of the required quality will be like "amateur"” 

(Boytchev, 2018)  

 A bottom-up change of law, consistent with the expert opinion of professionals in the sphere, is a 

prerequisite for solving problems. Of course, this is not an easy job and a process that will take place 

in a short time. But state politics in recent years has led to the "McDonaldization" of art and science, 

and the relationship between the artist and the audience is at the buyer-seller level. State and European 

policies must ensure freedom of the creator and manager within the law to find additional financial 

resources and make them effective and efficient. For example, the lack of a policy related to the 

provision of pre-financing or non-interest-bearing use of working capital for arts organizations that 

have made external projects an obstacle to the development and realization of such projects. Also, the 

provision of own funding for projects is an overwhelming task for many arts organizations and the 

reason why they cannot participate in national and European funding competitions. Looking back and 

forth to the arts organizations, we will see that they also need reform and upgrading. Leaders of 

creative and cultural organizations, though defined as "art directors", are often not prepared for 

financial management but are prominent artists. There is, of course, the other option - the art manager, 

besides the creator, is also a good manager, but there is definitely no politics or financial opportunity 

in the management to participate as a creative and financial manager, not to mention that most state 

foundations have hired financial controllers. This makes his work inconsistent, inefficient and does not 

guarantee maximum results. 

As a result of these and other preconditions, violations of the arts organizations are found by the 

competent authorities. The most common examples of poor financial management and control are due 

to shortage of funds, time and staff and can be summarized as follows: 

 Incorrect evaluation by the managers of the arts organizations of "working capital" or inability 

to obtain them. 

 The lack of sufficient own funds and art organizations policy to create background co-

financing or pre-financing is often the reason why arts-industry cannot take advantage of the 

opportunity to apply for external financing with European funds. 

 Poor judgment at the planning stage of funds and activities. A lack of pre-marketing research 

leads to the planning of lower values of materials, services, consumables. The limitations on 

the amount of planning by the primary spending officer or so-called "budget cuts" are also a 

prerequisite for poor financial management and control, which in turn leads to the low 

efficiency of the arts organizations itself. 

 Formalism in respecting inferior and obnoxious objects and tangible fixed assets (tangible 

assets) - costumes, musical instruments, requisites and others. Periodic inspections are 

recorded in protocols without registering the status of the actual assets. 

 A large part of the assets is stored in an unsuitable environment, resulting in their damage or 

theft. The art is not properly packaged. 

 No validated financial management and control rules are in place, or employees are not aware 

of them in detail or they are not respected. Often, arts organizations are small businesses with 

a turnover of up to € 25,000 and up to 10 employees, and do not have specialists in preparing 
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financial management and control rules on a permanent employment contract. The lack of ex-

ante control is a prerequisite for incurring ineligible and irrelevant costs that are not verified 

and a financial correction of the organization's or project's budget will be required. 

 Information links between separate accounting systems are not accurate. Small business 

accounting is maintained by accountancy offices that receive the information in the form of 

documents that they process and are unable to exercise control or be corrective to managers. 

 Incorrect payment of missions. Incorrect calculation of travel, subsistence and accommodation 

of the posted person without supporting additional documents - roadmaps, technical 

characteristics of the vehicle for missions, etc. 

 No good set of financial documents. The financial and accounting service is provided by one 

person - a cashier, an accountant, a host who does not have the necessary qualifications nor the 

time to arrange, classify and keep the  documentation in due order. Contracts, invoices in a 

foreign language are not translated into Bulgarian, as is the requirement of the law on 

accounting. 

 Checks on cash availability are not performed regularly. The omissions that artists often do 

because they are engaged in creative work or have delegated these rights to an accountant who 

also neglects them because they have a limited resource of time. 

 Violations of the Public Procurement Act (PPL). There is a division of orders, no records are 

kept with full documentation and contracts, poor marketing research and the selection of 

inappropriate companies for the supply of services and goods. 

Conclusion 

The results of the inspection of the Public Financial Inspection Agency (PFIA) in 2017 show that the 

procurement and performance of public procurement continue to be high risk, but with a downward 

trend. Verified public procurement is 8.9% of the average annual number of public procurement 

contracts opened between 2015 and 2017, with foundations of 270 contracts open during the same 

period or 2.5% of the average annual number of public procurement contracts. The inspections carried 

out by the PFIA and the National Audit Office show and guarantee the effective use of public funds. 

According to a PFIA report, as a result of the agency's control activities in 2017, inspections have 

recovered and prevented damages of four times more than in the previous reporting period of 2016, 

with which PFIA contributes to a timely real recovery and to prevent unlawful spending of public 

funds (Report on the activity of the PFIA, 2017). 

In conclusion - a two-way change is needed. On the one hand, there is a need to change art funding 

schemes, which should be better aligned with the priorities of European policies, such as supporting 

sustainability, being driven by innovative growth and creating quality jobs. It is necessary to assess the 

state of play of the programs and their budgetary needs to provide a solid and coherent basis for the 

future architecture of the EU post-2020 program. National and European policies are needed that go 

from "McDonaldization" to art and are focused on the creative act and the creative beginning. 

On the other hand, artists who run creative organizations should also take on the role of messengers, 

although this role is quite different from their previous creative role. Therefore alternatively, the 

budget of the organization might be great enough to hire art managers instead. They hence need to 

increase the availability and access to financing of arts organizations through the development of 

expert skills related to risk assessment, valuation of assets, effective and efficient spending of funds. 

This expertise is needed both within micro, small and medium-sized enterprises as well as in larger 

industries. 

The human factor remains the most important, in the creative composition, the management team of 

arts organizations and at the political and European level - the people who depend on art finance to 

know the process in detail. Writing laws and regulations should be done on a bottom-up basis. The 

lack of funds must be overcome and financial controllers appointed to work who will improve the state 

of the arts organizations and will help to achieve their goals. The benefit of their work will exceed the 

costs many times because it will bring financial stability and new opportunities. 

In order to overcome gaps and problems with financial management and control, I recommend that 

sectoral meetings be held involving European organizations. To form working groups to analyze the 

state of the financial management and control systems in arts organizations in the country and the EU, 
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to identify the problems and to identify measures to overcome them, to share good practices and to 

prepare a proposal for changes in the legislation. 
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Abstract: The research is devoted to justifying regulatory policy scenarios. The base of the analysis is the built cognitive 

map that shows the interactions between factors, leverages and goals of regulatory policy. For the purpose of justifying the 

possible dynamics of factors in the future in every scenario, changes of the most negative and positive factors were 

investigated, according to which the possible forecast for them was proposed. In the process of investigation, the impact of 

negative factors on the regulatory policy goals, the combination of leverages that must be included for overcoming the 

negative impact of all these factors were analysed and justified. As a result of the research we have determined three 

scenarios: optimistic, pessimistic and most probable. For every scenario, a specific set of leverages was proposed. 
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Introduction 

Modern world trends in the development of national economies indicate that the most developed of 

them function within the framework of the corresponding forms of state regulation, which involves the 

intervention of public authorities in the market mechanism for the achievement of the goals of social 

and economic development. Ukraine over the past 26 years has gone through a difficult path - from the 

post-Soviet planned economy to the regulated market. The problem of state influence on the economy 

is connected with the form of property that dominates the country. At present, the vast majority of 

business entities in Ukraine belong to the private sector. The influence of the state is realized in 

various forms, a special place among which has the state regulatory policy. Its main purpose is 

exclusively interference in the economic activity of executive authorities and local self-government in 

accordance with the normative consolidation. In practice, regulatory control also includes product 

quality control, tax regulation etc. That is why it is expedient to pay attention to all the mentioned 

issues, and not only to those specified in normative documents, for the comprehensive consideration of 

the regulatory policy. 

The objectives of state regulation are to ensure the growth of the national economy and increase its 

competitiveness. That is why favorable conditions for entrepreneurs should be created, tax pressure 

reduced, and interference in competition prevented, since it is the interests of the population as a 

consumer to be protected by the state both in terms of quality and in terms of limiting activities 

through licensing, quotas and other administrative leverages. Therefore, regulatory policy and the 

effectiveness of its instruments use are extremely important and have to be investigated to make 

scenarios and chose the best one.  

Theoretical and Methodological Background of Regulatory policy 

In Ukraine, the studies of regulatory policy issues are represented in the works of such scientists as 

Shibaeva and Baban (2016) who analyze the regulatory policy in a fiscal sphere; Melikh (2016) who 

researches the regulatory policy in the budget system; Yakovenko (2010) who investigates issues of 

state bureaucracy of the government and ways to optimize the implementation of regulations; Osadcha 

and Lyashenko (2010) who examine customs regulatory policy; and Onoprienko (2017) who evaluates 

government regulation of the demographic situation and others. 

However, while there is a large amount of scientific research in the field of regulatory policy, there is 

still a gap in the modals that include all instruments, and which can explain how factors affect 

leverages and the goals of regulatory policy. 

The purpose of the research is to justify several scenarios of regulatory policy development 

according to the possible influence of factors on the main purposes of this policy.  

Methodology and data  

According to the purpose such tasks have been solved. At first, the character of influence from 

external factors on the regulatory policy has been described. Using scenario modeling the impact of 
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every factor was determined. Then several scenarios as the combinations of interaction between some 

factors were described according to their previous trends. After this the influences of leverages of 

regulatory policy that must be taken account for these scenarios have been described. 

In previous investigations, the model of regulatory policy that includes factors of the external and 

internal environment of the Ukrainian economy, leverages and goals of regulatory policy was 

described (Kolupaieva, 2017). This model is static but is has a huge potential for dynamic 

investigation. According to the cognitive map it is possible to find out which effect each factor has on 

the goals of the regulatory policy.  

The development of the scenarios is based on the analysis of the processes of excitation by the graph 

(Kolupaieva, 2017), that is, the transition of the system from the state t – 1 to t, t +1, ... according to 

the rule of changing the parameters in the vertices of the graph at time moment tn + 1, if at the time 

moment tn in the concepts arrives the impulse Р. In the formalized form, this process can be described 

as (Avdeeva, 2006): 
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tx  = )(tx j – increment of the factor xj at time t, 

aij – the weight of the influence of the factor xj, on the factor xi, 

Ii – the number of factors directly affecting the factor xi. 

The Results of the Scenario Modeling of the Regulatory Policy of Ukraine 

To determine the degree of influence of each factor, a simulation of impulse input at the vertex of 

factors and leverages was performed. Let's consider the value of the most influential factors (Figure 1). 

Among the most positive are the following leverages: optimizing the amount and size of taxes and 

creating a favorable legislative environment. The obtained values indicate the maximum efficiency of 

these leverages in the dynamics, according to the six stages of analysis which were simulated. 

The obtained values indicate that the following goals will be more fully achieved: economic growth 

and strengthening of integration between Ukraine and the EU countries. To a lesser extent, the 

competitiveness of national production will be increased and, and the least – the increase of social 

standards. In general, the effects of factors are similar: all factors are affected proportionate to the 

objectives of the regulatory policy, reflected by the parallelism of the graphs. 

Let us consider the essence of individual parameters. Optimization of the amount and value of tax is 

leverage and involves, firstly, reducing their amount. As the representatives of the fiscal authorities 

point out, the reduction in the number of taxes from 22 to 14 is being considered, which will facilitate 

both simplification of their administration and the reduction of expenses for their receipt. Secondly, it 

should be emphasized the regulatory role of taxes besides the fiscal (Shibaeva and Baban, 2016). 

Strengthening the tax burden from the moment (the value of the tax rate) contributes to the growth of 

the shadow economy. Thus, the lever of optimizing the amount and size of taxes should first of all be 

aimed at reducing the tax burden for the population. 

In fact, the influential impact as a previous factor has the creation of a favorable legal framework. This 

envisages, first of all, the simplification of the procedures necessary for the opening of 

entrepreneurship, which will significantly accelerate this process and encourage this type of activity. 

In addition, the law on regulatory activity should be significantly expanded, defining in it not only the 

implementation of the policy through regulatory acts, but also those areas, leverages and methods that 

form regulators. Any business activity is carried out in accordance with the current legislation: 

obtaining licenses, quotas, standardization. The simplification of legislation will allow the expanding 

activities, diversifying and obtaining additional revenues by filling the budget and achieving the 

objectives of regulatory policy.  

Corruption, which has one of the worst effects on the regulatory policy system (Figure 2), is one of the 

major obstacles to the normal functioning of the legislation - it is among the top three leaders for 
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negative impact on the model's resulting parameters - the goals of regulatory policy, taking second 

place and trailing only to economic crisis by degree of influence. 

Figure 1: The value of the most positive influential factors on the regulatory policy goals 

 
Source: Authors 

 

Figure 2: Value of model parameters by results of impulse insertion into separate vertices (the 

largest negative influence) 

 
Source: Authors 

In 2017, Ernst & Young Company placed Ukraine at the forefront of corruption among the 

41 surveyed countries, including the African continent (2017). Another organization - Transparency 

International in 2016 in the index of corruption perception - has determined that Ukraine ranks 131 out 

of 176 countries. These indicators have deteriorated in comparison with previous years, indicating an 

extremely unfavorable situation, despite the reform of the anti-corruption system, which in recent 

years has been expanded through the creation of the National Anti-Corruption Bureau (Law of 

Ukraine "On the National Anti-Corruption Bureau of Ukraine" dated October 14, 2014). In fact, 

corruption is a bloc for the emergence of a favorable legislative environment. On the other hand, the 

gaps in legislation are the best basis for the development of corruption. This cyclical link is a 

significant threat to the national economy as a whole and requires the implementation of appropriate 

overcoming strategies, which will be discussed below. 

The strong influence of the state economic policy, which involves an increase in state intervention, is 

due to an increase in the level of entropy in the world economy and the proliferation of indicative 

planning in the developed countries was proposed for introduction in Ukraine. This result is quite 

obvious, but ensuring the occurrence of this parameter is a difficult task, which does not allow 

considering the possibility of its strengthening at the moment. 

The  two next factors according to the level of influence: the participation of the state in the processes 

of international economic integration and political stability. Regarding the situation in Ukraine, these 

factors, are improbable due to the current conflict in the eastern part of the country, the slow 

integration of Ukraine into the world community in addition to the European Union and the collapse of 

cooperative relations with its eastern neighbor. 
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Among the leverages that have a strong influence, special mention also should go to state funding and 

tax holidays / changing the terms of tax payment (delay / tax incentives). Regarding to state funding, it 

is quite clear that this leverage allows it to achieve the goals of both the development of the national 

economy and social security. The complexity of the implementation of this leverage is due to its high 

cost compared with the previous ones. Instead, tax holidays and tax incentives give in fact the same 

effect, but their cost is significantly lower. Thus, in Ukraine, such tax holidays for taxpayers who meet 

the criteria (established in accordance with the law after January 1, 2017, or provided that they have 

been less than three years old since the date of their formation) are in force, the annual amount of their 

declared revenues does not exceed 3 million UAH, and the number of employees was from 5 to 20 

people;  

enterprises registered by single tax payers by January 1, 2017 and in which, for the last calendar year, 

the total sales revenue from the sale of goods and services did not exceed UAH 3 million, and the 

average number of employees was from 5 to 50 persons and were engaged in the types of activities in 

addition to those specified in the Law of Ukraine "On Amending the Tax Code of Ukraine for 

Improving the Investment Climate in Ukraine" (2016).  

Tax incentives are in effect valid for VAT in accordance with Art. 195 of the Tax Code which is 

mainly for export activities. There is also a tax social benefit: if the salary does not exceed the 

maximum amount of income, which is calculated on the basis of the costs of leaving, taking into 

account the coefficient. Regarding the delay of monetary obligations (tax debt) of taxpayers, it is 

carried out by the State Fiscal Service authorities in accordance with the provisions of Art. 100 of the 

Tax Code of Ukraine, by the resolution of the Cabinet of Ministers No. 1235 "On approval of a list of 

circumstances indicating the existence of a threat of the occurrence or accumulation of a tax debt and 

evidence of the existence of such circumstances" (2010). 

The next step of analysis is to forecast the possible development of the most negative factors to form 

several scenarios.  

The next leverage, which has a negative impact on the achievement of regulatory policy goals, is the 

budget deficit (Figure 3).  

Figure 3: The dynamics of the budget deficit of Ukraine  

 
Source: The State Statistics Service of Ukraine, http://www. ukrstat.gov.ua. 

As we can see, this indicator has unfavorable tendencies: from 2008 to 2010 it has grown rapidly, then 

in 2011 it has decreased. Moreover, the ratio of budget deficit to GDP, is an important macroeconomic 

indicator, which, according to the Maastricht Treaty (the Treaty on the Establishment of the European 

Union of February 7, 1993), does not exert a destabilizing influence on the economy of the country, if 

it does not exceeds the threshold amount of 3% of the GDP (Melikh, 2016). That is, in 2011, it 

returned to a safe value, and then began to grow until 2014, decreasing in 2015. In 2016, the value was 

close to the threshold, which in general indicates an exaggeration of this indicator for the 

recommended values. 

Among the factors that also have a negative impact, in addition to the mentioned leverages, there is a 

tax burden and the regulation of the discount rate. That is why we consider the influence of the factors 

of indicators itself. The most unfavorable is the economic crisis. The economic crisis is a complete 

phenomenon in the national economy. On the base of analysis the volume and GDP dynamics 

financial results of Enterprises before taxation, the dynamic of export-import activity in Ukraine, 
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analysis of population income inflation rate and wages we can maintain that we have already 

overcome and there are no perspectives for developing this phenomenon.  

The next negative factor is inflation. The population's income is known to have several dimensions: 

nominal and real, corrected depending on the level of inflation, and therefore the third one should be 

added to these two factors - the level of inflation. The galloping inflation in 2014-2015 led to a 

decrease in real incomes and wages that was overcome by 2016: all real incomes have grown, thus it is 

possible to assert the beginning of the overcoming of the crisis phenomena (Figure 4). In general, a 

significant increase in the cost of traditional imported goods for the long-term population (household 

appliances, cars) has significantly contributed to the quality of life, which was one of the factors of the 

emergence of social tension. 

Figure 4: Analysis of population income, inflation rate and incomes 

 
Source: The State Statistics Service of Ukraine, hptt://www. ukrstat.gov.ua. 

The next negative factor is unemployment (Figure 5). Unfortunately, unlike previous determinants, 

most of which already have a positive trend, the dynamics of unemployment remains negative. The 

unemployment rate, which declined during the period of 2010-2013, rapidly increased by 2% in 2014 

to 9.3%, and this trend remained unchanged until 2016.  

This process goes hand in hand with the reduction of the employed population, and should be noted 

that the reduction of regular employees in 2015-2016 was faster than that of the employed population 

as a whole: 9.9% and 2.44% and 9% and 1% respectively. In addition, the number of the economically 

active population has decreased by 16.8%, and the number of employed in the economy of Ukraine by 

18% (Onoprienko, 2017). This shows that the processes of reducing the staffing of the organizations 

and the enterprise occur faster than other categories of the employed population, reflecting the 

corresponding processes for the release of personnel at the enterprises. 

Among all other factors that negatively affect the goals of the regulatory policy is the level of 

bureaucratization of the state system. Bureaucratization is the de-professionalization of the 

management apparatus, which transforms the rational bureaucracy into its pathological form, and the 

features that it is characterized are the state of social disorganization of the apparatus of state 

administration and the material failure of the state, which cannot provide a satisfactory standard of 

living even to those who are in its service (Yakovenko, 2010)Chyba! Nenalezen zdroj odkazů.]. In 

general, bureaucratization is a transformation of the management system (in our study it is the state) 

into an inefficient self-sustaining apparatus, that is, when the processes of public administration do not 

meet the current requirements, but require a lot of money (Figure 6). The growth in total expenditures 

amounted to 148% in 2015, and 20.8% in 2016, while spending on 1 person in the state's population - 

by 21% in 2015 and 2016.The growing cost of the state apparatus in the current environment is a 

controversial issue, which also confirms the high level of bureaucratization of state power. 

Also, bureaucratization is manifested in the very slow introduction of the e-government in the country, 

which does not allow the saving of time and money on the provision of administrative services. 

Additionally, there was the creation of the Center of Administrative Services Providing, which is in 

fact an additional link in the provision of services but does not affect the quality of their provision. 

Confusion and opacity of public administration create great prerequisites for the prosperity of 

corruption. 
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Figure 5: Analysis of the level of employment and unemployment in Ukraine 

 
 

 

Source: The State Statistics Service of Ukraine, hptt://www. ukrstat.gov.ua. 

 

Figure 6: Dynamics of budget expenditures on government administration  

 
Source: The State Statistics Service of Ukraine, hptt://www. ukrstat.gov.ua; 

The State Fiscal Service of Ukraine, http://vl.sfs.gov.ua/media-ark/news-ark/print-134346.html  

Thus, the most dangerous factors and individual leverages that adversely affect regulatory policy have 

been analyzed. To determine the leverage that can counteract this negative effect, modeling of the 

influence of each negative parameter of the model was conducted.  

As an example, the effect of leverages to overcome the negative influence of the budget deficit on the 

regulatory policy goals are illustrated (Figure 7). 

The negative impact of the budget deficit can only be offset by the two most significant leverages. 

According to the link between public debt and budget deficits, it should be noted that the influence of 

these leverages is parallel, so it is worth simulating their simultaneous impact. The simulation made it 

possible to assert that none of the leverages individually makes it possible to level the negative 

influence of these factors due to their high power. 

Thus it is necessary to consider the leverages in the interaction. The most influential is the 

optimization of the amount and value of taxes. So let us take this leverage as a constant and analyze 

the influence of other leverages in interaction with it. How to expect the greatest result was obtained 

by the interaction between the optimization of the amount and the value of taxes and the creation of a 

favorable regulatory environment. Tax holidays, government funding and alternative tax regimes also 
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have a tangible impact on achieving regulatory policy objectives in conjunction with tax 

improvements. 

Figure 7: The analysis of the influence of leverages when excited to the vertex the budget deficit 

 
Source: Authors 

According to the dynamics of negative factors and  our  forecast  let’s  propose  three  scenarios  of 

influence in the future (Table 1). 

Table 1: Description of possible scenarios of the negative factors dynamics for regulatory policy 

Description of possible scenarios of negative factors for 

regulatory policy 

Optimistic 

scenario 

Pessimistic 

scenario  

Most 

probable 

scenario 

Economic crisis - - - 

Corruption level + + + 

Budget deficit + + + 

Tax burden - + + 

The level of bureaucratization of the state system + + + 

State debt + + + 

Inflation rate - + - 

Social tension in society - + + 

Activities of the Governments of other countries - + + 

Unemployment rate - + + 

Changes in the market structure of the world market in favor 

of high-tech products 
+ + + 

Impact of globalization in terms of access to new markets, 

search for new technologies and technology 
+ + + 

Interstate and interregional migration - + - 

Asymmetry in the labor market - + + 

Adjustment of the discount rate - + - 
 

Source: Authors 

As a result, it was established that none of the parameters of the economic crisis can be offset by a 

combination of the two most influential scenarios: the optimization of the amount and quantity of 

taxes and creating a favorable legislative environment which can achieve positive values of regulatory 

policy goals. The level of corruption can be overcome with these leverages separately. With the 

impact of the tax burden, in addition to these parameters, you can fight additional public funding and 

tax holidays. 

Leveling the impact of bureaucratization can be ensured through these variables, as well as: the 

organization and legal regulation of activities, international agreements on the avoidance of double 

taxation, alternative tax regimes (simplified taxation system, special tax regimes) and strategic 

planning, and the support of foreign economic activity. 

On social tension - all the mentioned factors have influence and also tax credit / discount. The negative 

flow of activities of governments of other countries can be leveled by adding to all of the mentioned 

factors and the deferral of tax debt for enterprises, guaranteeing protection and security, staffing, 

introduction of a micro-credit system, and sector monitoring / policy / program. The impact of 
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unemployment is further offset by the ratio of local and state taxes (the share of local taxes), resource 

protection, legalization of non-taxable income, preferential lending, regulation of prices and tariffs, 

and the openness of information.  

Conclusion 

Based on the above dynamics of the negative parameters of the model and taking into account a set of 

leverages that allow this effect to be leveled, we propose scenarios for influencing the factors and 

possible strategies for implementing regulatory policy. On the basis of the calculations, it can be 

determined that the basic strategy for the implementation of regulatory policy based on an optimistic 

scenario of development should include improving the tax system in terms of reducing the amount of 

taxes, simplifying their administration, reducing interest rates along with extending the tax holidays 

with the review of existing regulatory acts in particular concerning the regulation of economic activity 

of enterprises, along with the increase of state financing. 

When implementing the most probable scenario for these measures, it is necessary to add a program to 

avoid double taxation, expand the scope of alternative tax treatment and engage in the development of 

foreign economic activity. In a pessimistic scenario, in the mentioned event, it is necessary to include 

leverage on the organization and legal regulation of activities. Taking into account the budget deficit, 

the probability of state funding is low, that is why, in the absence of this leverage, it should be 

replaced by accelerated depreciation. 
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DIFFERENCES IN ASSESSING SELLERS' BEHAVIOUR BY THE CUSTOMERS 
OF BABY BOOM, X, Y AND Z GENERATIONS  
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Abstract: The role of sellers is changing in a turbulent business environment and only the sellers who provide first class 

services and approach to them in a responsible way can survive among competitors. Customers perceive it as an added value 

and have a good feeling from buying. It is just sellers who are becoming the main factor that contributes to the competitiveness 

of a whole organization. The segmentation of customers into individual generations enables to better understand their 

preferences and requirements, it is then possible to predict their tendencies in buying behaviour and thus increasing the sales 

success. The main aim of the paper is to present the issue of different assessment of sellers’ behaviour by the customers of 

Baby Boom X, Y, and Z generations. In connection with these differences, the aim of the research is to identify generational 

differences in the assessment of manipulative, assertive, stressed and engaged behaviour of sellers, as well as to analyse the 

determinants that affect buying behaviour of customers. The research was conducted using a questionnaire method and 

mathematical-statistical methods on the sample of 207 respondents. The research results confirm the existence of statistically 

significant differences in assessing the determinants of sellers’ behaviour from the perspective of individual customer 

generations.  

JEL Classification Numbers: M21, M31, DOI: 10.12955/cbup.v7.1358 

Keywords: sellers‘ behaviour, generation Baby Boom, X, Y, Z, DOS-Z questionnaire     

 

Introduction  

The main aim of the paper is to present the issue of different assessment of sellers’ behaviour by the 

customers of Baby Boom X, Y, and Z generations. In connection with these differences, the aim of the 

research is to identify generational differences in the assessment of manipulative, assertive, stressed and 

engaged behaviour of sellers, as well as to analyse the determinants that affect buying behaviour of 

customers.  

Trade behaviour is according to Blackwell et al. (2006) a complex dynamic issue that is not easy to 

define and professional literature also provides conceptual ambiguity. In this context, it is appropriate 

to mention behavioural economy that represents the most general term within which trade behaviour, 

being its more specific term, takes place. By customers, we talk about buying behaviour, for sellers, it 

is selling behaviour. Trade behaviour is a mutual relationship between a customer and a seller in a trade 

environment, their mutual interaction and communication, with both parties displaying certain patterns 

of behaviour (Kovaľová, Birknerová, 2018). 

Schiffman et al. (2012) define buying behaviour as a set of activities that include a purchase and the use 

of goods/services that are the results of customer’s emotional and mental needs. According to Kotler 

(1994), it focuses on the following questions: what, how, when and why people buy things. Solomon et 

al. (2016) define it as processes in which individuals select, buy, use or have products, services, ideas, 

or experience at a disposal to meet their needs and desires. Kotler and Keller (2011) emphasize the 

significance of understanding customers’ buying behaviour as well as the ways of selecting products 

and services that provide a competitive advantage for organizations. Kotler et al. (2012) describe the 

factors influencing buying behaviour as a cultural, social, personal, psychological factors as well as the 

customer himself/herself.  

In the context of selling behaviour, sellers should realize the significance of a whole selling process 

(Eriksson, 2014; Rein, Purde, 2018). According to Lorincová et al. (2018), the role of sellers is not only 

taking and acquiring orders, communicating with customers or providing information about products. 

The key to the success in th trade environment among generations lies in analysing customers’ feelings 

and emotions and providing them with what they need and want (Garton a Fromm, 2013).  

In general, we can define behaviour as a way that an individual expresses himself/herself or behaves 

towards others in a society. In the trade environmnent, sellers express themselves by their selling 

behaviour and on the other hand, there are customers with their buying behaviour and according to 

Kokemuller (2017), it is just the professional sellers’ behavior that is a key to the success. For the 
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purposes of this research, four determinants that define different forms of sellers’ behaviour were 

selected. We can generally divide individuals’ behaviour into prosocial or ethical and undesirable or 

unethical behaviour. We consider prosocial behaviour to be assertive and engaged behaviour of sellers. 

The undesirable/unethical sellers’ behaviour that has negative and demaging effect on the other 

individuals include manipulative and stressed sellers’ behaviour.                

Baby Boom generations X, Y and Z  

As Mainland claims (2012), through the segmentation of customers, it is possible to acquire information 

enabling to create new products and services, to understand the different requirements and preferences 

or to know what customers apprieciate.  

Segmentation of customers means their division according to similar characteristics that allows to 

ideintify the patterns of their behaviour, perception, attitudes, and preferences. The differences in trade 

behaviour among individual generations are dealt with in generational marketing that uses the generation 

segmentation in marketing communication (Fromm, Read, 2018; Garton, Fromm, 2013; Kumar, 2014; 

Bačík et al., 2018). Egan (2014) understands the term generation as a large internally differentiated 

group of people that is connected to a period conditioned by a similar way of thinking, behaviour or 

acting. Generation also means people within a delineated population, who experience the same 

significant events within a given period of time (Pilche, 1994); Robinson (2017). The definition of 

individual generations differs depending on a number of factors (culture, history, economy). 

Overlapping of interests and values can be expected at both ends of a generation spectrum. 

The Baby Boom generation refers to people born during economic prosperity after World War II in the 

USA (1946 - 1964), also referred to as the postwar generation. They grew up in a stable period believing 

that they have political and social responsibility and can influence the world they live in (Hansen, Leuty, 

2012). They value thorough work and diligence which they also appreciate on others (Gursoy et al., 

2008). Their negative feature is avoiding changes and insufficient adaptability (Kane, 2010). Another 

weakness is that the majority of them cannot work with modern techologies at such a level as younger 

generations that is reflected also in a smaller awareness in buying.  According to Lister (2018), they 

have the highest value on the market. They are loyal, want to know the value of a product especially 

without feeling any pressure from the sellers’ side. They are able to spend the most and try to enjoy their 

savings.  

For the purposes of this research, the determination of years for generation X is the range of customers 

born between 1965 – 1981. This generation highly values freedom and independence. They are 

competitive, self-assertive and hardworking, on the other hand individualistic and less loyal. They prefer 

balance between a working and private life. They were growing up without experience of online buying, 

they prefer buying in stone shops. But, according to Williams a Page (2011), they are also capable of 

using online purchases as they have accepted the Internet with a passion and turned their attention to the 

technologies of all kinds. This generation develops a great force at markets with media and technologies. 

And as stated by Wroblewski (2018), this is also the reason why generation X represents a certain 

“hybrid” in the area of generational marketing. 

The customers of generation Y (1982-1992) are able to actively search (Horváthová, Čopíková, 2015), 

classify, filter and analyse (Hershatter, Eprstein, 2010) needed information. As presented by 

Broadbridge et al. (2007), this generation is more resistant and skeptical to traditional marketing tools   

and tactics as the previous generations. They actively respond to online shopping opportunities, they are 

more motivated to buying by the recommendations from a family and friends. They consider themselves 

as self-confident, flexible, direct, inventive, creative, ambitious and patient and they expect the same 

from sellers. As it is claimed by Prokopets (2017), the generation Y belongs to loyal customers when 

they are heard and well-cared for. According to Jenkins (2017), it is an era of demanding customers and 

so organizations should realize that they are only one click away from their competitors.  

For the generation Z (1993-2010), technologies are still a natural part of their life and require a higher 

standard as the previous generations. Rao (2017) claims that there maybe a change in traditional patterns 

of organizational behaviour that were natural for the generation X, as confirmed by a study conducted 

by the IBM Business Value Institute in 2017. As stated by Štefko, Fedorko and Bačík (2014), customers 

of younger generations like to connect to companies that are creating interactive environment where 

http://www.psychologia.sk/?pojem=1946
http://www.psychologia.sk/?pojem=1964
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they can form their own experience. If organizations implement such practices, then they will be able to 

capture, utilize and implement ideas for products, services, or experience.   

Research 

The aim of the research was to find out whether there are statisctically significant differences in 

assessing the determinants of sellers’ behaviour by the customers of generations Baby Boom X, Y and 

Z. The research continuously follows the theoretical elaboration of generational differences that was 

conducted through the original DOS-Z questionnaire: Determinants of Sellers’ Behaviour for customers 

(Kovaľová, Birknerová, 2018). For the purposes of this research, the boundaries of the years for 

individual generations were set as follows: 1946-1964 Baby Boom, 1965-1981 generation X, 1982-1992 

generation Y, 1993-2010 generation Z.    

Using a questionnaire method, information was obtained from respondents and subsequently processed 

in a statistical programme SPSS 22. For the purpose of assessing the sellers by the customers, the 

original DOS-Z questionnaire was used: Determinants of trade behaviour for customers that consists of 

48 products divided into four assessed determinants. Always 12 items analyse manipulative, engaged, 

stressed, and assertive sellers’ behaviour. The respondents assess individual determinants with a Likert 

scale: 1 – definitely no, 2 – no, 3 – rather no than yes, 4 - rather yes than no, 5 – yes, 6 – definitely yes 

(Kovaľová, Birknerová, 2018).  

The research sample consisted of together 207 respondents, out of whom 87 were men (42%) and 120 

women (58%) in the age of 18 to 67 years, with the average age of 35.34 years, (standard deviation 

Table 1: Differences in assessing the items of sellers’ behaviour determinants from the points of 

view of customers generations (One-Way ANOVA, Post Hoc Multiple comparisons, Tukey)   

Items Generation 
Mean 

Difference 
F Sig. 

Mean 

1. 2. 

If I feel being manipulated by a seller, I 

feel negative emotions. 
BB-Z .900* 2.499 .038 3.42 4.32 

If a seller provides me with high-quality 

information about a product, the value of 

the product increases as well for me. 

BB-Y .782* 

4.890 

.024 4.17 4.95 

Y-Z .598* .023 4.95 4.35 

With a positive approach, a seller can 

change customer’s selection of a product.  
BB-Y .807* 3.988 .011 3.92 4.72 

When selecting a product, I get advised 

from an engaged seller. 
X-Z .485* 3.665 .024 4.78 4.30 

I appreciate a high level of engagement of 

a seller. 
X-Z .529* 2.628 .029 4.85 4.32 

If a seller does not pay attention to me, I 

leave the store. 

BB-Z 1.199* 
4.405 

.006 4.18 2.98 

X-Z .694* .042 3.68 2.98 

If a seller ignores me, I search for a 

competitive shop. 
BB-Z .933* 2.207 .050 4.42 3.48 

If a seller is exposed to a stressful 

situation, I take it into consideration. 

BB-X .718* 
3.266 

.037 3.67 4.38 

BB-Y .799* .018 3.67 4.47 

I respect when a seller is stressed, he/she 

has a right to be.  

BB-X 1.183* 

7.570 

.000 3.42 4.60 

BB-Y .721* .037 3.42 4.14 

BB-Z 1.033* .001 3.42 4.45 

I do not like when a seller conveys stress 

on customers. 

BB-X 1.522* 

7.383 

.000 3.42 4.94 

BB-Y 1.014* .013 3.42 4.43 

BB-Z .983* .017 3.42 4.40 

When shopping, I do not like when a 

seller confines his problems to me. 
BB-Y 1.155* 3.451 .008 3.50 4.66 

In a shop where I feel strees, I do not feel 

comfortably.  
BB-X .815* 2.974 .022 4.00 4.82 

I appreciate when a seller can resist 

criticism fairly well.  

X-Z .458* 
3.916 

.015 4.91 4.45 

Y-Z .447* .023 4.90 4.45 

I appreciate when a seller does not 

apologise for things he/she cannot affect.  

X-Z .574* 
3.764 

.012 4.91 4.33 

Y-Z .511* .039 4.84 4.33 

 

Source: Authors 
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12.52 years). From the generation X (born in th period of 1965-1981), 65 (31.4%) respondents were 

addressed, from the generation Y (born in the years 1982-1992), we addressed 58 (28%) respondents 

and from the generation Z (born in 1993-2010), 60 (29%) respondents were addressed.   

In the research, we paid attention to finding out the differences in the assessment of sellers’ behaviour 

determinants among four generations of customers: Baby Boom, X, Y and Z. Information obtained from 

the respondents was subsequently processed through the analysis One-Way ANOVA with Post Hoc 

Multiple comparisons with the use of Tukey Test, by using of which we were identifying the existence 

of statistically significant differences in the assessment of sellers’ behaviour by the customers of 

particular generations. Statistically significant differences of individual items in the examined 

determinants from the point of view of generations are presented in Table 1.  

Through the One-Way ANOVA analysis with Post Hoc Multiple comparisons using the Tukey test, we 

were identifying statistically significant differences among individual generations.  

In the item “If I feel being manipulated by a seller, I feel negative emotions“, the generation Z scored 

higher (4.32), approaching to an answer “rather yes than no“. In contrary to BB generation that was 

inclined to answers “rather no than yes”.  

In responses to the statement “If a seller provides me with high-quality information about a product, the 

value of the product increases as well for me“, the higher scores were given by the respondents of 

generation Y (4.95) inclined to the answer “yes“, opposite to the generation BB (4.17) and Z (4.35), 

who preferred less exact answer “rather yes than no”. Again, in the item “With a positive approach, a 

seller can change customer’s selection of a product“, the generation Y (4.72) scored the highest at a 

scale, contrary to the generation BB (3.92) who tend to less exact answer “rather yes than no”. In the 

case of the item “When selecting a product, I get advised from an engaged seller”, the generation X 

(4.78) get advised to a greater extent than the generation Z (4.30). Generation X (4.85) appreciate much 

more a high level of seller’s engagement, opposite to the generation Z (4.32). Similarly, also in the item 

“If a seller does not pay attention to me, I leave the store”, we recorded differences between generation 

BB-Z and X-Z. The highest scores were given by the oldest generation BB (4.18) who preferred the 

answer “rather yes than no”, similarly also generation X (3.68), but the youngest defined generation 

scored considerably lower (2.96) that represents “rather no than yes”. Based on these findings, we can 

state that older generation requires more attention.  

In the analysed item “I respect when a seller is stressed, he/she has a right to be”, we recorded statistically 

significant differences between generations BB and X, BB and Y, as well as BB and Z. Generation X 

scored the highest (4.60) with the answer “yes”, so it appears like the most thoughtful. It is followed by 

generation Z (4.45) who answered at a boundary “rather yes than no” and “yes”, then it is Y (4.14) who 

answered closest to the answer “rather yes than no” and surprisingly, the lowest scores were given by 

generation BB (3.42) who inclined to the answer “rather no than yes”. We can state that generations X, 

Y, and Z show a little bit more respect towards sellers who are in stress, than the oldest generation. 

However, the item “I do not like when a seller conveys stress on customers“ confirms the existence of 

statistically significant differences. The average answer of generation BB (3.42) was approaching to the 

answer at a boundary „rather no than yes“, whereas generations X (4.94), Y (4.43) and Z (4.40) scored 

at a boundary between “rather yes than no” and “yes”. We can state that probably all generations do not 

like when sellers convey stress on them. But based on the statements of older generation BB, we can 

confirm a little bit more respect and empathy towards sellers who were stressed, than by generations X, 

Y and Z. In the item “When shopping, I do not like when a seller confines his problems to me“, the 

customers of BB generation scored lower (3.50) and their answer was at a boundary “rather no than yes” 

and “rather no than yes”. But the generation Y (4.66) inclined to the unambiguous answer “yes”. Based 

on this finding, we can assume that older generation seems to be a little bit more empathetic, on the 

contrary to younger generation Y. The customers of BB and Y generations indicated that “In a shop 

where they feel stress, they do not feel comfortably” while generation Y scored a little bit higher (4.82), 

opposite to BB (4.00).  

In the item “I appreciate when a seller can resist criticism fairly well“, we recorded statistically 

significant generational differences. The higher scores were given by generation X (4.91) a Y (4.90) 

who inclined to the answer “yes”, opposite to generation Z (4.45) who indicated less ambiguous answer 

“rather yes than no”. This claim shows a fact that generation X and Y appreciate when a seller is open 
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and is able to resist unjustified criticism. Similar assessment was recorded in the item “I appreciate when 

a seller does not apologise for things he/she cannot affect“, where generation X (4.91) scored the highest, 

followed by Y (4.84) and generation Z (4.33). Finally, we can state that the customers of generation X 

and Y appreciate a little bit more sellers’ assertive approach in comparison to the youngest analysed 

generation Z.  

Discussion and conclusion 

The aim of the paper was to present the issue of particular forms of sellers’ behaviour that were assessed 

by the customers of generations Baby Boom X, Y, and Z. The research aim was to verify the existence 

of statistically significant differences in the assessment of selected sellers’ behaviour determinants from 

the point of view of customers from individual generations.  

The research was conducted through a quiestionnaire method using mathematical-statistical methods. 

The research sample consisted of total 207 respondents. Statistically significant differences were 

identified in 14 items of the DOS-Z questionnaire that reflect the determinants of manipulative, engaged, 

stressed, and assertive sellers’ behaviour. Based on the research conducted, we found out that there are 

areas where the assessment of sellers by the customers of different generations differs.  

Sunstein (2016) defines manipulation as something that does not sufficiently involve customers’ skills 

to think and consult. That is why many customer decisions are taken without any rational thinking, on 

the other hand, they are increasingly becoming aware of motives and marketing tactics. Sellers struggle 

for customers’ favour in a variety of ways, using psychological tools to keep customers’ attention and 

motivate them to make purchase. As Kovaľová and Birknerová (2018) state, by sellers, manipulative 

behaviour occurs relatively often, as organizations focus on generating profit in which they are directly 

involved with their activities. They use unfair practices to achieve better sales results. Based on the 

results of the analysed items focused on customers feelings in manipulation by sellers, we can state that 

younger customers are more susceptible to manipulation.  

According to Kovaľová and Birknerová (2018), engaged sellers behave towards an organization as to 

their own, they feel responsible for it, they want the organization to grow and make progress. They 

contribute to the growth of products and services quality, as well as to the increase of the value of the 

whole organization. They are willing to sacrify extra time and energy to achieve better results. Such 

sellers contribute to better customer experience by providing their quality services that is also confirmed 

in studies indicating that committed employers have productivity increased by 40-45%. According to 

some authors (napr. Antonyová, et al., 2018; Madzík, et al., 2016; Rajnoha, et al., 2016 and others), the 

mentioned quality relates to well being, individual responsibility and high-quality information. Based 

on the research we conducted, we can state that by providing high-quality and relevant information 

about products, sellers can acquire customers’ favour. For the youngest generations Y and Z analysed, 

even the product value increases for them by this approach. This finding is interesting because despite 

their quick access to information on the Internet, they can still appreciate the interaction “face-to-face” 

with a seller. We also focused on the reactions of customers whom the seller did not pay attention to. 

The customers categorized into BB generation were inclined to the response that they would leave the 

store, unlike the younger generation Z which would not leave the store for that reason. Based on this 

finding, it is obvious that these generations perceive seller’s attention differently while the older 

generation requires more attention.      

The issue of stress influence on sellers and their stressed approach to customers is dealt with by Allen 

(2017), according to whom, for every seller, a different situation can be stressful (new, demanding, 

dissatisfied, or passive customers, or the lack or excess of customers). As Kemp et al. (2013) present, 

stress at sellers’ work can be useful but also harmful, depending especially on coping with the stress. 

The right type and level of pressure can contribute to motivation and productivity, on the contrary, an 

overdose acts as paralysing. As stated by Kovaľová, Frankovský, Birknerová and Zbihlejová (2018), 

happier and less stressed employers tend to be more productive, the communication level is better, thus 

increasing also the level of customers’ satisfaction. The research of Malik et al. (2011) showed negative 

correlation between stress and satisfaction at work as well as a negative influence of stress on customers’ 

satisfaction. Daniel et al. (2012) also emphasize the importance of employers’ satisfaction that 

contributes to the organization growth and customers’ satisfaction. In his research, Standford (2008) 

pays attention to the significance of employers’ satisfaction at a workplace, as well as to the relationship 
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between the satisfaction of employers and customers. Our research identified statistically significant 

generational differences in respecting and assessing a stressed seller. As already mentioned, it seems 

that all generations want to feel comfortably while shopping and therefore do not like when sellers 

convey stress and their problems on them.  

Assertive behaviour manifests itself, according to Lelková and Gburová (2015), by open expressing, 

adequate communication, accepting others, establishing new relationships, making decisions and taking 

responsibility, compromises, awareness of own and others’ rights or elimination of the feeling of being 

guilty and responsible for others. As stated by Kovaľová and Birknerová (2018), assertive sellers can 

communicate effectively, ask appropriate questions, listen to and solve problems, or they can apologise 

without offending customers, or making a bed reputation of an organization. Assertive care for 

customers respects their rights so that they get a good service or a product (Garnera, 2012). Based on 

the items analysed, focused on assertive approach of sellers, we can state that the generation X and Y 

appreciate when sellers are open and can defend themselves in the case of unjustified criticism a little 

bit more than the younger generation Z does.  

Every generation of customers consists of unique personalities, of which it is obvious that not all will 

respond in the same way. Therefore, it is very important for sellers to realize this fact and based on this, 

to approach them individually.  

We consider the low number of respondents being the limits of our research, and therefore plan to extend 

it in the future, as well as to add new determinants and personality characteristics.  
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STATISTICAL ANALYSIS OF THE EUROPEAN UNION COUNTRIES USING 
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Abstract: The aim of this paper is to compare the European Union countries on the basis of selected socio-economic and 

demographic indicators for the year 2016. The following indicators are selected for analysis: gross domestic product per 

capita, government gross debt as a percentage of gross domestic product, inflation rate, unemployment rate, total fertility rate, 

infant mortality rate and crude divorce rate. The contributions of the paper are to order the countries on the basis of the 

above-mentioned indicators, from the best country to the worst country using one of the multidimensional comparison 

methods – the method of standard variable. The aim of this method is to replace a number of selected indicators with one 

final characteristic – an integral indicator. Since the used indicators do not have the same weights, calculations are used on 

data weighted by weights I (calculated using the coefficient of variation) and weights II (calculated on the basis of the 

correlation matrix). When evaluating the EU countries on the basis of the selected indicators using the method of standard 

variable; Luxembourg, Ireland, Denmark and France ranked first. Among the worst countries we include Greece, Hungary, 

Spain and Portugal. 
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Introduction 

In most cases, statistical research focuses on the analysis of only one observed statistical character and 

its only characteristics in the analyzed file. In many cases, however, it is necessary to examine a 

statistical file from a lot of aspects and to take into consideration its multiple characteristics displayed 

by multiple statistical characters (Hair et al., 2010). Statistical files that examine multiple statistical 

characters at the same time are called multidimensional statistical files. In contrast to one-dimensional 

statistical files that consider only one statistical character, multidimensional statistical files, apart from 

analyzing the statistical character separately, also recognize the relationships, links and structures 

between them (Sharma, 1996). In practice, it is often the case that these processes are often 

characterized by one or two indicators by solving complicated problems, which significantly distorts 

their reality. In fact, these processes can be characterized by a set of heterogeneous characters. In these 

cases, the traditional one-dimensional approach to the solution is very difficult, often not realized. The 

solution to this problem is devoted to set of statistics and methods, called multidimensional analysis. 

In this analysis, it is necessary to use multidimensional comparison methods. These methods have 

recorded rapid growth, especially in recent decades, even though their roots extend to the second half 

of the 19th century. The most frequent applications of individual methods of multidimensional analysis 

were performed in the field of psychology, medicine and biology. Among multidimensional 

comparison methods belong simple multi-criteria comparison methods – the weighted sum order 

method, the scoring method, the method of standard variable and the method of distance from a 

fictitious object. The aim of these methods is to replace several selected indicators by which we 

compare the selected objects – in our case the EU countries, with one final characteristic – an integral 

indicator, based on which we organize the selected objects. 

Literature review 

Stankovičová (2007) focused on the application of multidimensional statistical analysis methods (the 

principal component analysis and the method of distance from a fictitious object) in the evaluation of 

EU member states on the basis of the Lisbon Strategy indicators, namely the analysis of employment. 

Based on the results of multidimensional methods, two countries appear to be the best in this area – 

Sweden and Denmark. The values of their integral indicators are significantly highest. On the other 

side of the ranking are countries like Malta, Poland, Italy, Hungary, Slovakia, but also Belgium. 

Vojtková (2009) in her article evaluates EU member countries on the basis of these areas: differences 

in unemployment rates, inequality of income distribution, education, a high risk of poverty, especially 

among the unemployed. She uses a multidimensional evaluation and classification of social cohesion 

in 27 European Union countries according to hidden dimensions of selected socio-economic indicators 

for the year 2006. 
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The comparison of EU countries is also examined by Megyesiová (2010). In her paper she uses multi-

criteria evaluation methods. She aims to compare countries on the basis of the human development 

index, which includes three parameters (human health, level of education and material living 

standard). When evaluation the EU countries on the basis of the human development index, Ireland, 

the Netherlands, Sweden, France and Luxembourg ranked first. Although the period of 

implementation of our analysis differs with the Megyesiová analysis period, she also analyses 

indicators that affect the country's economy, so it is relevant to compare the results. There are the same 

countries in the location of the countries in our analysis and analysis of Megyesiová, only the order is 

different. 

Data and methodology 

We have selected 28 member countries of the European Union for the analysis. We will make a 

comparison of the selected countries with the use of 7 socio-economic and demographic indicators for 

the year 2016. The Eurostat website will serve as a source of the data. We will also briefly define the 

selected indicators: 

Gross domestic product per capita – the ratio of gross domestic product and average population in the 

year. Gross domestic product is an indicator for a nation´s economic situation. It reflects the total 

value of all goods and services produced less the value of goods and services used for intermediate 

consumption in their production. Calculations on a per head basis allows for the comparison of 

economies significantly different in absolute size (Gross domestic product at market prices, 2019).  

General gross debt as a percentage of gross domestic product – represents the total general debt as a 

share of GDP in percent. It is made up of government commitments and is generated by a deficit 

financing of the state budget (Gola, 2009).  

Inflation rate – is defined as the devaluation of the monetary unit, which is manifested by the 

persistent growth in the price level of products and services in the economy (Šenkýřová, 2010).  

Unemployment rate – represents unemployed persons as a percentage of the labor force. The labor 

force is the total number of people employed and unemployed. The indicator is based on the EU Labor 

Force Survey (Unemployment, 2019). 

Total fertility rate – the mean number of children that would be born alive to a woman during her 

lifetime if she were to survive and pass through her childbearing years conforming to 

the fertility rates by age of a given year (Jurčová, 2002). 

Infant mortality rate – the ratio of the number of deaths of children under one year of age during the 

year to the number of live births in that year. The value is expressed per 1 000 live births (Mortality, 

2019).  

Crude divorce rate – is the ratio of the number of divorces during the year to the average population in 

that year. The value is expressed per 1000 persons (Marriages and divorces, 2019).  

In this paper, a multidimensional comparison method is used – the method of standard variable to 

compare the EU countries on the basis of the above mentioned indicators. The aim of this method is to 

replace a number of selected indicators, on the basis of which we compare EU countries, with one 

final characteristic – an integral indicator to order the countries by. By creating an integral indicator, 

heterogeneous variables, which are expressed in different units and therefore cannot be direct 

aggregated, are transformed to a homogeneous indicator. Since the used indicators do not have the 

same weights, calculations are used on the data weighted by weights I (calculated using the coefficient 

of variation) and weights II (calculated on the basis of the correlation matrix) (more see in Dufek and 

Minařík 1984, Křovák and Študlar 1983). 

The principle of the method of standard variable is to transfer values of the indicators to a standard 

variable. The standard variable is a dimensionless characteristic where the mean value is zero and 

variance is one (Jílek, 1996). 

When applying the method of standard variable, we first calculate the arithmetic means and the 

standard deviations for the selected indicators. In the next step, we transform the original values of the 

indicators into a standard shape. In the case of the maximization indicator (the desirable value is the 

highest value of the indicator), Pažitná and Labudová (2007) calculate the value of the standard 

variable according to: 
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where:  zij is the normalized value of the j-th indicator in the i-th object,  

       xij is the value of the j-th indicator in the i-th object, 

      jx is the arithmetic mean of the j-th indicator, 

             sj is the standard deviation of the j-th indicator. 

In the case of a minimization indicator (the desirable value is the lowest value of the indicator), the 

standard variable is defined as: 
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In the next step it is necessary to express the final characteristic – the integral indicator, which we 

calculate for i-object as the weighted arithmetic mean of the normalized values: 
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where: di is an integral indicator, 

            vj is the weight of the j-th indicator. 

In the last step, it is necessary to determine the order of objects based on the integral indicator. The 

higher the value of the integral indicator is, the better the order of the object. 

While the original indicator x could have values from the interval (-∞, + ∞), the standard indicator 

may have any values, but in the case of normal distribution, values from -1 to +1 have 68% of the file's 

objects, 95% from -2 to +2 and 99.9% from -3 to +3. In the case of another normal distribution, the 

percentages may change, according to the Chebyshev inequality, however, at least 89% of the objects 

have values from the interval -3 to +3 (more in Stankovičová and Vojtková, 2007). 

Advantages of the method of standard variable: 

 the method of standard variable takes into account the different variability of the individual 

indicators, 

 that the object has a good position, it must have good results in all the analyzed indicators, it 

is not enough to achieve an excellent result with one or fewer indicators. 

Disadvantages of the method of standard variable: 

 results of this method are less sensitive to the extreme values of the indicators in the file, 

 does not allow you to compare objects with share. 

Results and Discussion 

Input indicators do not have the same weights, so we need to use weighted data in the calculations 

(Table 1): 

 Weights I – weights calculated using the coefficient of variation, 

 Weights II – weights calculated on the basis of correlation matrix. 

Table 1: Weights calculating 

Indicator Weights I Weights II 

Gross domestic product per capita 0.2080 0.2154 

Government gross debt as a percentage of GDP 0.1691 0.0565 

Inflation rate 0.2138 0.1761 

Unemployment rate 0.1594 0.1473 

Total fertility rate 0.0341 0.2831 

Infant mortality rate 0.1170 0.0106 

Crude divorce rate 0.0986 0.1110 

Total 1.0000 1.0000 

Source: Authors 
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In the order of countries without using weights (Figure 1), Luxembourg is on the first place, followed 

by Ireland, Sweden and Finland. On the last places are Spain, Portugal and Greece. The Slovak 

Republic is on the 24th place. Compared to the V4 countries (Slovakia, Czech Republic, Hungary, 

Poland), the Czech Republic is on the 12th place, Poland, on the 15th place, Hungary on the 25th place. 

Figure 1: Country ranking without weights 

 
Source: Authors 

By using weights I (Figure 2) Luxembourg is on the first place (as well as in the calculation without 

weights), then Finland, Denmark and the Netherlands. The last places were occupied by countries such 

as Portugal, Greece and Hungary. The Slovak Republic is on the 23rd place. In the V4 countries, 

Poland was best placed – on 12th place, then the Czech Republic on the 14th place, Slovakia as we have 

already mentioned on 23rd place and last not only within the V4 countries but also within all the 

European Union countries is Hungary. 

Figure 2: Country ranking with weights I 

 
Source: Authors 
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The results by using weights II (Figure 3) did not result in significant change compared to the previous 

results. On the first places are France, Ireland and Denmark. In the last places are Hungary, Portugal 

and Spain. The Slovak Republic is on the 22nd place. The ranking of the V4 countries is as follows – 

the Czech Republic is on the 15th place, Poland on the 18th and Hungary on 26th. 

Figure 3: Country ranking with weights II 

 

Source: Authors 

If we evaluate only the V4 countries themselves, on the third place with all types of weights is 

Slovakia, on the last place is Hungary and on the first two positions alternate the Czech Republic and 

Poland. 

Conclusion 

The aim of the paper was to analyze the European Union countries on the basis of selected socio-

economic and demographic indicators: gross domestic product per capita, government debt as a 

percentage of gross domestic product, inflation rate, unemployment rate, total fertility rate, infant 

mortality rate and crude divorce rate. In the analysis, we used one of the multidimensional comparison 

methods – the method of standard variable. 

We realized the analysis on the basis of data from the year 2016, because more actual data was not yet 

available. Data we used was from the Eurostat website. The choice of the indicators themselves is very 

subjective. It is up to the analyst to select and include the indicators in the analysis. 

In the first places using the method of standard variable are countries such as Luxembourg, Denmark, 

Finland, the Netherlands, Sweden, Ireland and France. One of the factors that could influence the 

ranking of countries may be their position because these countries are relatively close to each other. 

Finland was the first country in the world to give women the right to vote. The Netherlands and 

Luxembourg belong among the founding members of the European Union. The Netherlands has a rich 

supply of natural gas and is proud of its position as the largest exporter of beer in Europe. 

Luxembourg also stood at the birth of the United Nations and NATO. Denmark is considered the 

second oldest monarchy in the world and the oldest in Europe. Several surveys include Sweden's 

economy as the one with the most quality, and it is similar for its measure of competitiveness, quality 

of life, but also investment in research and education. 

On the other hand, among the worst countries according to the analysis, we include Greece, Hungary, 

Spain and Portugal. Spain has huge unemployment problems. Up to 52% of young people in Spain are 

unemployed. Unemployment in Spain has several reasons, one of which is labor market pre-

regulation. Its regulations were designed to protect workers, but in fact only protect the unemployed 
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from gaining jobs. Another reason for this is the long-term low growth of the Spanish economy. 

Portugal as well as Spain have major problems with unemployment. Unemployment of young people 

was 40 % in 2013. 

Poland and the Czech Republic were on the first and second place in comparison within the V4 

countries. Slovakia ranked third in the application of three types of weights and Hungary ranked last. 

By comparing the data using the added weights, we have reached approximately the same results. 

In addition to the selected socio-economic and demographic indicators, the ranking of countries could 

influence other factors such as the geographical location of countries as well as the year of accession 

to the European Union. 
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ORGANIZATIONAL MATURITY MODELS - REVIEW AND CLASSIFICATION 

Aneta Kucińska-Landwójtowicz1 

 

Abstract: The continuous development of the organization and business excellence currently belongs to the most important 

challenges of modern management. It requires many activities aimed at the improvement of the efficiency of processes and the 

improvement of the product quality. This is accompanied by a wide range of performance evaluation and organizational 

maturity analysis in many aspects. The objective of this paper is to provide a systematic review protocol followed and the 

associated reasoning. The systematic review of the literature is carried out according to strictly defined four phases. The 

literature of the subject placed in the universal Thompson/Reuters Web of Science database was adopted as the object of 

exploration. The analysis of the most important articles, proceedings, books and reviews has been performed. The review 

covers the last 25 years. The systematic review reported in this paper was guided by the objective to classify existing 

organizational maturity models (OMM), in order of their application area and to indicate the latest research trends. The result 

of the conducted research is the classification of organizational maturity models including key categories. The main 

contribution of the paper is the subsequent grouping of these models into nine areas of application to allow further study and 

development of these. In addition, new maturity models were selected for specific areas of the organization's operations or 

related to new management concepts. The value of the article is a clear and detailed review of the models proposed in the 

literature, which may be useful for both researchers and practitioners. The main limitation is the analysis in the scope of topic 

organizational maturity models including only the Thompson/Reuters Web of Science. This is the first stage of literature review 

that are continued. 

JEL Classification Numbers: L20, L21, O29, DOI: 10.12955/cbup.v7.1360 

Keywords: organizational maturity models, maturity, systematic review, classification  

 

Introduction 

Over the past twenty years, companies who have been focusing on the search for competitive advantage, 

have been participating in the evolution of market demands and observing customers' new approach to 

the perception of quality. Originally it referred to products and services, today it also applies to people, 

relationships and business processes. It is increasingly emphasized that quality can be perceived through 

the prism of business excellence, also known as organizational excellence. 

The concept of business/organizational excellence has gained popularity both in practice and in 

management theory, becoming the foundation of many concepts and approaches to the organization. 

Business excellence has evolved by exposing various aspects of organizational management, such as: 

soft organization resources, change, learning, integrated development, quality building within 4P 

(people, partnerships, processes, products), maximization of values for stakeholders, business 

excellence models and management system maturity (Haffer, 2011). Modern organizations strive for 

perfection, which is determined by the maturity of the management system. 

Maturity means systematic improvement of the organization's skills as well as processes which are 

carried out by it, in order to achieve higher productivity in a given time (Hammer, 2007). Maturity is 

the extent to which a specific process is defined, manager, measured, controlled, and effective (Lin et 

al., 2012). The organization's maturity is determined by its management system and its adjustment to 

the adopted business model. Enterprises, wanting to develop, use different kinds of methods, techniques 

or programs, implementing, e.g. a quality management system, Lean Management, or the Six Sigma 

methodology, while implementing information technology (IT) systems. Searching for excellence, they 

look for maturity in different areas, often doing it simultaneously, what is neither a simple and 

sometimes a legitimate challenge. Therefore, it is necessary to constantly evaluate the achieved results, 

which requires the use of appropriate methods. Assessing the competencies of a given organization in 

the management area are enabled by maturity models (MM). 

There is a growing number of evaluation models being provided to organizations, either directly or 

indirectly, to assist with the assessment of how mature an organization is (Păunescu and Acatrinei, 

2012). They relate to different areas of the organization's activities (e.g. project management, quality 

management), and there are also proposed models, which are dedicated to different types of activities 

(production enterprises, administration, education). Models, referring to modern management trends, 

such as Industry 4.0 (Schumacher et al., 2016) or agile project management, are also emerging. The 

multiplicity of available models may imply questions regarding the selection of an appropriate model to 
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assess the maturity of an organization. In the light of the science development in this area, there is a 

need to develop a report on the state of knowledge in the subject of the organizational maturity model 

and their classification. Therefore, the objective of this paper is to provide a systematic review protocol 

followed and reasoning associated. The systematic review reported in this paper was guided by the 

objective of classification of existing maturity models and ordering them in the area of their application. 

The analysis was narrowed down to maturity models concerning business organizations. The main 

contribution of the paper is the subsequent grouping of these models into nine areas of application to 

allow further study and development of these. It will also allow to indicate the areas in which the models 

development is quite intense and those that have less dynamic development. 

Data and methodology 

The essence of a systematic literature review is to reflect the state of knowledge in a given subject on 

the basis of methodical behavior promoted by Tranfield et al. (2003). This approach has since been 

adopted by many authors in management research. The method is based on the deliberate literature 

selection and its distinguishing feature is the use of quantitative techniques, which are describing and 

analysing literature. The systematic review of the literature is carried out according to strictly defined 

stages (Czakon, 2016): 

1. Phase 1 

a. determining the purpose of the study 

2. Phase 2 

a. determining the basic literature 

b. selection of publications 

c. development of a publication database 

3. Phase 3 

a. bibliometric analysis 

b. content analysis 

4. Phase 4 

a. preparation of the report 

Phase 1 

As previously indicated, the objective of this paper is to provide a systematic review protocol followed 

and the associated reasoning. Research is one of the stages of the literature review concerning maturity 

models and at this stage they focus on the concept of "organizational maturity model". The systematic 

review was guided by the objective of classification of existing maturity models and ordering them in 

the area of their application. 

Phase 2 

As the object of exploration, the literature of the subject was taken under consideration, which is placed 

in the universal Thompson/Reuters Web of Science database (WofS). The review was limited to the 

literature which has been published since 1994, which allows for the analysis of publications from only 

the last 25 years. This stage was based on the use of keywords related to the subject of the study. All 

searches were conducted using the databases advanced search function. The bibliographic databases was 

queried adopting the following keywords: “maturity model”, and then the search was narrowed down to 

“organizational maturity model”. The conducted analysis indicates at what stage of development the 

researched area is analyzed. From 2000 to 2018, the number of publications found in the topic 

“organizational maturity model” has a growing trend with a clear maximum in 2017. As for the sum of 

Times cited by year, the trend is clearly growing, the number of citations was the highest in 2018, these 

were 594 citations. The summary of information related to the bibliographic analysis indicates a total 

sum of the Times Cited equaling 4293, with the Average Quotations per Item equaling 12.59, and the 

h-index equaling 33.  

The narrowing allowed enabled the preparation of a literature database with a number of articles which 

is sufficient to permit an individual analysis of particular publications, as well as excluded publications 

distantly related to the subject of the analysis. 

The development of the publication database was to exclude publications such as: industry messages, 

conference presentations and reviews of books and editorial introductions, as well as medical, IT and 

legal studies. Recurring items had also been removed and publications were then selected. The subject 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

188 

of the analysis were the publications abstracts. Based on their review, they have been classified into 

three groups: 

 concerning the issue directly: 93, 

 partly concerning the issue being investigated: 21, 

 weakly related to the issue: 227. 

The results of the analysis are presented in Table1 and Table 2. 

Table 1: Quantitative search results 

 

Search 

criteria 

WofS Categories Number of 

articles 

maturity 

model - topic 

management, business, engineering industrial, 

operations research management science, economics, social sciences 

interdisciplinary, engineering manufacturing, engineering multidisciplinary, 

business finance, education educational research 

3576  

maturity 

model - topic 

management, business, operational research management science 1488 

organizational 

maturity 

model - topic 

management, business, engineering industrial, 

operations research management science, economics, social sciences 

interdisciplinary, engineering manufacturing, engineering multidisciplinary, 

business finance, education educational research 

341 

 

Source: Author 

 
Table 2: The course of creating the literature database for research in the area over organizational 

maturity model 
 

Search criteria Number of publications 

Organizational maturity model in topic 341 

Article in journals 199 

Proceedings paper  57 

Other conference articles 85 

After verifying the abstracts - directly and partly concerning the 

issue  

114 

Source: Author 

Phase 3 

As part of the bibliometric analysis, the analysis of the number of annual publications after verifying the 

abstracts were carried out. The results of the quantitative analysis are presented in Figure 1. The first 

publication in the WofS database were published in 1980. The largest number of publications were 

published in 2015. 

Figure 1: Total publications by year 

 
Source: Author 

The most impacting publications in the developed literature database are: 
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 Hammer (2007), The process audit. Harvard business review. Sum of the times cited: 139, 

average citations per year: 10.69; 

 Grant and Pennypacker (2006), Project management maturity: an assessment of project 

management capabilities among and between selected industries. IEEE Transactions on 

engineering management. Sum of the times cited: 78, average citations per year: 5.57; 

 Kwak and Ibbs (2002), Project management process maturity (PM) 2 model. Sum of the times 

cited: 76, average citations per year: 4.22. 

Phase 4 

The article is the result of the fourth phase of the research, which included the preparation of the report. 

Literature review: results and discussion 

Maturity model are commonly used as an instrument to conceptualize and measure maturity of an 

organization or a process regarding some specific target state (Schumacher et al., 2016). Maturity 

models that depict the development of an entity are a natural application of the life-cycle process and 

they can be used to advance maturity by identifying and implementing the steps required to move to a 

higher level (Lin et al., 2012). As for practical application, typical purposes of use are descriptive, 

prescriptive, and comparative (Rosemann and Bruin, 2005). 

Currently, in management, there are three distinguished approaches on how to use the maturity models 

(Martusewicz and Szumowski, 2018): 

 commonly accepted reference models or sets of mature practices for assessing the organization's 

competencies, 

 tools that simultaneously enable internal and external benchmarking of the organization and 

constitute a set of guidelines for the evolutionary process of organizational development, 

 structured collections of elements describing the organization's abilities at particular levels. 

The analysis of the literature content permits the identification of dominant research trends concerning 

OMM. It is possible to indicate several areas in which OMMs are a very clear research subject that has 

been deepened and developed for years, as well as areas in which the subject area has been developing 

a bit slower. Also, completely new scientific trends are indicated, which are related to the design of 

organizational maturity models evolving simultaneously with changes in the management of business 

organizations such as the growing importance of innovation, the growing role of supply chain 

management, or the development concerning the Fourth Industrial Revolution - Industry 4.0. 

The group of models concerning business organizations, basing on the analysis of the literature content 

has been divided into domain groups according to the area covered by the model: 

 information technology, 

 process management, 

 project management, 

 risk management, 

 quality management, 

 knowledge management, 

 supply chain management, 

 innovation management, 

 Industry 4.0 concept. 

The mainstream research focus on the maturity assessment in the area of the information technology 

and the phenomena emerging in the area of the organization's activities, e.g. analysis of the relationship 

between organizational maturity and the IT systems maturity, assessment of the data warehousing 

process maturity, assessment of the software process maturity and the IT outsourcing relationships. One 

of the basic models of maturity comes from this trend, which is the capability of maturity model 

developed in the beginning of the 90's, intended to measure capability in software development project 

and capability model integration (CMMI) (Maier et al., 2012). 

The second stream of research concerns the area of process management, in which particularly important 

models of organizational process maturity were created, including: developed by Hammer Process and 

Enterprise Maturity Model (PEMM), Business Process Maturity Model (BPMM) developed by the 
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international organization of the Object Management Group and the Business Process Maturity Model 

(BPMM) developed by the international consultancy Gartner (Kosieradzka and Smagowicz, 2016). 

The third trend of research emerged from the field of project management. According to Mullaly (2006) 

the majority of these frameworks have been developed in the beginning of 2000. Since then more than 

30 models have been created, for example OPM3 (Organizational Project Management 

Maturity Model), PM2 (Project Management Process Maturity Model), or also PM3 (Project 

Management Process Maturity Model) and Berkeley Project Management Process Maturity Model. In 

spite of the fact that publications are available, those which provide research are only a snapshot of the 

current level of project management maturity within enterprises operating in various industrial branches 

(Grant and Pennypacker, 2006; Guangshe et al., 2008), other authors emphasize, that the contribution 

of PM3s to organizational improvement and development is somewhat unclear (Backlund et al., 2014). 
Another research issue concerns the area of risk management, to which organizations paid particular 

attention to, at the beginning of the 21st century. The most popular model is the Business Continuity 

Maturity Model (BCMM) developed by Virtual Corporation alongside the Enterprise Risk Management 

Model (ERMMM) (Kosieradzka and Smagowicz, 2016). The conducted analysis of the publication 

draws attention to research related to the adaptation of the proposed models to specific cases. To meet 

the specific types of activity, which are Complex Product Systems (CoPS) projects: high cost, 

engineering-intensive products, systems, networks and constructs Risk Management Capability 

Maturity Model for CoPS Projects (Yeo and Ren, 2009) was elaborated. However, in order to support 

enterprise risk management and assess the Enterprise Risk Management (ERM) maturity in Chinese 

construction firms (CCFs), a knowledge-based decision support system for enterprise risk management 

(KBDSS-ERM) has been elaborated (Zhao et al., 2016). 

The analysis of the literature shows that the source of the first maturity models were the concepts of 

quality management. The Quality Management Maturity Grid is considered the first maturity model 

developed by P. Crosby. The area of quality management was later enriched with the model included in 

the ISO 9004 and EFQM excellence model (Maier et al., 2012). However, it should be noted that in the 

area of quality management, research problems related to the maturity examination are also considered 

from the perspective of the excellence models (Martusewicz and Szumowski, 2018). 

The next category of maturity models was distinguished in the area of knowledge management. 

According to Lin, the most important models in this field are: KPMG Knowledge Journey, Tiwana’s 

10-step Knowledge Management Roadmap, Kochikar Knowledge Management Maturity (KMM) 

model in Infosys, Simens Knowledge Management Maturity Model (KMMM), APQC KMMM, G-

KMMM, Hsieh Knowledge Navigator Model (KNM) (Lin et al., 2012) and, according to Maier et al.: 

KMM (2012). The analysis of the literature contents shows that they are currently used to identify 

obstacles in the knowledge flow at a different knowledge management maturity as well as to discuss the 

barriers and practices associated with knowledge management (Lotti Oliva, 2014). 

The next models that are the subject of research in the field of OMM concern the area of the supply 

chain process management (SCPM). Lockamy III and McCormack (2004) developed an SCPM model 

that contains five stages. Accordingly, the model identifies the level of the maturity of SCPM as the 

processes are formalised, managed, measured and controlled. A few years a new model of SCPM called 

the SCPM Maturity Model 3 (SCPM3) was developed. The proposed model is to reduce the level of 

assessments subjectivity, which the SCPM model has been accused of. It has been used in order to 

investigate the relationship between the maturity level of supply chain process management and the 

company’s organisational life cycle in Brazilian enterprises (Souza et al., 2015). 

One of the "younger" research area concerns maturity models in the field of innovation management. In 

the analyzed literature, publications about innovation capability are listed, in which three maturity 

models stand out: Bessant, Corsi and Neau, and Essmann (Narcizo et al., 2017). Research in this area is 

associated with deepening and refining a framework of reference to represent the entire theoretical 

domain of innovation capability. 

The last stream of research, which was to be indicated is the area related to the Industry 4.0 concept. 

Despite the fact that this concept was born less than a decade ago, several Industry 4.0 readiness and 

maturity models have been proposed: IMPULS-Industry 4.0 Readiness, Empowered and 

Implementation Strategy for Industry, Industry 4.0/Digital, The Connected Enterprise MM, I 4.0 
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Reifegradmodell (Schumacher et al., 2016). These models were developed in the years 2014-2016. 

Empirical research in this area still requires continuation and deepening. 

The published literature database also indicates publications concerning completely new models of 

maturity. Among them: energy and utility MM (Ngai et al., 2013), a holistic sales and operations 

planning MM (S&OP MM) (Wagner, et al., 2014), purchasing MM (Úbeda et al., 2015), service 

capability sourcing model (SCSM) (Carroll and Helfert, 2015), collaboration maturity model (Col-MM) 

(Boughzala and De Vreede, 2015), lean MM (Maasouman and Demirli, 2016). 

Conclusion 

The systematic review of the literature is carried out according to strictly defined four phases. 

Quantitative research permitted to reflect the state of knowledge in a given subject. The growing trend 

the number of publications concerning OMM and the number of citations has been indicated. The 

analysis of the number of annual publications after verifying the abstracts revealed that only part of the 

publication were directly and partly concerning the issue. Content analysis was carried out on the basis 

of 114 publications selected based on the verification of abstracts. Information related to the 

bibliographic analysis has been summarized and, based on the number of citations, the most important 

publications in this research area have been indicated. They are related to classic models of maturity in 

the area of process and project management.  

Models are associated with the development of organizations in various areas: information technology, 

process, project and risk management, as well as quality, knowledge and the supply chain. They also 

apply to innovation management as well as Industry 4.0, which has been particularly important in recent 

years. As indicated, new model categories appear and the number of models in each group increases. 

Along with these changes, support is needed for organizations: which model to choose for business 

evaluation, which will best meet the needs of managers. However, the first step is to organize theoretical 

knowledge in this area. That was the main purpose of this study. 

The main contribution of the paper is the subsequent grouping of these models into nine areas of 

application to allow further study and development of these. In addition, new maturity models were 

selected for specific areas of the organization's operations or related to new management concepts. The 

value of the article is a clear and detailed review of the models proposed in the literature, which may be 

useful for both researchers and practitioners. The main limitation is the analysis in the scope of topic 

“organizational maturity models” including only the Thompson/Reuters Web of Science. This is the first 

stage of a literature review that will be continued including the results from the Scopus database. The 

presented classification is an introduction to carry out a comparison of individual groups of models and 

to compile a list of their common areas. 
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TAX LICENCE OF A LEGAL ENTITY – PROS AND CONS 

Angelika Kútna1, Imrich Antalík2, Norbert Gyurián3, Zoltán Šeben4 

 

Abstract: In 2013, the Slovak Parliament adopted the Law on Amendments to the Law on Income Tax. One of the most 

significant changes was the introduction of the Tax License of a Legal Entity. On January 1st, 2018, a minimum corporate tax 

(the so-called tax license), which was introduced in 2014, was abolished. The main aim of this paper is the evaluation and 

quantification of the impact which the minimum corporate tax has on the amount of tax liability of a selected group of legal 

entities in the agricultural sector. The research had tried to find an answer if the tax license abolishment was more in the political 

interests or if it had some economic background. The main research questions are how has the corporate tax duty increased in 

the agricultural sector in the Slovak Republic after introducing the minimum corporate tax and how has the tax burden for 

agricultural holdings increased after introducing the tax license. The analysis presented in this paper confirms that the 

instrument of introducing the minimum tax is for loss-making sectors, such as the agricultural sector, undoubtedly unfair. On 

the other hand, the study has confirmed that the public which regularly pays the taxes, agrees with its introduction. 

JEL Classification Numbers: H25, DOI: 10.12955/cbup.v7.1361 

Keywords:  tax base, corporate tax, license, agricultural sector 

 

Introduction 

The problem of zero tax liability tolerated by the state can also be perceived as a problem of tax justice 

towards those who fulfil their tax liability every year. Bojňanský, Krajčírová and Ferenczi-Vaňová 

(2013), as well as Baštincová (2009) consider the income tax to be the most significant direct tax from 

both natural and legal persons.  Most economists believe that direct taxes have more negative impact 

on economic growth than the indirect taxes, e.g. Borys (2014). According to Banks (2010) and (Barbone 

and coll., 2015), a number of studies have confirmed the significant impact of tax policy on the business 

environment.  This is confirmed also by the study by Sandmo (2006).  One of the state tax policy 

principles, the principle of taxation universality, is not always respected (Šlosár, Horáčková, 2005). An 

example is the amount of monthly tax liability of a natural person without any children who had an 

average monthly salary in the national economy EUR 954.00 in 2017. Such a natural person paid an 

average EUR 97.92 per month, which represents EUR 1,175.04 per year. If the natural person decides 

to do business in the form of a legal person, its income tax savings would be at least EUR 1,175.04 

in the absence of the tax license. On the other hand, economic conditions in the Slovak Republic in some 

areas of economic life are the direct cause of achieving the annual negative economic results. 

An example of such an economic environment is agriculture.  Enterprises whose line of business activity 

is primary agricultural production are mostly loss-making. Also, these two specific examples highlight 

that the views not only of the public, but also of the economists, on the existence or the absence of the tax 

license being different, are justified. The state tax policy significantly affects development 

of the business structure in primary agricultural production (Gubová, 2005). The issue of the tax license 

eligibility is problematic. The instrument of such a minimum tax license is established for example in 

Austria and in the U.S.A. In the Slovak Republic, this instrument has lasted for 4 years. Authors of this 

paper have hypothesized that while natural persons agree with the introduction of the minimum tax for 

legal persons, the positive attitude of legal persons depends mainly on the sector in which they operate.  

Data and Methodology  

The authors have set an objective to assess the impact of the tax license on the tax liability of agricultural 

holdings. This paper compares the economic result development with the tax liability development 

of enterprises doing their business in the agricultural sector.  Furthermore, the paper assesses separately 

the development of the total tax liability of profit-making enterprises and separately development 

of the enterprises that were loss-making in the assessed period. The development of the total tax liability 
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is compared with the development of the minimum tax, also separately for profit-making and separately 

for loss-making agricultural holdings.  The second part of the research is focused on the assessment 

of the positives and negatives of introducing the minimum tax instrument - the tax license. 

The research objective presented in this paper are the tax obligations of legal persons in the Slovak 

Republic, whose principal line of activity, declared by their filed tax return, belongs to Section A SK 

NACE - Agriculture, Forestry and Fisheries. This section includes the use of plant and animal natural 

resources. The section consists of activities such as plant production, animal husbandry and feeding, 

logging and usage of other plants and animals on the farms or in their natural habitat. 

In order to be included in the analysed model, the enterprise had to meet the following criteria: 

 The main line of its business activity declared by the filed corporate income tax return 

belongs to Section A of Division 01 Plant Production and Animal Husbandry, Hunting and 

Related Services, or Division 02 Forestry and Logging. 

 The business year of the enterprise is the same as the calendar year. 

 The enterprise is registered as a legal person in the Commercial Registry of the Slovak 

Republic.  Natural persons, self-employed persons and forest owners' communities have not 

been included in the model. 

The model consists of an average 7,221 legal person for each year under assessment. 

The data analysed in the article have been obtained from the following sources: 

The Information Portal of the Slovak Republic ISFS SAP-ISFS SR 

Electronic filing of corporate income tax returns. 

(Data obtained from a non-publicly accessible part of the website 

https://intranet.financnasprava.sk/SitePages/Domov.aspx) 

The paper analyses data covering the period 2012-2017. This period includes the years in which 

the applicable tax license was introduced (2014, 2015, 2016 and 2017), and for comparison purposes, it 

is extended by two years in which the tax license instrument has not yet been introduced (2011 and 

2012).   

The data assessed in the first part of the paper were obtained from the information system of 

the Financial Administration of the Slovak Republic on condition of full anonymity of the taxable units. 

Assessment of the positives and negatives of the tax license was carried out based on the data obtained 

from the questionnaire survey.   

The group of respondents was selected to represent the biggest taxpayer groups in the Slovak Republic. 

The numbers of addressed respondents were not random; the following groups were intentionally 

addressed: employees (taxpayers of economically dependent activity), natural persons - self-employed 

persons - tradesmen, statutory bodies of legal persons doing business in the agricultural sector and 

statutory bodies of legal persons doing business in the non-agricultural sector.   

Totally, 150 respondents were addressed. The tax license assessment by taxpayers was quantified 

through some pre-specified factors. The factors were chosen on the basis of empirical evidence and 

based on practical experience of 20-year long lasting experience of one of the authors of this paper in 

the Financial Administration of the Slovak Republic.  

The standard methods of scientific work as a method of selection, analysis and comparison of selected 

provisions of the Income Tax Act No. 595/2003 Coll., as amended, including related acts have been 

used in the topic processing. The standard mathematical and statistical methods were used for analysing 

and comparing the partial indicators in the reporting period (arithmetic average, base index).       

The questionnaire method was used in the second part of the research. Questions in the questionnaire, 

as well as the target group of respondents were chosen so that the hypothesis set by the authors 

on the basis of practical experience and objective information on the results of agricultural holdings 

management was confirmed or refuted after their assessment. The authors hypothesized that while 

the taxpayers who regularly pay taxes in comparison with their income in relatively high amounts had 

agreed with the introduction of the tax license, the taxpayers who had been allowed not to pay any tax 

under the valid legislation, did not agree with the tax license.  
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The achieved results, their analysis and presentation in the form of tables and figures, as well as impact 

assessment are included in the Results and Discussion section.  

Results and Discussion  

A significant part of the Slovak Republic state budget revenues is formed by income tax revenues. Its 

importance from the fiscal perspective is mainly due to its high share in total tax revenues. As the amount 

of the tax liability does not depend on the reached income, but mainly on the result of the management 

transformed into the tax base, the sectors with a low profit ratio or with high costs contribute by this tax 

to the state budget much less than the profitable sectors (e.g. IT technologies). 

During the period under assessment: the period 2011-2017, on average 34.85 % enterprises from all 

agricultural holdings were loss-making. If we do not consider the year 2011, when subsidies formed part 

of the revenue, the share of the loss-making enterprises will increase to 37. 58 %. The highest number 

of loss-making agricultural holdings - 2,677 was in the year 2013. 

The number of loss-making and profit-making enterprises in years of the period under assessment is 

presented in Figure 1.   

Figure 1:  Number of loss/profit-making agricultural holdings in the Slovak Republic 

 
Source: Authors  

In 2013, the amendment to Act No. 595/2003 Coll.  on Income Tax introduced the minimum tax 

instrument. The obligation to pay the tax license concerned all legal persons; the legislation did not 

recognize any exemptions due to disadvantages of a sector - undoubtedly being agriculture. In particular, 

the enterprises doing their business in primary agricultural production have been reaching a long-term 

loss. The total loss of agricultural holdings in the period under assessment was from EUR 8 million 

to EUR 17 million. Enterprises which reached profit in the period under assessment are mainly 

the enterprises with a significant acreage of agricultural land (and therefore higher subsidies). 

In particular, these enterprises are profit-making mainly due to subsidies and they had paid the income 

tax before introduction of the minimum income tax.  

Figure 2: Average profit/loss of agricultural holdings in the Slovak Republic in 2011-2017 

 

Source: Authors  
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The average economic result of a prof-making agricultural holding in the period under assessment 

amounted to EUR 21,948.46. Since 2012, it has been gradually declining (profit of EUR 37,620.54 per 

one enterprise). If the current corporate income tax rate is considered, the agricultural holding has paid 

EUR 5,048.00. The current tax rate has not significantly changed over the period under assessment. 

Figure 3: Tax liability of Slovak agricultural holdings   

 

Source: Authors  

In particular, in the context of the Income Tax Act, the negative economic result, being transformed 

based on the tax, was positive. This fact had also caused that some loss-making agricultural holdings 

had to pay corporate income tax as early as in 2011 and 2012 even though the minimum tax had not 

existed. Development of the tax liability of loss-making agricultural holdings and prof-making 

agricultural holdings is illustrated in Figure 3. The development trend in both tax obligations is largely 

the same, which is related to the fact that the economy of agriculture is heavily influenced by external 

factors, such as drought.  

Table 1: Average liability per agricultural holding in the Slovak Republic in EUR 

Period 

Average liability of  

loss-making holdings 

Average liability of profit-making 

holdings 

2011 685.50 4,872.08 

2012 2,505.96 7,843.09 

2013 2,256.18 11,119.28 

2014 1,293.92 4,998.84 

2015 4,087.22 5,303.15 

2016 4,000.68 5,451.56 

2017 3,027.34 6,355.11 
 

Source: Authors  

Tax liability of loss-making agricultural holdings was EUR 2,550.97 on average. It was significantly 

increasing after introduction of the minimum tax up to the year 2016. Tax liability of profit-making 

agricultural holdings was EUR 6,563 on average.  

Figure 4: Tax license development in loss-making agricultural holdings 

 
Source: Authors   
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Figure 5: Tax license development in loss-making agricultural holdings   

 

Source: Authors  

Figure 4 and Figure 5 illustrate the differences between the stated tax license amount (Tax license I) and 

the amount exceeding the actual amount of the tax up to the amount of the stated tax license (Tax license 

II).  

The stated tax license is the tax which the taxpayer is obliged to pay even if they report loss, or the tax 

lower than the stated tax license in the respective tax period. Its amount depends on the fact whether 

the taxpayer was the payer of value added tax on the last day of the tax period, whether their annual 

turnover for the tax period exceeded EUR 500,000 and whether they apply the tax license reduction 

in half. This positive difference between the tax license (Tax License I) and the calculated actual tax 

after the relief and any deductions (Tax License II) can be counted against the tax liability 

in the subsequent tax periods.  

In the agricultural holdings, on average, up to 73.82 % of the tax license paid is the tax payment beyond 

the calculated tax liability. Although this amount may be deducted in the future, it can be assumed that 

holdings will not deduct it from the higher tax liability in the future due to the loss ratio of part 

of the agricultural holdings.  

Four basic groups of respondents were addressed in the questionnaire survey: 

Group 1- natural persons - employees who have the income only from dependent activity 

Group 2 - natural persons doing business based on a trade license, whereas line of their business activity 

at inclusion in the research sample was not important 

Group 3 - natural persons, CEOs of companies whose main activity is agricultural production 

Group 4 - natural persons, CEOs of companies whose main activity is not agricultural production; their 

main activity being not important if it is not agricultural production 

150 respondents participated in the questionnaire survey, with the distribution of questionnaires among 

the four target groups being even. The most important results are presented in Figures 6 to 8. 

Figure 6:  Respondents who are for cancelling the tax license. 

 

Source: Authors  
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Figure 7:  Percentage of respondents who are for limiting the tax license for agricultural holdings  

 

Source: Authors  

 

Figure 8:  Percentage of respondents who are for keeping the tax license and its extension for self-

employed persons  

 

Source: Authors  

Conclusion 

The instrument of tax license introduction cannot be judged only in a positive or a negative way. The 

positives include mainly the introduction of the element of higher tax justice among taxpayers and 

mitigating the corporate tax optimization. Concerning the state tax policy positive is also increase in the 

state budged income. The negatives include all enterprises that have an obligation to pay the tax license, 

regardless of whether the loss has been achieved due to any objective reasons and this tax also applies 

on loss-making, subsidized sectors (agriculture). The negative is also the fact, that the amount of the tax 

license may be disproportionate for small enterprises. On the contrary, for a natural person with a high 

turnover, there may be zero tax. The analysis presented in the article confirms that the instrument of 

introducing the minimum tax is for loss-making and subsidized sectors, such as the agricultural sector, 

undoubtedly unfair. On the other hand, the study has confirmed that the public, especially the part of 

public which regularly pays taxes, agrees with its introduction. A solution might be to limit it for the 

loss-making sectors and to leave it for the sectors where profit can be expected to be achieved under 

normal economic conditions - not only for legal persons but also for natural persons.  
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ATTITUDE OF SLOVAK SMALL AND MEDIUM-SIZED ENTERPRISES TOWARDS 
RISK MANAGEMENT – INVESTIGATION OF THE REGIONAL DIFFERENCES 

Matej Masár1, Mária Hudáková2
 

 

Abstract: Contemporary trends highlight the need for education in each enterprise. The current business environment is 

characterized by many changes such as increased customer expectations and high levels of competitiveness in the environment. 

World trends, shows, that managers and owners of small and medium-sized enterprises (SMEs) perceived the need to take care 

of risk management in their enterprise. This issue has been analyzed and discussed for a long time. It is necessary to concentrate 

on this field mainly in the Slovak Republic. SMEs in Slovakia are very sensitive to changes in the environment.  

The aim of this paper is to investigate regional differences in the attitude of Slovak SMEs towards risk management, with 

special emphasis on the attitude towards significance of the education in the field of risk management based on empirical 

research, which was provided by authors in 2017. This paper will evaluate: the level of dependence between the selected Slovak 

regions and the created space for discussion about risks in SMEs, the level of dependence between selected Slovak regions and 

the created space for employee education in risk management in SMEs, and the level of dependence between selected Slovak 

regions and the required education possibilities in the field of risk management. It will use: association, the Pearson’s coefficient 

and the Tschuprov coefficient for evaluating the results. 

Overall results of the empirical research point towards the significance and importance of using risk management in SMEs. 

The results, shows, that there is a very large association between investigating dependence. Based on the results, it is necessary 

to improve the level of education in the field of risk management, which will be based on current entrepreneurial requirements. 

JEL Classification Numbers: G32, L21, M21, O22, DOI: 10.12955/cbup.v7.1362 

Keywords: risk management, SMEs, Slovakia, regional differences, risk management education

 

Introduction 

Managers and owners of small and medium-sized enterprises (SME) are the ones faced with the 

responsibility to make decisions to ensure prosperity, stability, and gain the best level of competitiveness 

within their businesses. Every activity, which owners and managers of SMEs take has risk. The decision 

is provided in the risk condition (Agarwal et al., 2016). Managers and owners of SMEs perceived 

necessary education in the field of risk management, and its importance in their enterprise, too. Based 

on results of Global trends 2025 (2017), The American Institute of CPAs (2017), CGMA (2017), 

Enterprise risk management initiative (2017), which were realized, it is possible to say, that education 

in the company is the most useful perception by managers in the world. Risk management is very 

important for them too. They give some space in their company to educating employee in the field of 

risk management. Managers, who run an enterprise in Slovakia, perceived a lack of risk management 

process of their enterprises. 

The aim of this paper is to investigate regional differences in the attitude of Slovak SMEs towards risk 

management, with special emphasis on the attitude towards significance of the education in the field of 

risk management based on empirical research, which was provided by authors in 2017. Authors will 

evaluate the level of dependence between selected Slovak regions and the created space for discussion 

about risks in SMEs, the level of dependence between selected Slovak regions and the created space for 

employee education in risk management in SMEs, and the level of dependence between selected Slovak 

regions and the required education possibilities in the field of risk management. 

Literature review 

The global business environment brings rapid changes into enterprise environments and enterprises are 

aware of the need for risk management in their business and the importance of it too.  According to 

several authors Kozubikova et al., (2017), Gates et al., (2012), Fraser et al., (2016), Klučka et al., (2016) 

and Belás et al., (2018) there is global trend in risk management based on an early risk identification, 

improvement level of organizational culture, risk assessment and positive attitude to risk management.  

Foreign studies (Enterprise risk management initiative 2017), (The American Institute of CPAs,  2017), 

(CGMA, 2017) highlight the shortcoming in risk management application in the world. The key findings 

from the studies are: 
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 insufficiently risk management models, 

 lack of support in enterprise risk management, 

 insufficiently implementation of a risk management system, 

 insufficient staff training in risk management, 

 less delegating responsibility for risk control, 

 not providing discussion about risks. 

The risk management application encounters problems with content definition, risk responsibility, 

missing criteria, i.e. risk tolerance, insufficient focus on identifying source causes of risk, etc. The 

financial crisis in 2008-2009 raised interest in risk management in businesses. It strengthened the role 

of managing the risks of financial managers, but not far from that in European countries. 

According to authors Nedeliakova et al., (2016) Kormancova (2013) and Hudakova et al., (2016) 

managers in most cases believe that all problems will be resolved in time and without bigger losses until 

they occur. Risk management in small and medium-sized enterprises in the Slovak Republic is limited 

to managing the market and investment risks, while other risks are neglected. Based on surveys, which 

were realized in 2013 and 2017 in enterprises environment, there is a need to raise awareness, evaluation 

and increase the knowledge of SMEs owners and managers about enterprise risk management. 

Goals and research methodology 

The aim of the paper is to investigate regional differences in the attitude of Slovak SMEs towards risk 

management, with special emphasis on the attitude towards significance of the education in the field of 

risk management based on empirical research, which was provided by authors in 2017. 

The secondary goals of this contribution (based on empirical research) is to assess the level of 

dependence between: 

 selected Slovak regions in which managers and owners of SMEs run a business and a created 

space for discussion about risks  

 selected Slovak regions in which managers and owners of SMEs run a business and a created 

space for employee education in risk management, 

 selected Slovak regions in which managers and owners of SMEs run a business and the required 

education possibilities in the field of risk management. 

Based on the aims of these contributions, 3 research questions were established: 

Q1: Is dependence between selected Slovak regions in which managers and owners of SMEs run a 

business and a created space for discussion about risks? 

Q2: Is dependence between selected Slovak regions in which managers and owners of SMEs run a 

business and a created space for employee education in risk management? 

Q3: Is dependence between selected Slovak regions in which managers and owners of SMEs run a 

business and the required education possibilities in the field of risk management? 

In order to meet the objective stated the empirical research methods (questionnaires, interviews with 

competent persons of SMEs), statistical methods, i.e., the analysis of dependence by the Chi-Square 

Test of Independence, Pearson's correlation coefficient and Tschuper´s correlation coefficient are used. 

The Chi-Square Test of Independence is defined by Chajdiak et al., (1999) as a nonparametric statistical 

test to determine if two or more classifications of the samples are independent or not. A common 

question with regards to a contingency table is whether it has independence. By independence, we mean 

that the row and column variables are not associated (i.e. knowing the value of a row variable will not 

help us predict the value of a column variable, and likewise, knowing the value of a column variable 

will not help us predict the value of a row variable). 

The methodology of calculation for the Chi-Square Test is divided into 4 main steps. It is necessary to 

establish a null and alternative hypothesis – the null hypothesis is that variables are independent, and 

the alternative hypothesis that variables are related (dependent). The second step is determining the 

significate level α. The third step is to calculate the Chi-Square Test of Independence based on formula 

(1) and the last step is comparing the computed Chi-Square with the critical value by the statistic tables 

for the established level of significance.  
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Association in this article was possible to investigate by Table 1 – the measures of association value and 

its interpretation. 

Table 1: The measures of association value and its interpretation 

A measure of association value Degree of association 

0.0 Perfect independence 

(0.0-0.1) Trivial association 

<0.1-0.3) Small association 

<0.3-0.5) Moderate association 

<0.5-0.7) Large association 

<0.7-0.9) Very large association 

<0.9-1.0) Nearly perfect association 

1.0 Perfect association 
 

Source: Cohen, 2016 

The Pearson’s correlation coefficient (r) is the most used nonparametric measure of association for two 

random variables. It is calculated through formula (2) (Wang, 2012). The Pearson correlation coefficient 

is a dimensionless measure that determines a linear relationship between two variables. Its value varies 

from -1 when there is a perfect negative linear relation, to +1 when there is a perfect positive linear 

relation. The closer this value to zero, the smaller is the degree of a linear relation. From the Pearson 

correlation coefficient, many other statistics are calculated, such as partial correlation, direct and indirect 

effects between variables in track analysis, and canonical correlation (Hair et al., 2009). 

2

2
r
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Tschuper´s coefficient (T) is one of the indexes, based them is possible to calculate the degree of 

dependence between 2 qualitative characteristics. Tschuper´s coefficient (T) is calculated by the formula 

(3). 

2

* ( 1)*( 1)
T

n m k




 
         (3) 

 

Results 

The authors of this paper solve issues in the field of enterprise risk management various projects at the 

Faculty of Security Engineering, the University of Zilina, e. g.: the project KEGA No. 030ŽU-4/2018 

“Research of Risk Management in Enterprises in Slovakia to create a new study program Risk 

Management for the FBI University of Zilina”, the project VEGA No. 1/0560/16 “Risk Management of 

Small and Medium Sized Enterprises in Slovakia as Prevention of Company Crises” and the Internal 

Grant Scheme of Faculty of Security Engineering, the University of Zilina from the grant No. 201801. 

In 2017 the investigators of the project VEGA supported by the Scientific Grant Agency realized the 

empirical research aimed at detecting the key entrepreneurial risks of the SMEs in Slovakia and the state 

of implementing the risk management process. 424 SMEs participated in this research. Out of 424 

participants, 64 % were micro-companies, 24 % were small-sized companies and 12 % were medium-

sized companies. From the point of view of the line of business the structure was as follows: 16 % 

industry; 24 % trade; 1 % agriculture; 12 % building industry; transport, information 6 %; 9 % 

accommodation, catering; 7 % business services; other types of services 22 %; other services 3 % .   

The addressed owners and managers of the SMEs in Slovakia were asked to determine maximally three 

risks out of seven ones they consider as the key risks in their business. Out of the total number of 487 

addressed SMEs we determined the percentage of the identified key risks of the SMEs in Slovakia as 

follows: the most serious risks were the market risks – 26 %; the financial risks – 21 %; the economic 

risks – 19 %; the personnel risks – 11 %; the operational risks – 9 %; the legal risks – 7 %; the security 
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risks – 6 % and the other risks – 1 %. Fig. 1 presents the share of identified key risks of SMEs in Slovakia 

in 2017 (Hudakova, 2018). 

Figure 1: Share of identified risks of SMEs in Slovakia in 2017 

 
Source: Authors 

The results of our own empirical research show that market, financial, economic and personnel risks are 

among the four most important risks that negatively affect the current business environment of SMEs in 

Slovakia. The most important risks in terms of SMEs are market risks. Based on the calculations of the 

market risk variance analysis, it can be concluded that perceived market risks are dependent on the size 

of the enterprise in the conditions in Slovakia. Small and medium-sized enterprises are more vulnerable 

from the perspective of the market environment in comparison to big enterprise. This is evidenced by 

further processed survey results that point to the greatest SMEs market risk intensity: loss of customers, 

strong competition in the industry, market stagnation, and supplier misbehaviour. 

The current issue of financial risk management is getting the same level of SME. This is also evidenced 

by further processed survey results that point to the greatest intensity of the SME's financial risk sources: 

inadequate business profit, unpaid receivables, inability to pay liabilities (insolvency) and company 

indebtedness. 

This is evidenced by further processed survey results that point to the greatest intensity of SMEs' 

economic risk sources: the evolution of tax and levy burden, the rise in prices of all types of energy, the 

poor availability of financial resources and the development of interest rates. 

The number of employees affects the size of personnel risks. This is evidenced by further processed 

survey results that point to the highest intensity of personnel risks sources for SMEs: inadequate staff 

qualifications, high fluctuation of employees, drop in working ethics and discipline, and staff mistakes. 

Significance level (α) was established as α = 0,05. Authors consider established significate level as 

suitable for fulfilling the main aim of this contribution. 

Table 2: Analysis of intensity dispersion of the SMEs´ perceived risks by the F-test 

Variance of SMEs according to 

the length of the business 
Sum of squares Df 

Average of 

squares 
F-ratio P-value 

Between Groups 0.0902 3 0.0058 

135.2604 0.0098 Within Groups 9.3523 484 0.0358 

Total 9.4425 487   
 

Source: Authors 

After carrying out the analysis of the intensity dispersion of the perceived SMEs´ risks in Slovakia by 

owners and managers by using the parametric F-test (its value is 0.0098 – see the table 2). It is possible 

to consider the data as statistically significant because the value is lower than the selected level of 

significance (0.05). Based on this we can say that there is a certain level of dependence between the 

intensity of the SMEs´ perceived risks in dependence on the selected Slovak region of the investigated 

set of companies at the reliability boundary of 95 %.  

Testing dependence between the selected Slovak regions in which managers and owners of SMEs 

run a business and a created space for discussion about risks  

Contemporary trends highlight the importance of creating discussing key risks in foreign enterprises. 

Managers and owners may better gain positive risks (opportunities) and reduce negative risks (threats), 

26%

21%

19%

11%

9%

7%

6% 1%
Market risks

Financial risks

Economic risks

Personnel risks

Operational risks

Legal risks

Security risks

Other risks
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which may affect the enterprise. Managers and owners of SMEs discuss risks with their employee once 

a week. They perceived that it is necessary to run a business in the current dynamic business 

environment. Based on this fact, it is necessary to investigate hypothesis H1: There is dependence 

between selected Slovak regions in which managers and owners of SMEs run a business and a created 

space for discussion about risks.  

Table 3: Investigate of research question Q1 using association test 

Region 

Test criterion for creating space for discussion about key risks 

Monthly Quarterly 
Half 

Yearly 
Annually 

Without 

discussion 
Summary 

Bratislava 0.254 3.900 1.234 0.026 1.655 7.069 

Trnava 4.420 0.105 1.502 0.839 1.303 8.169 

Nitra 6.265 0.159 0.236 0.437 0.766 7.863 

Trenčín 0.000 0.000 0.000 0.000 0.000 0.000 

Žilina 2.663 0.053 0.144 0.000 1.969 4.830 

Banská 

Bystrica 
5.302 0.220 0.925 2.052 1.034 9.533 

Prešov 0.179 0.005 0.054 0.520 0.596 1.352 

Košice 0.792 0.002 0.886 0.043 0.977 2.701 

Summary 19.876 4.443 4.981 3.917 8.300 41.518 
 

Source: Authors 

Chi-Square was calculated based on formula (1) and it is for Q1 41.518. Chi-Square based on the Table 

of Chi-Square distribution and is (0.05;7) 14.07. Based on fact that Chi-Square > Chi-Square-tab it is 

possible to create the hypothesis: There is dependence between selected Slovak regions in which 

managers and owners of SMEs run a business and a created space for discussion about risks. It is 

necessary to calculate the test force by the Pearson´s and Tschuprov´s correlation coefficient through 

formulas (2) and (3). The Pearson´s correlation coefficient was 0.896 and the Tschuprov´s correlation 

coefficient was 0.768. It is possible to say that the dependence between the selected Slovak regions in 

which the managers and owners of SMEs run a business and a created space for discussion about risks 

has a very large association. 

Testing dependence between the selected Slovak regions in which managers and owners of SMEs 

run a business and a created space for employee education in risk management 

Employee education is one of the highest perceived limitations of enterprises in Europe. Current trends 

highlight the importance of employee education. If enterprises educate their employees, they may be 

more successful in making decisions, run an enterprise activity or better manage risks in enterprises. 

Table 4: Investigate of research question Q2 using association test 

Region 

Test criterion of education of employee in SMEs 

Yes, 

regularly 

Yes, 

irregularly 

No, we do 

not have 

time for 

education 

No, 

educations 

are 

considered 

as useless 

No, 

education 

is 

expensive 

No, we do not 

find a course, 

which is suite 

for us 

Summary 

Bratislava 4.484 0.733 0.443 1.7604 0.0588 0.0545 7.5346 

Trnava 1.759 1.138 0.002 1.5300 0.8278 0.1853 5.4405 

Nitra 0.253 0.082 0.012 1.7554 1.3783 0.0738 3.5564 

Trenčín 0.000 0.000 0.000 0.0000 0.0000 0.0000 0.0000 

Žilina 2.561 0.442 0.111 1.9269 0.2010 0.6675 5.9118 

Banská 

Bystrica 
2.797 3.939 0.094 3.7146 0.9552 1.7689 1.2703 

Prešov 0.088 1.201 0.483 0.7315 0.0941 1.4688 4.0689 

Košice 1.678 1.634 0.544 1.4076 0.5731 0.0035 5.8420 

Summary 7.127 7.218 1.234 7.7806 1.8234 3.9087 29.0930 
 

Source: Authors 

The Chi-Square was calculated based on formula (1) and it is for Q2 29.093. Chi-Square based on the 

Table of Chi-Square distribution and is (0.05;7) 14.07. Based on fact that Chi-Square > Chi-Square-tab 
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it is possible to create the hypothesis: There is dependence between selected Slovak regions in which 

managers and owners of SMEs run a business and a created space for employee education in risk. It is 

necessary to calculate the test force by the Pearson´s and Tschuprov´s correlation coefficient through 

formulas (2) and (3). The Pearson´s correlation coefficient was 0.816 and the Tschuprov´s correlation 

coefficient was 0.766. It is possible to say that the dependence between the selected Slovak regions in 

which the managers and owners of SMEs run a business and a created space for employee education in 

risk management has a very large association. 

Testing dependence between the selected Slovak regions in which managers and owners of SMEs 

run a business and the required education possibilities in the field of risk management 

Education institutes offer courses to improve skills and knowledge in many areas. Based on the authors’ 

research the most used are courses which are focused on using methods, techniques, and tools in project 

management. Courses, which are offered in Slovakia are focused on general topics like management, 

accounting, etc. 

Table 5: Investigate of research question Q3 using association test 

Region 

Test criterion of course requirements by managers and owners of SMEs 

Curse focused 

on risk 

management 

Curse for manage 

specific risks 

Course for use 

methods, techniques, 

and tools in risk 

management 

Any 

course 
Summary 

Bratislava 0.023 2.329 0.024 1.335 3.711 

Trnava 1.272 0.129 2.890 1.670 5.960 

Nitra 6.848 1.134 1.255 0.433 9.669 

Trenčín 0.000 0.000 0.000 0.000 0.000 

Žilina 0.730 0.010 0.939 0.905 2.585 

Banská Bystrica 0.072 1.308 5.246 0.005 6.631 

Prešov 0.134 0.210 1.795 0.382 2.522 

Košice 1.715 0.344 0.807 0.022 2.888 

Summary 10.794 5.464 12.955 4.752 33.966 
 

Source: Authors 

The Chi-Square was calculated based on formula (1) and it is for Q3 33.966. Chi-Square based on the 

Table of Chi-Square distribution and is (0.05;7) 14.07. Based on fact that Chi-Square > Chi-Square-tab 

it is possible to the create hypothesis: There is dependence between selected Slovak regions in which 

managers and owners of SMEs run a business and the required education possibilities in the field of risk 

management. It is necessary to calculate the test force by the Pearson´s and Tschuprov´s correlation 

coefficient through formulas (2) and (3). The Pearson´s correlation coefficient was 0.855 and the 

Tschuprov´s correlation coefficient was 0.710. It is possible to say that dependence between the selected 

Slovak regions in which the managers and owners of SMEs run a business and the required education 

possibilities in the field of risk management has a very large association. 

Conclusion 

The overall results of this empirical research highlight the importance of taking care of the education of 

SMEs in the field of risk management in Slovakia. It is necessary to deal with risk management. The 

current state of education in this field point to the need to create courses which are focused on using 

methods, techniques and tools of teach risk management in SMEs. 

For each research question Q1: There is dependence between selected Slovak regions in which managers 

and owners of SMEs run a business and a created space for discussion about risks,  Q2: there is 

dependence between selected Slovak regions in which managers and owners of SMEs run a business 

and a created space for employee education in risk management and Q3: there is dependence between 

selected Slovak regions in which managers and owners of SMEs run a business and the required 

education possibilities in the field of risk management was investigated had a large association. This 

means, that education depends on each Slovak region in general. 

It is necessary to take care of education in the field of risk management especially risk management 

in SMEs. School institutions may create new study fields, which may be focused on risk management.  
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Based on the realized research, it is possible to say, that managers and owners perceived the need for 

another level of skills, education and courses. Manager and owner requirements are based on the current 

state of level, which is provided in their region. Typically, in Slovakia are differences between regions.   

Managers and owners of SMEs perceive added value in risk management, but education must suit for 

their needs. If managers have knowledge, they may use the right methods and technique for running a 

business, they may minimalize risk if they use right strategy, and they may run a discussion about key 

risks in their enterprise.  

Those factors are necessary to improve competitiveness of their enterprise, rise efficienty and value of 

the enterprise. The authors' efforts are to create step-by-step actions to promote the application of the 

risk management process in enterprises in Slovakia so that managers can manage risks and progressively 

move towards global trends. 
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THE CURRENT STATE OF PROJECT RISK ASSESSMENT AND EDUCATION 
NEEDS IN PROJECT RISK MANAGEMENT 

Matej Masár1, Mária Hudáková2
 

 

Abstract: Current trends show that education in the field of project risk management is a very actual topic. Long - term projects, 

which was realized in 2018, was mainly focused on R&D across the world. Short - term projects, was focused on innovation 

and improve manufacturing processes. Many projects failed because project managers did not manage project risks. Project 

managers have less knowledge and skills on how to effectively manage project risks, especially risks in the planning phase of 

projects.  

The main aim of this article is to analyze the current state of usage project risk assessment across the world, based on own 

empirical research, which was provided, by authors in 2018 and 2019 (mainly level of usage project risk management methods, 

experience and level of education). The research focused on analyzing the current state of project risk assessment among 

continents. The authors focused on the average level of use qualitative and quantitative project risk analysis by project 

managers, level of project risk management experience by project managers and complexity of learning in using of qualitative 

and quantitative project risk management methods and tools.  Some recommendation were established to educate project 

managers in the field of project risk management. 

JEL Classification Numbers: G32, L21, M21, O22, DOI: 10.12955/cbup.v7.1363 

Keywords: risk, project, enterprise, education, risk assessment, research

 

Introduction 

It is possible to perceive a global current trend which is based on the implementation of new technology 

known as the smart industry, smart manufacturing, internet of things, enterprise smart digitalization, etc 

(Hudakova, 2018). Enterprises want to be more and more competitive, so they innovate, educate their 

employees, produce new modern products, and follow actual trends and customer requirements. One of 

the actual trends is the conception of Industry 4.0. This conception is focused on digitalization and use 

of smart devices across the enterprise. The implementation of Industry 4.0 into enterprises is realized 

by short term projects. Most of them fail because project managers have less skills and knowledge in 

the field of project risk management.  

The main aim of this article is to analyse the current state of usage project risk assessment across the 

world, based on own empirical research, which was provided, by authors in 2018 and 2019 2019 (mainly 

level of usage project risk management methods, experience and level of education). This research was 

focused on analyzing the current state of project risk assessment among continents. 

Literature review 

A risk-free project is fiction. Every project obtains positive and negative risks. Nowadays projects by 

PMI (2018), Software Advice (2013) and KPMG (2017) are characterized with an increasing number 

of risks, increasing number of involved project members, unclear project outputs, high customer 

expectations, and high costs. Project managers must use the methodology or approach which is best 

suited for the project. They must realize all steps of project risk management and use methods and 

techniques, which are necessary to identify and assess project risks. Software support is necessary for 

project risk management, too.  

Worldwide institutions (KPMG, 2017; E&Y, 2017; PMI, 2018; Software advice, 2013; Farooq, 

Thaheem et al., 2018) conducted surveys which were focused on finding the current state of project 

management and project risk management.  Based on the results of the mentioned surveys it is possible 

to summarize and establish the following:  

 Improper management is the most frequent reason why projects fail mainly in the planning or 

initializing phase of the project.  

 Plans of Man-Power are inappropriately defined too.  

 Poor project risk management is the greatest mistakes in each phase of the project’s lifecycle.  

 It appeared mistakes in the project as poor communication, change of project priority and 

resource utilization in 2017 too. 
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 Financial loses influenced many projects in 2017 too. It was determined that with each 1 billion 

dollars that was invested the loss was 97 million dollars, therefore representing a reduction of 

20% in value of the investment compared with the last year (PMI, 2018; Zhang et al., 2018, 

Soviar, 2018).  

 Project managers fail in 50% of cases because they do not use the correct procedure for using 

methods and techniques.  

Research methodology 

Based on the literature review, the research is focused on understanding the degree of skills of project 

managers across the world in the field of risk management in enterprises. Project managers rate 

characteristics in scale from 1 (the lowest;  the worst) to 10 (the highest). 

The main research questions which were established, are: 

 Q1: What is the level of usage of quantitative risk assessment methods by project managers 

among different continents? 

 Q2: What is the level of usage of qualitative risk assessment methods by project managers 

among different continents? 

 Q3: What is the level of project risk management experience that project managers have among 

different continents? 

 Q4: What is the level of complexity of learning in using qualitative project risk analysis methods 

and tools perceived by project managers among different continents? 

 Q5: What is the level of complexity of learning in using quantitative project risk analysis 

methods and tools perceived by project managers among different continents? 

The main methodology of this study was the use of a survey, which targeted project managers that carry 

out projects in enterprise. The research questions will be testing by basic statistic indicators (using 

descriptive statistics). 

The questionnaire was divided into three main sections 1. Project management, 2. Project Risk 

management and 3. Project risk management support.  Section 1 is focused on the main project 

management methodologies, project management tool usage, frequency of use of main project 

management processes, standardization of project management processes and project managers 

characteristics. Section 2 analyses the usage of main project risk management methodologies, the 

frequency of risk management steps used during project planning, the most commonly used project risk 

management tools that are used to identify and analyse project risks and percentage of acceptable impact 

and the probability of project risks. Section 3 is focused on the most used software support in the process 

of project risk management.  

Reliable of the survey was calculated with a formula for an established sample size of survey 

respondents provided by Barlett et al., (2011), who used Cochran´s formula for an established reliable 

sample. The minimum sample size using this formula is 1037 (for confidence level 99.50 % and margin 

of error which is accepted of 4 %. The estimated number of project managers across the world is 10 000 

000 (Masar, 2019). 1225 project managers participated in this research. Based on this, it is possible to 

consider the results of the survey as reliable. 

The survey group was established by the main aim of research. The group consisted of project managers 

which managed projects in small, medium, and large sized enterprises in the continents – Europe (66.1 

%), Africa (11.4 %), Asia and Australia (7.5 %) and America (14.9 %). The questionnaire was 

distributed by social networks – LinkedIn®, Projectmanagement.com and by the Academy of 

International business. 

Results 

The 1225 project managers responded to the out of whome 108 project managers were from Africa and 

the Middle East, 167 project managers from America, 137 project managers from Asia and Australasia 

and 808 project managers form Europe and Russia. The project managers sruveyed managed primarly 

projects which are realized in enterprises (78.4 %), information technology (5.9 %), agriculture and 

farming (5.7 %), transport (4 %), transport services (3.6 %), construction (0.7 %), financial services (0.6 

%) and Health services (0.3 %). 
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Testing Research Question Q1 

Current trends show that a quantitative risk analysis is the most used in Europe. Project managers use a 

quantitative risk analysis to determine the established level of risk impact in a project. Trends are made 

through the use of surveys, which are summaries for long term projects (realized more than 1 year) and 

for short term projects (less than 1 year).  

Table 1: Basic statistic indicator for research question Q1 

Basic statistic indicators 
Africa and Middle 

- East 
America 

Asia and 

Australasia 
Europe and Russia 

Mean 4.9815 3.9162 3.6058 3.0173 

Standard Error 0.1380 0.0666 0.0522 0.0376 

Median 6.0000 4.0000 4.0000 3.0000 

Mode 6.0000 3.0000 4.0000 2.0000 

Standard Deviation 1.4338 0.8602 0.6107 1.0699 

Sample Variance 2.0557 0.7399 0.3729 1.1447 

Kurtosis -1.3461 -1.2009 -0.3519 5.1258 

Skewness -0.6842 0.2202 0.0773 1.6087 
 

Source: Authors 

Based on the results, project managers in Africa and the Middle East use the most qualitative project 

risk analysis in short time projects. Table 1 shows that project managers in Africa and the Middle East 

use qualitative project risk rather (by results of median and mode). 

Figure 1: Results of the graphical depiction of research question Q1 by using Box and Whisker Plot 

 

Source: Authors 

Based on Figure 1, it is possible to say that the highest level of quantitative project risk management 

usage is in Africa and the Middle East while in Europe and Russia it is the least.  

Testing Research Question Q2 

Current trends show, that the qualitative risk analysis is most used in America. Project managers use 

qualitative risk analysis to determine the established level of risk impact and likelihood in the project. 

Trends are made through the use of surveys, which are summaries for long term projects (realized more 

than 1 year) and for a short term projects (less than 1 year), too.  

Based on the results, project managers in America use the most qualitative project risk analysis in short 

term projects.. Table 2 shows that project managers in America use qualitative project risk analysis 

rather (by results of median and mode). 

On Figure 2, it is possible to see some outliers, but based on the research question, is possible to calculate 

the results, with the outliers. Based on Figure 2, it is possible to say that the average level of qualitative 

project risk analysis use by project managers in America is the highest. The highest level of qualitative 

project risk management usage is in America, while in Asia and Australasia it is the least. 
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Table 2: Basic statistic indicator for confirm or Research Question Q2 

Basic statistic indicators 
Africa and Middle - 

East 
America 

Asia and 

Australasia 

Europe and 

Russia 

Mean 3.7407 3.8144 3.1606 3.2401 

Standard Error 0.0669 0.0763 0.0510 0.0342 

Median 5.0000 3.0000 3.0000 4.0000 

Mode 5.0000 3.0000 3.0000 3.0000 

Standard Deviation 0.6948 0.9856 0.5970 0.9726 

Sample Variance 0.4828 0.9714 0.3564 0.9460 

Kurtosis 5.2632 -1.6095 17.7721 5.1445 

Skewness 1.2732 0.4195 3.9312 1.5701 
 

Source: Authors 

 

Figure 2: Results of the graphical depiction of Research Question Q2 by using Box and Whisker 

Plot 

 

Source: Authors 

Testing Research Question 3 

Project managers perceived a need to educate in the field of risk management. Based on several research 

is an education in the field of project risk managers contemporary trend. If project managers use project 

risk management in the correct form, they may save money and explore advantages which are in the 

project. The surveys made a summary for long term projects (realized more than 1 year) and for short 

term projects (less than 1 year). Asia is best known as one of the best continent in research and 

development of IT and electrotechnical devices. So, it is possible to predict that project managers have 

a lot of skill with project risk management in this country.  

Table 3: Basic statistic indicator for Research Question Q3 

Basic statistic indicators 
Africa and Middle 

- East 
America 

Asia and 

Australasia 

Europe and 

Russia 

Mean 4,7407 4,1497 3,7445 3,8837 

Standard Error 0,0771 0,0500 0,0672 0,0401 

Median 5,0000 4,0000 4,0000 3,0000 

Mode 5,0000 4,0000 4,0000 3,0000 

Standard Deviation 0,8015 0,6459 0,7862 1,1402 

Sample Variance 0,6424 0,4172 0,6181 1,3000 

Kurtosis 6,6041 25,7312 6,3014 1,8531 

Skewness -0,2710 4,7362 1,7768 1,3506 
 

Source: Authors 

Based on the results, project managers in Africa and the Middle East have the highest average level of 

project risk management experience. Table 3 shows, that project managers in Africa and the Middle 

East have the highest average level of project risk management experience rather (by results of median 

and mode). 
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Figure 3: Results of the graphical depiction of Research Question Q3 by using Box and Whisker 

Plot 

 

Source: Authors 

In Figure 3 it is possible to see some outliers, but based on the research objective, is possible to calculate 

results with them. Based on Figure 3, it is possible to say that the highest average level of project risk 

management experience is seen in project managers in Africa and the Middle East, while in Asia and 

Australasia it is the least. 

Testing Research Question Q4 

Current project risk management standards and methodology which are focused on short term projects, 

describe the importance of qualitative project risk analysis in these projects. Project managers, by many 

authors, rather use qualitative analysis than quantitative analysis in projects. Research shows on this 

fact, but surveys are usually provided as a summary for long term projects (realized more than 1 year) 

and for short term projects (less than 1 year).  

Based on the results, project managers in America perceived the most complexity of learning in using 

qualitative project risk management methods and tools. In general it is possible to say that project 

managers across the world perceived the need to educate in the field of project risk management 

especially qualitative analysis. 

In Figure 4 it is possible to see some outliers, but based on research objective is possible to calculate 

results with them. Based on Figure 4, it is possible to say the most complexity of learning in using of 

qualitative risk management methods and tools is perceived by project managers who run projects in 

America, while Asia and Australia is the least. 

Testing Research Question Q5 

Current project risk management standards and methodology which are focused on long term projects, 

describe the importance of quantitative project risk analysis in this project. Project managers rather use 

qualitative analysis if they want to established the likelihood or impact of project risks, project portfolio 

risk or project program risk. Research shows this fact, but surveys are usually provided as a summary 

for long term projects (realized more than 1 year) and for short term projects (less than 1 year). 

Table 4: Basic statistic indicator for Research Question Q4 

Basic statistic indicators 

Africa and Middle 

- East 
America Asia and Australasia 

Europe and 

Russia 

Mean 4,2037 4,7605 3,8905 4,3502 

Standard Error 0,0753 0,0837 0,0987 0,0482 

Median 4,0000 4,0000 3,0000 4,0000 

Mode 4,0000 4,0000 3,0000 4,0000 

Standard Deviation 0,7825 1,0822 1,1548 1,3696 

Sample Variance 0,6123 1,1712 1,3335 1,8759 

Kurtosis 16,4951 1,4003 3,4598 0,6455 

Skewness 3,6775 1,1545 1,5542 0,9755 
 

Source: Authors 
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Figure 4: Results of the graphical depiction of Research Question Q4 by using Box and Whisker 

Plot 

 

Source: Authors 

  

Table 5: Basic statistic indicator for Research Question Q5 

Basic statistic indicators 

Africa and Middle 

- East 
America 

Asia and 

Australasia 

Europe and 

Russia 

Mean 4.0463 4.2754 4.1314 4.2809 

Standard Error 0.0650 0.1526 0.0781 0.0568 

Median 4.0000 3.0000 4.0000 4.0000 

Mode 4.0000 3.0000 4.0000 3.0000 

Standard Deviation 0.6751 1.9717 0.9141 1.6151 

Sample Variance 0.4558 3.8875 0.8356 2.6087 

Kurtosis 29.0084 -1.1319 5.3564 -0.1393 

Skewness 3.6583 0.5069 1.3179 0.6883 
 

Source: Authors 

Based on the results, project managers in Europe perceived the most complexity of learning in using 

quantitative risk management methods and tools. In general it is possible to say that project managers 

across the world perceived the need to educate in the field of project risk management especially 

quantitative analysis.  

Figure 5: Results of the graphical depiction of Research Question Q5 by using Box and Whisker 

Plot 

 

Source: Authors 

Based on the results, it is possible to interpret Figure 5. Project managers in Europe perceived the most 

complexity of learning in using quantitative risk management methods and tools. The most complexity 

of learning in using quantitative project risk analysis methods and tools is perceived by Project Managers 

who run projects in Europe. But at least the average level of the perceived complexity of learning in 
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using quantitative risk management methods and tools is in Africa and Middle - East. In general it is 

possible to say, that project managers across the world perceived the need to educate in the field of 

project risk management especially quantitative analysis. 

Conclusion 

The current need for education in the field of project risk management is the actual topic. It is necessary 

to educate project managers in the field of project risk management, especially in the use of project risk 

management methods and techniques in the phase of risk assessment. 

The authors determined that: 

 the highest level of quantitative project risk management usage is in Africa and the Middle East, 

while it is the lowest in Europe and Russia. 

 the highest level of qualitative project risk management usage is in America, while it is the 

lowest in Asia and Australasia. 

  the highest average level of project risk management experience is seen in project managers in 

Africa and the Middle East. 

  the most complexity of learning in using qualitative risk management methods and tools is 

perceived by project managers who run projects in America.  

 the most complexity of learning in using quantitative project risk analysis methods and tools is 

perceived by Project Managers who run projects in Europe. 

Based on the results of the empirical study, it is necessary to take care of education in the field of 

risk management especially project risk management. School institutions may create new study fields 

which can be focused on risk management. This may improve enterprise competitiveness and project 

managers may hence run projects more efficiently. 

It is possible to recommend that project managers take care of their own education in the field of project 

risk management because the current level of risk management usage in projects (in the empirical 

research) is very lacking. If risk management, especially project risk assessment, is used in projects it 

can bring lot of benefits: 

 project risk assessment may help to avoid project failures (if project managers identify major 

risks, and create successful strategies), 

 entrances revenues by saving costs, 

 gives more competitiveness, 

 explore new opportunities in projects. 

It is possible to consider project risk management as an important tool for project management. In many 

cases is insufficient project risk management disagreements as lack of founds and unskilled staff at the 

bedside. Realized empirical research point on less skills in the project risk managers in the world in 

manufacturing sectors in short term projects. Project managers inadequate use of professional risk 

management techniques, procedures and tools for manage risks.  

Courses which teach project risk management may be more oriented to gain practical skills and practical 

use project risk assessment especially tools and technique for project risk identification and qualitative 

and quantitative analysis, which may improve project managers to improve better results of projects 

outputs. 

Current trends and requirement for project managers by standards (ISO, PMI, PRINCE 2, IPMA), 

require the use of project risk management in the process of project management. Based on this, and the 

research conclusions, it is necessary to educate project managers in the field of project risk management. 
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THE SLOVAK CITIZEN’S AND UNIVERSITY STUDENT’S PERSPECTIVE 
ON THE BENEFITS OF ROBOTIZATION  

Tomáš Mišík1, Jana Štofková2 

 

Abstract: We live in a time which is determined by rapid technological development, increasing automation, creating 

electronic services and implementing robots. The current Fourth Industrial Revolution is not just about technology or business, 

it is also about society, the quality of life and the integration of new technologies where humans and robots interact. New 

technologies create space for job opportunities that will require specific kinds of skills. Today, computers and machines can do 

a high level of work involving routine and manual work, but they cannot replace some analytical, creative and, most 

importantly, social skills. An education and employment policy is needed to transform the trends and challenges of the digital 

economy. The aim of the contribution is point to the theoretical background of the digital transformation of society and define 

the level of robot skills acquisition. Moreover, it identifies the life situations and sectors where respondents from Slovakia 

would accept the presence of robots and the article compares data with a survey conducted by 168 students of Zilina university. 

The contribution also focuses attention on the approach to the relationship between human and the robot and the perceived 

benefits of using robots from the point of view of citizens. 

JEL Classification Numbers: I20, J24, J40, O14, DOI: 10.12955/cbup.v7.1364 

Keywords: digital economy, survey, education, skills, robots

 

Introduction 

Advancing automation and digitization on the labor market is the subject of many studies that discuss 

risks such as the loss of jobs through automation, cyber threats and the replacement of human labor with 

robots and other technologies. These technological advances result in new opportunities such as: the 

creation of new types of jobs, accuracy, drive for flexibility or considerable savings with regard to the 

cost of labor (Arntz et al., 2016). The phenomenon of digitization and changes in the society that affect 

the economy are described by Tapscott in the context of a new economy based on the integration of 

human intelligence with the innovation and transformation of society into a digital world. He also points 

out that the new era is not just the age of smart devices, but above all it is an era of networking of humans 

who can now combine their intelligence,  knowledge and creativity for  the social development of 

countries and for wealth creation (Tapscott, 1999). The new economy is not merely the age of 

computers, but it is based on cross-sectoral collaboration and coordination, thus inhibiting economic 

growth and mutual symbiosis between new technologies and the quality of life (Maffey et al., 2015). At 

the same time, there are concerns that increased automation will result in the replacement of human 

workers by smart machines and the welfare of citizens will significantly decrease as a result of 

unemployment (McClure, 2018). For this reason, the aim of the paper is to highlight the development 

of society in the sense of digital transformation with a closer focus on the level of skills acquisition by 

robots. It also includes a survey comparing the perception of positive attributes of automation by citizens 

of the Slovak Republic and Zilina university students. The survey is supplemented by life situations in 

which the presence of a robot would be perceived as an obstruction. The dynamic development and 

diffusion of information technology, global integration and the growing specialization of businesses, the 

changing demands of the labor market and, last but not least, the direction of society, have a significant 

impact on quality of life factors in the context of sophisticated technology penetrating into everyday 

routines (European Union, 2018). 

Transformation of society from the perspective of automation and robotization 

According to Charlesworth, the term revolution can be understood as a situation in which there are major 

changes in the world that fundamentally affect every individual. These changes change the whole society 

suddenly and revolutionary with everything that belongs to it (Charlesworth, 2009). New technologies 

and their implementation represent a revolution in various fields (Cejnarova, 2015). With the gradual 

integration of information technology into processes, the building of the Internet infrastructure by the 

emergence of cyber-physical systems, the interaction of production facilities through the Internet of 

Things, collaborative robots, and artificial and expanded intelligence, is associated with the fourth 
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industrial revolution in which society is today (Deloitte, 2015). However, Schwab adds that the overlap 

is much larger (Schwab, 2016). It is a completely new philosophy that brings about changes in society 

and affects areas from industry, through technical standards, security, education systems, legislation to 

the labor market and the social system (Kovacikova & Stofkova-Repkova, 2018). 

The main ideas of every industrial revolution were influenced by the increase in productivity, production 

efficiency, the reduction of energy and raw material intensity, the optimization of logistics routes, and 

the construction of intelligent infrastructure. These changes are related to increasing competition and 

the pressure to reduce production consumption, providing personalized products and services with the 

implementation and use of new technologies (Baller et al., 2016).  

Automation gradually penetrates to the non-routine tasks of working life, based on both manual work 

and psychic. Today, these are mainly techniques and methods using machine learning and mobile 

robotics. Mobile robotics allows machines to perform activities that only humans have done before - 

e.g. fine motor skills and work in a less structured environment. Thanks to the machine learning, 

computers learn to perform cognitive and non-routine tasks, i.e. learning without explicit 

preprogramming (Arntz et al., 2016). Examples include autonomous vehicles, speech recognition, 

diagnosis of disease based on available data. Activities that cannot be left to robots in the near future are 

tacit knowledge. The problem is the content of tasks because we do not explicitly understand them and 

thus we cannot define them. Creativity, personal and value beliefs, intuition and social interaction belong 

to the group of tacit knowledge (Berger & Frey, 2016). 

Looking at the main barriers to automation, it is possible to talk about economic and technical problems 

(Schwab, 2016). In particular, the economic barriers focus on the cost of human labor, which is more 

profitable in some workflows than the cost of procuring, implementing and operating machinery. 

Technical features include limited machine capabilities determined mainly by mobility, mastering pre-

defined and non-programmable tasks. On the other hand, it should be noted that, in addition to the 

increasing performance of equipment, there is also a decrease in acquisition costs. These factors are 

constantly increasing the cost of human labor (Cedefob, 2015). The past years among residents mainly 

resonate concerns about rising unemployment due to the replacement of human labor by automation and 

robots. However, according to McKinsey, there is no need to worry about rising unemployment due to 

new technologies. It is possible to assume that some professions will disappear, but new ones will be 

created. For this reason, lifelong learning is of great importance, as many employees, in particular, 

recurrent actions, will have to learn to work more closely with new technologies (McKinsey, 2018). 

People at work perform a wide range of activities requiring a combination of innate and acquired skills, 

manual skills as well as social and sensory perception (Berger & Frey, 2016). Figure 1 shows the 

capabilities that serve to assess the potential of automation and robotics compared to humans and are 

divided into five categories. The cognitive capabilities category encompasses a variety of ways to 

recognize known patterns and categories that differ from sensory perceptions to logical problem-solving 

through context searches between increasingly complex input variables, and to optimize how to achieve 

specific goals despite predicted constraints. Automated outputs such as graphs, diagrams, and 

presentations are provided in relation to the information obtained. It is also important to create new 

diverse ideas, creativity, coordination and interaction with subjects - be it people or other machines. 

Physical capabilities are assessed through gross motor skills, navigation in different environments and 

terrain, and fine motor skills needed to perform natural movements. The issue of natural language 

processing consists of two parts - generation, i.e. providing information with gestures and its 

understanding. The last part is the least adopted area of social capabilities. This category consists of the 

social and emotional side of the perceived person. Furthermore, he or she notices the thinking and, last 

but not least, the expression of emotions with the help of body language (McKinsey, 2017). 

Today's robots are now able to gather information, recognize patterns, optimize or schedule activities at 

a relatively high level. Robots also do not have problems with motorics and orientation. Significant 

progress is being made through the use of artificial intelligence, which allows not only a higher 

technological level but also the ability to learn (Schwab, 2016). 

According to Majernik, digital interconnection not only improves efficiency, but also accelerates 

innovation, changing business models, and how to interact to improve the quality of life of the 

population (Majerník et al. 2017). The European Union's support for innovation, research and discovery 
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is supported by a number of investment incentives and projects. Horizon 2020 is one of the most 

important tools to support research, development and innovation. The implementation period is between 

2014-2020 and it has allocated 78 billion EUR into it (European Union, 2014). 

Figure 1: The level of acquisition capabilities by robots compared to people 

 

Source: Own processing based on McKinsey (2017) 

On the other hand, there is a response that the massive implementation of ICT in the lives of Europeans 

by 2020 may face a shortage of almost 825000 experts. Confirming these concerns can jeopardize the 

potential for competitiveness and growth (Hraskova & Stofkova, 2017). The digital transformation of 

businesses and society affects traditional professions. The European Union's stronger call for 

strengthening digital skills, updating curricula, training, retraining is also directed at sectors that are not 

primarily based on the use of ICT (Stofkova & Stricek, 2014; Soltes et al., 2016). The response is to 

support and mobilize experts, organizations and associations that focus on educating and expanding 

digital skills by creating digital coalitions across the Member States of the European Union (European 

Commission, 2018).   

Methodology 

The framework part of the paper used excerptive and compilation methods focused mainly on the study 

of professional literature. The specialized literature on digital era and technological developments in 

society has been complemented by an analysis of electronic documents and studies of the European 

Union and consulting companies (European Commission, 2018; McKinsey, 2017). Next, we used the 

method of collecting and processing information in the analysis of the current state from the perspective 

of supporting research and innovation in the digital era. To compare, we used a representative secondary 

qualitative survey conducted in March 2018 using the direct inquiry method conducted by IVO. The 

representative sample consisted of 1029 respondents over the age of 17 from the Slovak Republic (IVO, 

2018). The aim of the primary research was to compare the perception of the benefits of robots between 

Slovak citizens and Zilina university students. The education process helps students to adapt to the use 

of modern technologies in order to improve the quality of life and the efficiency of production and 

services. The survey was conducted on a sample of 168 respondents aged 18 to 28, and responses were 

recorded electronically. The results of the research focused on the human – robot coexistence in today’s 

society.  In addition, the IVO survey identifies areas in which the presence of a robot interferes with 

people and the extent to which they are willing to interact with them. Induction and deduction methods 

were used to present the results and conclusions. It should be added that the primary research carried 

out in terms of quota selection does not copy the compared basic set as the sample consisted of students. 

Further distortion could have occurred in the way of collecting responses, while despite the 

unambiguous formulation in the electronic questionnaire, the respondents could have made a mistake in 

categorizing the perceived advantage. The questionnaire survey compared to a face to face method does 

not bring such precise and detailed information.  
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Results 

The research results in Figure 2 show that respondents and students perceive robot´s higher physical 

performance, speed, endurance and strength as the main advantage of robots. Above all, they are 

influenced by their commitment to manual and stereotypical work. A significant proportion of 

respondents said their strength is their fine motor skills, reliability and flexibility. As part of this answer, 

it is possible to broaden considerations about better work done, multitasking, or lower error rates than 

humans. More than a quarter of the respondents point to the effectiveness of lower costs, shorter time, 

acceleration of processes and at the same time freeing people from monotonous activities. Interesting is 

the different perception of resilience between Zilina university students and the national average. The 

difference is 20%, while there are no significant variations in answers for other attributes. This different 

view may be mainly due to the focus of the study and in highlighting the new trends in the fields of 

robotics and automation – their use and maintenance. A vast difference of opinion occurred regarding 

the programming and in the execution of command attributes Students have basic programming skills 

and therefore know - despite artificial intelligence and machine learning – that robots are still only 

machines. While the average Slovakian citizen can perceive programming as a threat, future graduates 

see the possibility of reprogramming robotic software as an advantage. The perceived positive is also 

the independence of work performance from wages, the possibility of working without the need for a 

time fund and biological needs, or the right to medical treatment. In connection with the fulfillment of 

requirements, the absence of emotions is positively evaluated, which represents an added value for 7% 

of respondents. Robots fulfill orders, do not gossip, do not complain, and at the same time do not create 

conflicts, thus not undermining work ethic. 5% of respondents do not see any robot advantages 

compared to humans. 

Figure 2: Perceived advantages of robots from the perspective of the population and students 

 

Source: Own processing  
 

Figure 3: The measure of how robots hinder Slovak people in selected situations 

 
Source: Own processing based on (IVO, 2018) 
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The massive development of digital technologies faces the acceptance of progress by a broad society. 

Figure 3 shows people´s attitudes towards robots in selected situations. From this, it can be stated that 

people are sceptic of coexistence with robots in situations where emotions or confidential information 

arises and exchanges. The Slovak society is not yet fully prepared to make robots part of everyday life 

in all areas. Almost two-thirds have no problem if the robot carries out household-related activities such 

as shopping, routine maintenance or cleaning. Another area is transport, where 48% of respondents do 

not see an obstacle to managing a means of transport by artificial intelligence. The more it concerns the 

replacement of the human workforce by robots, the respondents respond more negatively. More than 

60% of respondents would have difficulty accepting a robot in the business and service sectors as a work 

colleague or companion. Only a third of respondents can imagine a robot as a trainer or teacher. Negative 

attitudes are closely related to the society´s value setting, where life, health and family come first. 

Discussion and Conclusion 

The dynamics of changes in society over the past few years has been reached mainly due to the 

implementation of information and communication technologies. The process of change, which was 

related to informatization and the perceptible importance for the citizen, lasted several decades 

(European Commission, 2018). Schwab declares that while the three industrial revolutions needed 120 

years to spread outside of Europe, the Internet, as a prerequisite of the fourth industrial revolution, 

achieved the same in less than a decade (Schwab, 2016). 

A similar scenario is also expected for robots in different variations. Continuous improvement and 

progress show humanoid robots that are additionally capable of self-learning (Arntz et al., 2018). 

Although we are experiencing a period of economic prosperity, there are still many limits to growth 

through traditional sources. It is important to realize that technologies, especially automatization, will 

significantly change the economy as well as the labor market and not only in Slovakia (Maffey et al., 

2015). Based on the results we can conclude the young Slovak population is very well aware of the 

issues associated with automation even though there are some very sophisticated devices. We evaluated 

positively the fact that students - as future graduates in the labor market - are aware of the advantages 

of automation. The students identified some main advantages of automation: higher physical 

performance, flexibility, efficiency, no biological needs, durability and programmability. It is necessary 

to add that human-robot coexistence is acceptable for Slovak society especially in areas that do not 

require human interaction, or in confidential situations such as babysitting, healthcare, social services. 

Despite the labor deficit, particularly in health, social services and custody, humanism and ethics still 

play an important role. The use of robots, despite the lack of social skills, is in favor of the younger 

generation, which is more liberal than the older generation choosing a conservative approach (Hraskova 

& Stofkova, 2017).  

It is also necessary to add that for a functioning ecosystem of a digital economy, it is essential that there 

be cooperation between the private sector, the academic community and the state (Tapscott, 1999). The 

fast-paced trend of innovation requires continuing education and awareness, and not panic and fear that 

may arise because people believe automation will result in human workers losing their jobs or that they 

will be replaced by robots, as reported by Arnts and colleagues (Arntz et al., 2018). However, effective 

cooperation requires clear rules that will be implemented and accepted. Digital transformation is not 

only a prerequisite for the future success of any company in any industry but also a stimulating path that 

brings greater comfort to the entire modern society. 
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THE EFFECTIVENESS OF FACEBOOK PROMOTING THE BRANDS OF SLOVAK 
WELLNESS HOTELS BASED ON THE DEA METHODOLOGY 

Dominika Moravcikova1, Anna Krizanova2

 

Abstract: This contribution presents an evaluation of the effectiveness of the Facebook social network promoting the brands 

of a number of selected Slovak wellness hotels based on the DEA (Data Envelopment Analysis) methodology and its selected 

models. 

The research question is that hotel guests use the funpages of the Slovak wellness hotels on the Facebook social network to 

learn more about its services and also how the Slovak wellness hotels use their funpages to promote their brand and 

communicate with their consumers. 

During the four months in 2018 (September – December), data on input and output variables was collected, with data from 

photos, videos and links to "funpage" hotels on Facebook and output to "Likes" and "Comments". The measurement of the 

efficiency of these input and output variables in order to assess the effectiveness of 16 wellness hotel brands operating in the 

Slovak Republic was based on an input-oriented CCR DEA model with weight adjustment via the Assurance Region. 

The number of Likes and comments on the Facebook pages of the 16 Slovak wellness hotels suggests that hotel guests use 

Facebook to learn more about the services and events they provide. The DEA model is therefore an effective tool to help 

evaluate the effectiveness of a business in a hotel sector on a social network, such as Facebook, in promoting its brands, as it 

uses multiple variables and does not necessarily require an input-output relationship. The results of using this method confirmed 

the research question. 

JEL Classification Numbers: C52, C67, M31, M37, DOI: 10.12955/cbup.v7.1365 

Keywords: effectiveness, social network Facebook, Data Envelopment Analysis, brand, Slovak hotel industry, wellness hotel

 

Introduction 

The term social network belongs to the social media category and in today's world social networks have 

gained a significant position thanks to the many benefits they bring to both consumers and businesses 

(Faranda & Roberts, 2019). The term social network was first used in Boyd and Ellison (2007), a 

scientific publication that defined social media as a type of website for media and social content sharing 

and thus began to build social networks. A specific feature of social media is that every user can 

participate in the creation of their content, with content in the form of text, audio, video, or photo (Pham, 

Shancer, & Neslon, 2019). Facebook is currently the largest social network, as its users exceeded two 

billion by 31 December 2017. The use of Facebook is an opportunity to improve the image of the 

company, building a brand (Kliestikova & Janoskova, 2017), launch a new product on the market, PR 

communication tools (Nadanyiova, 2017), targeting specific groups by their interests (Kolarova, 

Bediova & Rasticova, 2017) through the chosen communication, it is possible to achieve an increase in 

the effectiveness of sales growth. Over the last decade, Facebook has attracted not only the attention of 

individual users (Okuneviciute & Pranskeviciute, 2018), but business entities too, especially hotels. For 

the hotel industry, integration with Facebook is essential to support guest conversations, increase 

pageviews, and generate new traffic (Kang, 2018). A number of Slovak hotels have created so-called 

funpages with the hope of establishing interaction with other companies for promoting brand sales. 

According to the Ministry of Transport and Construction of the Slovak Republic (2018), almost 5.4 

million domestic and foreign tourists visited the Slovak Republic, which represents an increase of 7% 

compared to 2016. It follows that tourism is developing in a good direction, but at the same time it places 

higher demands on services. The increase in visitors last year also brought an increase in the number of 

overnight stays in Slovakia. Their number increased by 5.6% and totaled 14.9 million overnight stays. 

As mentioned above, the increase in social networking and enterprise "funpages" is enormous, hence 

their analysis of effectiveness is necessary, as information distribution is changing (Olah, Zeman, Blogh 

& Popp, 2018). In 1995, Coelli (1995) introduced a method of analyzing packaging data, which is a 

significant means of economic management to measure the efficiency of production units grouped in a 

given group. 
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For this reason, this contribution will use the DEA (Data Envelopment Analysis) methodology to 

evaluate the effectiveness of using the Facebook social network to support Slovak hotel brands; which 

is also the main objective of this contribution. 

Literature Review 

The use of Internet information and communication technologies has intensified at a massive pace 

throughout the world. By June 30, 2018, the number of Internet users worldwide has exceeded 4 billion 

(55% of the world's total population). In terms of Internet penetration in the home, the Internet reaches 

36.1% of people in Africa, 49% in Asia, 85.2% in Europe, 67.2%, in Latin America, 95% in North 

America and 68.9% in Australia (Internet World Stats , 2018). As of 31 December 2017, the number of 

Internet users in the Slovak Republic is 4,629,641, which represents 85% of Internet penetration in 

households (Internet World Stats, 2018). In their study, Jakovic and Galetic (2014) state that consumers 

have a tendency to select and evaluate hotel services in this respect through a set of attributes and values 

that are clear, trustworthy and meaningful to them (brand). 

In her study, Barba-Gutiérrez, Adenso-Díaz & Lozano (2009) presented the DEA methodology, which 

is also used in this article, to measure the effectiveness of a particular set of decision-making units 

(DMU), the so-called DEA. DMU based on input-to-output transformation, with an efficiency score of 

0 to 1 for each unit being evaluated. Jablonsky & Dlouhy (2015) classifies DEA models based on their 

input orientation (if the efficiency score is one, the unit is effective; in the case of an inefficient unit, the 

efficiency score is close to zero) or outputs (if the efficiency score is one, the unit it is effective, in the 

case of an inefficient unit, the efficiency score is greater than one), but also by the nature of the range 

revenue. It follows that the CCR DEA models are sometimes referred to as CRS models (constant returns 

to scale) and BCC DEA models (Charnes, Cooper & Rhodes, 1978). Banker, Charnes & Cooper (1984) 

reported that the difference between these models is in the nature of the range yields, i. e. the CCR DEA 

model assumes constant returnes to scale, and the BCC DEA model, which is essentially a modification 

thereof, considers a variable scale. In fact, DEA analysis models do not require any data on costs or 

formal relationships between inputs and outputs. From the point of view of the practical use of CCR and 

BCC models in the theory of marketing communication, Shuai & Wu (2011) and Lothia, Donthu & 

Yaveroglu (2007), we recommend using only CCR models, as it has been shown that the goals of using 

basic BCC models are not quite realistic because of the variability scale. As stated by Jablonsky & 

Dlouhy (2015), the DEA method is a fundamental tool for evaluating the effectiveness of marketing 

communication, as it fulfills several important functions that can make the hotel successful on the market 

by knowing how effective its marketing communication is. 

This hotel efficiency analysis is limited to a small number of studies. Among the first work on this issue 

is Baker & Riley (1984), who suggested using ratios to measure the effectiveness of accommodation. In 

further work, the authors considered using cost optimization to analyze the effectiveness of tourist 

equipment management (Naves & Lourenco, 2009). As a first work in the DEA model line, 31 private 

travel resorts were analyzed (Bell & Morey, 1995). For analysis, the authors used the DEA-CCR model 

and considered inputs as the current level of travel costs in the area (for hotel operation including 

marketing activities, car rental), nominal level of other expenditures, environmental status (number of 

bargaining discounts, percentage of people entering the current cost of labor (technology, salaries, space, 

etc.). The output was the level of service provided to the customer (exceptional, average). Later Morey 

& Dittman (1995) analyzed the effectiveness of 54 US hotels using the DEA CCR models and cross-

sectional input-output data. The inputs were used for running costs, energy costs, employee salaries, 

promotion costs, and cash and non-monetary remuneration for administrative staff. The used outputs 

were hotel revenues, market share, and growth rates. Among other things, Johns, Howcroft & Drake 

(1997) analyzed 15 British hotels for 12 months using the DEA-CCR model. For outputs they used the 

number of overnight stays, processed services and the revenue from restaurant activities. For inputs they 

used the number of available rooms, hours worked, cost of restaurant activity and other operating costs. 

Methodology 

This contribution deals with the evaluation of the effectiveness of using the social network Facebook to 

promote the brand of the selected 16 Slovak wellness hotels. As shown above, the most commonly used 

method for assessing effectiveness, in addition to the Economic Value Added (EVA) method (Salaga, 

Bartosova & Kicova), is the DEA method that reflects only some of the factors that affect the overall 
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effectiveness of a hotel's marketing communication, i. e. the individual funpage of the selected Slovak 

wellness hotels on Facebook are DMU1, DMU2, ... DMUn, which produce outputs based on inputs. If 

one input and one output are considered, the effectiveness would be expressed as the output / input ratio. 

In practice, however, we encounter that the tools of marketing communication, as well as Facebook, are 

engaged in activities with multiple inputs, and respectively outputs. For this reason we will use a 

weighting system for such a grouping, where we denote the set of homogeneous units as U1, U2 ..., Un. 

Each of the units generates r outputs while consuming m inputs. Then we denote X = {xij, i = 1, 2, ..., 

m; j = 1, 2, ..., n} as a matrix of inputs and Y = {yij, i = 1, 2, ..., r; j = 1, 2, ..., n} as an output matrix. 

The Uq inputs and outputs contain the q-th row of the Xq and Yq matrices. We can generally say how 

effective this unit is: 

                            𝑈𝑞 =
𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑜𝑢𝑡𝑝𝑢𝑡𝑠

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑖𝑛𝑝𝑢𝑡𝑠
=

𝑢1𝑦1𝑞+𝑢2𝑦2𝑞+⋯+𝑢𝑟𝑦𝑟𝑞

𝑣1𝑥1𝑞+𝑣2𝑥2𝑞+⋯+𝑣𝑚𝑥𝑚𝑞
=

∑ 𝑢𝑖𝑦𝑖𝑞
𝑟
𝑖=1

∑ 𝑣𝑖𝑥𝑗𝑞
𝑚
𝑗=1

        (1) 

where vj, j = 1, 2, ..., m are the weights of j-th input and ui, i = 1, 2, ..., r are the weights of the i-th output. 

Then optimized, resp. the DMOo virtual unit will also have optimized, resp. target vectors of inputs (xo) 

and outputs (yo). 

As a result, using this method, Kliestik (2009) pointed to a source of determining inefficiency while 

determining how a production unit can become effective by reducing / increasing inputs, respectively 

outputs. It also states that the number of decision units should be three times greater than the sum of 

their inputs and outputs. This efficiency assessment is also an important part of financial analyses 

(Bartosova & Kral). 

CCR DEA model (the Constant Return to Scale – CRS) 

The authors propose the use of an input-oriented CCR DEA model as the goal is to determine how hotel 

promotion through Facebook's social network has influenced the consumers in choosing a hotel and not 

the other way around. The CCR DEA model assumes a decision unit in which the optimal combination 

of input and output variables is independent of the scope of the operation. This means that through this 

method we measure the effectiveness for each selected hotel in the Slovak Republic. The target function 

is to maximize the efficiency score for the hotel subject to the restrictions, i. e. no hotel will be more 

than 100% efficient, as input and output weights will be non-zero and positive. 

Maximize     𝑧 =  ∑ 𝑢𝑘𝑦𝑘𝑞
𝑟
𝑘=1  ,                      (2) 

under conditions   ∑ 𝑢𝑘𝑦𝑘𝑗 − ∑ 𝑣𝑖𝑥𝑖𝑗 ≤ 0𝑚
𝑖=1

𝑟
𝑘=1 ,    j = 1, 2,...,n,           (3) 

     ∑ 𝑣𝑖𝑥𝑖𝑞 = 1𝑚
𝑖=1 , 

     𝑢𝑘 ≥ 𝜀,     i = 1, 2,...,r, 

     𝑣𝑖 ≥ 𝜀,     j = 1, 2,...,m. 

Assurance Region 

The model eliminates pseudoefficiency by solving the zero-weight problem. There are no lower 

limitations for these weights and, moreover, they must meet the condition to be positive. For this reason, 

it is necessary to modify the CCR DEA model to meet these conditions. For AR access, weights are so 

limited:     𝛼𝑖 ≤
𝑣𝑖

𝑣𝑖0

≤ 𝛽𝑖,    i = 1, 2,...,m,          (4)   

where i0 and k0 are the indices of the selected input and output for comparison with other inputs and 

outputs; 𝛼𝑖 , 𝛽𝑖, are the limits for i-th, resp. k-th input measured in relation to i0 - th, respectively k0 - th 

output. Values 𝛼𝑖0 =  𝛽𝑖0 = 1. According to the AR approach, the “funpage” on the Facebook social 

network of this hotel is effective only when its effectiveness is equal to one. 

Inputs, outputs and data collection and analysis 

As the CCR DEA model focuses on the efficiency of hotel-user management, the inputs refer to the type 

of information published by hotels on their Facebook pages (total "links", total "photo" and "videos" 

and the output are "Likes" (Σ number of likes / number of fans and comments from hotel guests or fans 

(Σ number of comments / fans count). 

The choice of input and output variables for the study in question required extra attention as it affects 

the effectiveness of the "funpage" in question. The increased number of hotel guests is the result of the 

hotel's attractiveness, but also many other factors (Meila, 2018) that are outside the analyzed area. In 
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addition, measuring the effectiveness of hotels that use Facebook to promote a brand can be challenging, 

as hotels rarely collect performance data on social networks. For this reason, the output variable is 

measured as the intermediate result of the Facebook page in the hotel. Subsequently, the output variables 

reflect the number of “Likes” and “Comments” due to the number of fans for the post. 

The proposed model was used for the Facebook "funpages" of the 66 hotels in the Slovak Republic, 

whose financial but also operative data were published in the Trend weekly in the Trend Top in March 

2019 and which have "Facebook" funpages. Of the listed hotels, only the wellness category of hotels 

was selected, as their marketing communication is at an adequate level with respect to the study in 

question, ie. the model used a sample of 16 wellness hotels in Slovakia. 

Researchers collected data for four months in 2018 (September - December), where data from photos, 

videos, and "funpage" links on Facebook hotels and "Likes" and "Comments" were input. Measurement 

of the effectiveness of these input and output variables to assess the hotel brand efficiency was based on 

an input-oriented CCR DEA model with a weighted adjustment through the Assurance Region. 

Results 

Given the main objective of the contribution in question, the following table shows the basic 

characteristics of the analyzed 16 wellness hotels in the Slovak Republic, including a summary of their 

input and output characteristics obtained from their "funpages" on Facebook, ie. 9,828 photos, 393 

videos, 33 links, 97,640 people and 62,483 comments. 

 Table 1: Summary of analyzed hotels in Slovakia including inputs and outputs variables 

No Hotel “Fotography” “Video” “Links” “Likes” “Comments” 

H1 Village Resort Hanuliak 532 129 4 2476 987 

H2 Hotel Dixon 325 378 2 3478 2965 

H3 Hotel Partizán 534 120 3 4385 3178 

H4 Hotel Thermalpark 798 289 0 4328 2316 

H5 Hotel Thermal 670 310 1 3289 2143 

H6 Hotel Sorea Máj 412 329 2 4378 2156 

H7 Hotel Rozsutec 980 121 3 8765 5386 

H8 Hotel Holiday Park Orava 784 98 0 7612 1840 

H9 Hotel Fugerov Dvor 451 76 3 6430 2134 

H10 Garden Hotel & Resort 

Oravský Háj 

745 309 3 7903 3459 

H11 Hotel Jullianin Dvor 523 287 2 4309 5321 

H12 Grand Hotel Bellevue 970 169 2 5931 5476 

H13 Grand Hotel Permon 643 379 3 10239 6490 

H14 Hotel Zochova chata 510 321 1 9065 8654 

H15 Hotel Patince 364 247 0 6321 3657 

H16 Hotel & Spa Resort Kaskady 587 231 4 8731 6321 
 

Source: Authors 

Based on the input information on the Facebook "funpages" in the analyzed wellness hotels in the Slovak 

Republic, the CCR DEA model was applied, including the Assurance Region, which allowed the 

admissible weights of input variables to be limited (4), in which it is necessary to determine the 

coefficient values. In the study of the literature of the subject matter, the weight limits have been 

proposed differently. The most common way was to use the same border for all weights of input 

variables: 

                                                       
1

2
≤

𝑣𝑖

𝑣𝑖0

≤ 2                                              (5) 

which means that no input variable can be more than twice as significant as the other. 

Table 2. shows the results of the efficiency of the evaluated wellness hotels after adjusting the weight 

of the input variables, including reducing the input variables (photos, videos and links) so that the 

individual inefficient wellness hotels are effective. 

Looking at the results of the DEA method from the aspect of the marketing communication of wellness 

hotels on the Facebook social network, inefficient production units need to reassess their activities on 

the given social network, as they have insufficient input rates and outputs. Inefficient marketing 
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practices in communication area with Facebook users have an impact on the inefficiency of 

accommodation services. This inefficiency may result in a decrease in total revenue and insufficient 

occupancy of hotel facilities. This is a problem that requires the optimization of an online marketing 

communication strategy. 

Table 2: The results of the efficiency evaluation of wellness hotels after adjusting the weight of 

input variables, including the reduction of input variables 

No Hotel Efficiency “Fotography” “Video” “Links” 

H1 Village Resort Hanuliak 0.314 167.052 40.507 0.985 

H2 Hotel Dixon 0.602 195.673 123.157 0.383 

H3 Hotel Partizán 0.764 408.399 91.775 1.168 

H4 Hotel Thermalpark 0.514 410.231 148.565 0.000 

H5 Hotel Thermal 0.322 215.828 99.860 0.322 

H6 Hotel Sorea Máj 0.597 246.307 155.021 0.482 

H7 Hotel Rozsutec 1.000 980.000 121.000 3.000 

H8 Hotel Holiday Park Orava 1.000 784.000 98.000 0.000 

H9 Hotel Fugerov Dvor 1.000 451.000 76.000 3.000 

H10 Garden Hotel & Resort Oravský Háj 0.660 491.702 203.949 1.980 

H11 Hotel Jullianin Dvor 0.672 351.459 192.860 0.750 

H12 Grand Hotel Bellevue 0.952 677.236 160.963 1.904 

H13 Grand Hotel Permon 0.9113 586.112 345.465 1.387 

H14 Hotel Zochova chata 1.000 510.000 321.000 1.000 

H15 Hotel Patince 1.000 364.000 247.000 0.000 

H16 Hotel & Spa Resort Kaskady 0.978 574.175 225.953 2.144 
 

Source: Authors 

The main findings of the DEA analysis conducted by the researchers concluded that the main source of 

inefficiency in the funpages of the analyzed wellness hotels on Facebook is their respective input / output 

configuration, respectively the size of a hotel facility. This finding is also confirmed by the Association 

of Hotels and Restaurants of the Slovak Republic (2018), according to which there is an excessive offer 

of tourist accommodation facilities in Slovakia. Based on this, the wellness facilities of the hotel 

facilities should re-evaluate the accommodation capacity and use it more efficiently through the 

marketing communication on the Facebook social network in an attractive and interesting way leading 

to better use of the entertainment, leisure or other services rooms. This could be effective through pricing 

strategies. 

Discussion 

The research in this contribution concerned the assessment of the “funpage” effectiveness on the 

Facebook social network of selected wellness hotels operating in the Slovak Republic. Researchers have 

focused on data with the number of photos, videos, links, likes and comments that have been published 

and shared from 16 Slovak wellness hotels. From Table 2 above, which shows the effectiveness of these 

hotels through CCR DEA and Assurance Region models, including the input variable values. These 

models are input oriented, as the researchers' goal was to find out how Facebook was a tool of marketing 

communication and to choose a wellness hotel in Slovakia and not the other way around. Based on the 

above, Table 2 shows 5 effective wellness hotels as their efficiency score is 1 (H7, H8, H9, H14 and 

H15). Other rated wellness hotels have an efficiency score of less than one, which means they are not 

on an effective border.  However, through the results of Table 2, it is also possible to identify sources of 

inefficiency, resp. how inefficient hotels should reduce their input variables around the number of 

photos, videos, and links being added to start working efficiently from the aspect of using their funpage 

on Facebook. For example, the Village Resort Hanuliak's efficiency exceeds 30% (0.314). To make the 

hotel's funpage work efficient, it must reduce the addition of photographs to 167, 40 videos, and less 

than 1 links while keeping its input variables. In this way, any inefficient wellness hotel could be 

continued. According to Table 1, which shows the input information, it is clear that the more wellness 

hotels publish their social media posts in the form of photos, videos, or links to promote their brands, 

thereby giving them more feedback. However, the results in Table 2 show that this is not the rule, as 

Sainaghi (2009) states, people who are too saturated with advertising can become immune to it. 
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With this information and DEA methodology, it is possible to create entry and exit targets for wellness 

hotels in the Slovak Republic in a certain time frame. And this is based on the results of Table 2, which 

help the wellness hotel to determine what type of media (contribution in the form of photos, videos or 

links) is more suitable to increase the attractiveness of the wellness hotel category. Cao & Yang (2011) 

reported that not quantity but quality content has resulted in an increase in the number of Likes and 

Comments, as the quality of the content of the article forces users to spread it further, respectively about 

him in his community. In addition to this, Morey & Dittman (1995) considers the DEA method to be 

advantageous as it allows to indicate areas in which the promotion of hotel brands through the Facebook 

social network needs to be improved. In general, Facebook is a very effective marketing communication 

tool that wellness hotels use to promote their brands, as there is a place where a large number of potential 

hotel guests of different ages and sex are staying. 

Conclusion 

The present contribution represents the DEA (Data Envelopment Analysis) methodology, which 

evaluates the effectiveness of using the funpages of selected Slovak wellness hotels on the Facebook 

social network to support the brand of these hotels. The contribution focused on the commitment of 

hotel guests to the last funpage of wellness hotels on Facebook, which was also the main goal of the 

contribution. The contribution also shows that wellness hotels in the Slovak Republic use social 

networks, especially Facebook to engage and interact to promote the hotel brand with other users of 

social networks. The number of likes and comments is a sign that people are using the Facebook social 

network to learn more about the services offered by Slovak wellness hotels. 

The proposed DEA methodology, resp. the DEA analysis models used (CCR model and Assurance 

Region) assume that smaller numbers of input variables (photos, videos, and links) on Facebook's social 

network are more appropriate, not only when the content of the posts is negative for the user. In addition, 

the models also do not assess the quality characteristics of added contributions, which can have a 

significant impact on the way users (fans) respond to posts. 

In addition to the above, the authors believe that the DEA effectiveness assessment can be extended to 

other social networks, eg. Instagram, Twitter or YouTube, as the DEA method is a powerful tool for 

assessing efficiency by not requiring specification of formal relationships between inputs and outputs. 

Future research also suggests exploring multiple variables in order to evaluate the Facebook funpage 

effectiveness. 

Despite the benefits provided by the DEA methodology, researchers are proposing to assess the 

effectiveness of the funpage wellness hotels in question on the Facebook social network through the 

Malmquist index, which, unlike the DEA analysis, accepts a time factor. In addition to the above, the 

subject of future research may be to extend this method to other categories of hotels with the possibility 

of their mutual comparison. 
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EFFICIENCY ANALYSIS OF THE BULGARIAN FORESTRY 
AND FOREST-BASED INDUSTRY: A DEA APPROACH 

Nikolay Neykov1, Emil Kitchoukov2, Petar Antov3, Viktor Savov4 

 

Abstract: The economic efficiency of forestry has long been a leading issue in the sector's economic research. The wide variety 

of policies, goals and models in forest management makes researching the factors of economic efficiency a constantly relevant 

issue. Since 1978 Data Envelopment Models have provided a comprehensive approach without following the particular 

assumptions for production function of forests. Data Envelopment Analysis (DEA) models are quite suitable to estimate the 

efficiency and determine the weaknesses of forests and forest-based industries with their current state and structural 

weaknesses. The current study estimates the relative efficiency of the Bulgarian forestry and forest-based industries comparing 

it to those in the EU. The methodology applied provides a specific approach for classifying the countries by the share of their 

sectoral GVA in comparison to the overall country GVA. The results confirm that the Bulgarian forestry and forest-based 

industries are efficient compared to most EU countries. The paper develops further the results that the efficiency varies based 

on the share of forestry and of forest-based industries in the country GVA. The results reveal that in countries where forestry 

is better involved than forest based industries, the efficiencies are higher. The study also suggests solutions for problems of 

small countries like Bulgaria in order to achieve better efficiency of their respective economic sectors.  

JEL Classification Numbers: C6, L52, M21, DOI: 10.12955/cbup.v7.1366 

Keywords: DEA, forest based industries, forestry, Bulgaria, EU

 

Introduction  

Forests and forest-based industries construct value chains that generate incomes and help maintain 

employment and wealth generation in rural areas. The European Union has about 182 million hectares 

of forests covering 43% of its land area and these forest areas are one of Europe's most important 

renewable bio-based resources with carbon storage properties. They provide multiple benefits for 

society and the economy and represent a key resource for improving the quality of life and the creation 

of jobs. The sector gives jobs to more than five hundred thousand people but adds value to only about 

0.2% of the Union’s Gross Value Added (GVA). According to Eurostat the forest-based industries 

represent about 7% of the EU manufacturing GDP. In 2011, they had a combined production value of 

€460 billion, with a total added value of €135 billion on a turnover of €485 billion. The EU forest-based 

industries provide nearly 3.5 million jobs across over 400 thousand companies, most of which are small 

and medium-sized or micro enterprises. Raw material used by the forest-based industries provide 

incomes to around 16 million forest owners in the EU. The forests of Bulgaria cover the territory in 

about 3,870 million ha. The forest area represents about 30% of the country's territory. It predominantly 

includes forests with economic purposes. They account for over 68% of the total forest area and 64% of 

the tree stock. Forestry activities like plantation and logging are mostly situated in some of the poorer 

regions of the country. They give jobs to more than twelve thousand people. Forest-based industries in 

the country provide incomes to more than forty thousand people, most of them located in poor and 

vulnerable regions. All these features of the forestry and forest-based industries define the capability of 

adding value as crucial for economy improvement and providing livelihood to people in forest and rural 

regions. Here comes the analysis of efficiency and particularly the relative efficiency that gives the 

major highlights of reducing imperfections. One of the most recommendable approach for that is the 

Data Envelopment Analysis (DEA). It was introduced by Charnes, Cooper and Rhodes (1978) for the 

assessment of relative efficiency of similar economic units that use particular inputs to produce outputs. 

Relying on a technique based on Linear Programming (LP) and without having to introduce any 

subjective or economic parameters (weights, prices, etc.), DEA provides a measure of efficiency of each 

DMU allowing, in particular, to separate efficient from non-efficient DMU and to indicate for each non-

efficient DMU its `efficient peers' (Bouyssou, 1999).  

The main goal of the paper is to review the relevant literature and measure the relative efficiency of 

forestry and forest-based industries of the Republic of Bulgaria in comparison with the European Union 

countries by applying the DEA method in order to outline the influence of involvement of these 

economic sectors in the national economies at the efficiency level. 
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Literature review  

Efficiency can be defined as the demand that the desired goals are achieved with the minimum use of 

available resources (Martic et. al.,2009). Data Envelopment Analysis (DEA) was introduced by Charnes, 

Cooper and Rhodes (1978) for the assessment of relative efficiency of similar economic units that use 

particular inputs to produce outputs. DEA is a well-known, linear-programming-based, nonparametric 

approach (Charnes et al., 1978) that is widely used to analyze the efficiency of a set of organizational 

units like a set of forest districts (Diaz-Balteiro, 2008). Models comprehensively describe, use and 

provide possibilities to distinguish different types of efficiency. The analysis provides a great deal of 

opportunities for problems uncovering and establishing policy priorities, that make DEA more and more 

involved in the recent years. Liu et. al. (2013) estimated that until 2009 the cumulated share of DEA-

based papers dedicated to Forestry is only 0.86%, and in industry 4.66%, but the growth of such papers 

is almost exponential. Narendra Chand et al. (2015) state that the efficiency of the forestry system will 

increase in result to intentional policies for human capital improvement. Hily et al. (2015) provide the 

cost-efficient policy for N2000 forest management considering economies of scale exploitation, which 

on their own can be successfully assessed by DEA.  

In the recent years DEA has been successfully implemented in Forestry and forest-based industries by 

many researchers. Alzamora and Apiolaza (2013) estimated the efficiency of very particular and narrow 

subjects like the usage of pine logs for grade producing, until Susaeta et al. (2016) successfully 

calculated the efficiency of an entire pine forest. Korkmaz (2011), Sporcic et al. (2009 and 2014) used 

DEA to calculate the efficiency of forestry units at the enterprise level. In the same manner Boosari 

(2015) directly compared alternate plans for forestry management. Kovalcik (2018) compared the 

Slovak forestry efficiency to other European countries, which is the only direct comparative study using 

the DEA approach throughout forestry of European Union countries. In forest-based industries, such as 

the wood-processing and furniture industry, the existing studies are related mainly to the enterprise level. 

Ma (2016) and Sari et al. (2018) estimated the efficiency of furniture enterprises, mainly SMEs. Vahid 

and Sowlati (2007) conducted a study on DEA efficiency analysis throughout the wood supply chain. 

N. Salehirad and T. Sowlati (2005) directly implemented the DEA efficiency model to Canadian primary 

wood producers which proved the applicability of the models to the forest subsectors. Trigkas et al. 

(2012) estimated the overall efficiency of the furniture sector. 

The Bulgarian Forestry and forest-based industries have never been analyzed by DEA, but only by 

parametric approaches. Yovkov and Kolev (2007) estimated the Bulgarian Forestry efficiency 

implementing the Return on Investment method, based on transaction costs. Kolev (2017) also 

developed performance measurement, using investments assessment of forestry units. Many other 

authors analyzed not the efficiency itself, but the respective influencing factors. R. Popova (2013 a,b, 

2014, 2017, 2018) and Chobanova et al. (2017) described the innovations in furniture producing 

enterprises as one of the main determinants for economic efficiency improvement and an option for 

performance measurement. Petkov et al. (2009), Petkov & Neykov (2012) and Neykov (2008) examined 

the efficiency estimation of woodworking enterprises in Bulgaria by parametric approaches as relative 

indicators for allocation efficiency and profitability. However, all studies, related to the economic 

efficiency of Bulgarian forestry and forest-based industries, are narrowly specialized in parametric 

estimations.  

Materials and methods 

The classical input oriented CCR model proposed by Charnes et. al (1978) was applied in the present 

study. Despite the BCC model, used by Korkmaz (2011) and preferred due to the more accurate pure 

technical forestry efficiency estimation, it was aimed at assessing the common scale and pure factor 

efficiency (Martic et al., 2009). Distinguishing the pure factor efficiency is needed to outline the 

problems in some of the resources involved, so we compared CCR to BCC in the manner of Kovalcik 

(2018). Sporcic et al (2009) also solved the trivial DEA task of assessing the efficiency or forestry 

organizational units, providing the comparison of CCR and BCC. The two-step procedure, 

comprehensively described by Cooper et al. (2007) was used in order to fill all the sufficient conditions 

for efficiency. The existence of constant returns to scale (CRS) of Forestry throughout European 

countries has not been proven in any previous research, despite the similar assumptions being made. 

Making the assumption on that could bias the results, so a constant return to scale (VRS) model seems 
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to be more appropriate for the purpose of the current study, in order to take into account effect of scaling. 

The model is used in the following envelopment form (dual model): 

Step 1 – estimation of efficiency 

min 𝜃 ,            (1) 

Subject to: ∑ 𝜆𝑗𝑥𝑖𝑗 − 𝜃𝑥0 ≤ 0𝑛
𝑖=1         (2) 

∑ 𝜆𝑖𝑦𝑖𝑗 − 𝑦0 ≥ 0𝑛
𝑖=1            (3) 

Step – 2 estimation of slacks: 

max ∑ 𝑠−𝑛
𝑖=1 + ∑ 𝑠+𝑠

𝑟=1  ,         (4) 

Subject to: 

∑ 𝜆𝑖𝑥𝑖𝑗 − 𝜃∗𝑥0 = −𝑠−𝑛
𝑖=1           (5) 

∑ 𝜆𝑖𝑦𝑖𝑗 − 𝑦0 = 𝑠+𝑛
𝑖=1            (6) 

Where λj are individual countries coefficients in dual form of j-th Decision Making Unit (DMU). ϴ is 

the so called efficiency scores and ϴ* is the optimal efficiency, delivered by the first step. Notations s+ 

and s- are slacks that measure shortage of GVA (notated as y0 for the particular DMU being estimated) 

or surplus of resources (xij i-th type of resource of j-th country). Many studies dedicated to DEA of 

Forestry include additional models for revealing some of the reasons to be efficient at the estimated 

value. Some additional DEA estimations in order to answer the questions about influence of different 

factors like main value adding determinants – labour and capital; intermediate consumption, 

consumption of fixed capital, have been conducted in the present study.  

The implementation of different inputs and outputs into DEA models is the key factor for reliable 

estimation. In the study for forestry we used GVA as the output, Compensation of employees, 

Consumption of fixed capital and Intermediate consumption. In the forest-based industries the outputs 

were GVA, and the inputs - Gross investments in tangible goods, Energy products, Wages and Salaries, 

Purchases of goods and services. 

The approach, proposed in analytical form by Cooper et al. (2007) and successfully implemented in 

many papers like Zadmirzaei et al. (2016), has also been used in the present paper. It is called scale 

efficiency (SE) and is expressed by the following equation:  

𝑆𝐸 =
𝜃𝐶𝐶𝑅

∗

𝜃𝐵𝐶𝐶
∗             (7) 

Where ϴ* are the optimal efficiency scores by the CCR and BCC models. SE is always less or equal to 

1. In the second case the DMU is optimal. The fraction directly presents the effect of the scale to DMU 

performance. 

The data source was information from the Structural Business Statistics (SBS/Annual detailed enterprise 

statistics for industry) and Economic aggregates of forestry (EAF). Data included these in years from 

2013 to 2016. All the inputs and outputs in the models are in Euro. The forest-based industries included 

in the current study follow the supply chain of wood and wooden materials in the context of the European 

Commission definition of what these sectors include. According to NACE Rev. 2, B-E, they include the 

following activities: C16: Manufacture of wood and of products of wood and cork, except furniture; 

Manufacture of articles of straw and plaiting materials; C31: Manufacture of furniture; C17: 

Manufacture of paper and paper products. 

The Printing industry is not included in the study to highlight the efficiency of the processes that confer 

the qualities of wood through its mechanical or chemical processing. 

A grouping procedure for the EU countries was performed, similar to the research of Rametseiner et al. 

(2006) and Kovalcik (2011). The EU countries were grouped according to their involvement of the forest 

sector in a manner of contribution to the overall added value of the respective country. This is a major 

criterion and derives common indicators for each group. In this way a profile that facilitates the country 

analysis was elaborated. Throughout this approach all the strengths and weaknesses are visible, and 

policy measures are easier to be proposed. Each obtained group is compared to another by nonparametric 

tests, utilizing all the advantages (Singh et al. 2013) of such testing. The applied test is the Friedman 

Test, suitable for three or more samples that have equal population means. Grouping was created by the 
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criterion – involvement of the sectors analyzed into national economies. This criterion was the share of 

“Gross Value Added (GVA)“ of forestry and forest-based industries of the particular country in its 

overall GVA. Countries were divided in following categories:  

 share of Forestry above the average and share of industries below the average (FAIB);  

 share of Forestry below the average and share of industries above the average (FBIA); 

 share of Forestry below the average and share of industries below the average (FBIB);  

 share of Forestry above the average and share of industries above the average (FAIA); 

The model of inputs and outputs close to the basic one proposed by Kovalcik (2018) was also applied 

in this paper, but focused on the capabilities for adding value, similar to the research of Korkmaz (2011). 

In order to compare different sectors, some of the specific outputs or inputs were omitted, due to the 

availability in the SBS and EAF. The analysis was decomposed into two branches: basic models between 

groups and particular models – within groups. Basic models revealed the trivial results for DEA 

efficiency in the overall EU by the degree of involvement of forestry and forestry based industries. The 

particular ones revealed the performance of countries in each group. Including Bulgaria in each group 

revealed the relative position of the country to those of others. 

Results and Discussion 

Analyzes were made between the specified groups and within them with Bulgaria included in order to 

clarify the position of the country. The estimated average involvement in national economies of forestry 

in the EU is 0.55% and of forest-based industries 1.24%. The groups included the following countries: 

 (FAIB): Slovakia; Bulgaria. 

 (FBIA): Austria. 

 (FBIB): Belgium; Croatia; Cyprus; Denmark; France; Germany; Greece; Hungary; Ireland; 

Italy; Netherlands; Romania; Spain; United Kingdom. 

 (FAIA): Czech Republic; Estonia; Finland; Latvia; Poland; Portugal; Slovenia; Sweden. 

The groups were compared to each other by the place of each indicator (the outputs and inputs included 

in the DEA model) from 1 to 4. The 4-th place is taken by (FAIB) that reveals the small scale of Forestry 

and subsequent industries group and the first by the (FBIB) group, which reveals the large scale of 

Forestry and forest-based industries. These results prove that the relative amount of the GVA or inputs 

like Compensation of employees etc. do not automatically generate efficiency, which was proven by the 

DEA models. In order to prove the structural difference between groups a Friedman's test was provided. 

The relevant data is presented in Table 1.  

The test presented that the groups are statistically significantly different, which means that a comparison 

through DEA is possible for discovering `efficient peers'. Furthermore, the differences made the 

assessment of the contribution of analyzed economic sectors involvement to the efficiency level feasible.  

All the efficiency estimations of between groups comparison, proved that all ϴ* for industries are equal 

to 1, but for forestry ϴ*FAIA = 0.78. The results claim that the different levels of involvement do not 

influence the level of industry efficiency, but do so to that of forestry. The model recommended 

`efficient peers' to be FAIB, i.e. Slovakia and Bulgaria, and FBIB.  

The situation is not the same when comparing countries within each group. All the average ϴ* efficiency 

characteristic inside the groups in Forestry are shown in Table 2. 

In the table are quite visible that the group (FBIB) composed of the most powerful countries has the 

lowest ϴ*=0.71. Greater amounts of GVA do not exactly mean higher efficiency. This is one of the 

main advantages of DEA. It reveals the quality of transformation not only the amount of the output 

derived of any inputs. The inclusion of FAIB countries into FAIA moves efficiency backward to the 

levels of ϴ*CRS=0.71 and ϴ*VRS=0.93. This is result of lowering the ϴ* of countries participating in 

FAIA comparing them to the efficient ones from FAIB. The fully efficient countries are in group FAIB, 

i.e. Slovakia and Bulgaria. Pure technical efficiency and global performance in both countries are 

effective when compared to each other. Forestry of all groups face decreasing economies of scale except 

FAIA and lower scale efficiency. Most of the EU forestry in meaning of implemented here inputs and 

outputs are working on decreasing returns to scale (Table 2). Standard deviations show that FAIA 

countries are quite similar in meaning of ϴ* i.e. transformation of the described inputs to GVA. 

The results for efficiency characteristics inside the groups for industries are shown in Table 3. 
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 Table 1: Freidman statistics for differences testing between groups 

Indicators Forest-based industries Forestry 

N 7 4 

Chi-Square 17.914 9.3 

df 3 3 

Asymp. Sig. 0.00014 0.026 

Exact Sig. 0.0006 0.012 

Point Probability 0.0004 0.005 
 

Source: Authors 

 

Table 2: Average ϴ* efficiency characteristic within the groups, for forestry 

Group 

Efficiency Standard Deviation Scale 

efficiency CRS VRS CRS VRS 

FAIB 1 1 0 0 1.00 

FAIA 0.89 0.97 0.17 0.07 0.91 

FBIB 0.71 0.77 0.26 0.27 0.92 

FAIA with SK, BG, A 0.86 0.93 0.17 0.11 0.93 

FBIB with SK, BG, A 0.75 0.80 0.25 0.26 0.93 
 

Source: Neykov et.al. 

 

Table 3: Average ϴ* efficiency characteristic within the groups, for industries 

Group 

Efficiency Standard Deviation 

Scale efficiency CRS VRS CRS VRS 

FAIB 1.00 1.00 0.00 0.00 1.00 

FAIA 0.99 1.00 0.00 0.00 0.99 

FBIB 0.99 0.99 0.03 0.03 0.99 

FAIA with SK, BG, A 0.99 1.00 0.03 0.00 0.99 

FBIB with SK, BG, A 0.99 0.99 0.03 0.03 1.00 
 

Source: Authors 

 

Table 4: Country ϴ* efficiency characteristic within the FAIA, for industries 

  

Country 

Model ϴ* Input Slacks, euro Output Slacks, euro 

CRS VRS 

Gross 

investments 

in tangible 

goods 

Energy 

products 

Wages 

and 

Salaries Purchases 

GVA 

C16 

GVA 

C31 

GVA 

C17 

Czech 

Rep. 1.00 1.00 0 0 0 0 0 0 0 

Estonia 1.00 1.00 0 0 0 0 0 0 0 

Finland 1.00 1.00 0 0 0 0 0 0 0 

Latvia 1.00 1.00 0 0 0 0 0 0 0 

Poland 1.00 1.00 0 0 0 0 0 0 0 

Portugal 1.00 1.00 0 0 0 0 0 0 0 

Slovenia 0.89 1.00 9072723 32710096 0 0 0 0 2556352 

Sweden 1.00 1.00 0 0 0 0 0 0 0 

Bulgaria 0.99 1.00 55345849 50870703 0 0 8871691 0 0 

Slovakia 0.99 1.00 71547983 59961965 0 0 0 0 0 

Austria 1.00 1.00 0 0 0 0 0 0 0 
 

Source: Authors 

Countries succeed in achieving much higher efficiency in creating added value for the industry, i.e. 

transforming inputs better than those in forestry. Efficiency remains high even after Bulgaria’s, Austria’s 

and Slovakia’s inclusion into the FAIA and FBIB. The efficiency between groups is also equal to 1. 

Moreover, the effectiveness of the groups are also much more sustainable than those of the forestry – 

standard deviations are maximum 3%. Resources are being transformed better here. It should be noted 

that the inclusion of the three countries in the other groups does not lead to a decrease in efficiency 

(Table 3) as in the previous analysis (Table 2). That reveals that forest-based industries are much more 
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capable for adding value than forestry. They seem to be technologically closer than forestry in different 

countries. It can be concluded that the observed countries face constant returns to scale. Differences of 

1% in scale efficiency are within the statistical error of 1% to 5%. 

The results from the DEA within groups proved that in general Bulgaria has efficient forestry and forest-

based industries. Additional analyses revealed that little reduction of efficiency (ϴ*) appeared in 

comparing Bulgaria to countries in FAIA (Table 4). 

Comparative efficiency of Bulgaria falls from 1.00 to 0.998 ≈ 0.99 in the CRS model. This 1% appeared 

to be the result (as the model suggested, but is not included in the table) from the comparison of the 

Bulgarian returns to scale with “efficient peers” Finland, Poland and Sweden. The calculated slacks (s+ 

and s-) determine the recommended economies of resources and improvement of output. The 

requirement for reduction of “Gross investments in tangible goods” reveals the problem of tangible 

goods type. The calculated amount is 55345849 euro or 34% economy. Energy efficiency is also an 

issue. The model suggests 75% economy. Furthermore, GVA in sector C16 (Manufacture of wood and 

of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials) 

needs to be improved with 8871691 euro per year or about 7.8%. This sector in Bulgaria faces usual 

problems with investment activity and the results are visible in the model output. 

Conclusion 

It can be stated that the EU forestry is less efficient than forest-based industries in terms of value added. 

Countries with involvement in national economy below the average for the EU suffer more serious 

problems due to their inhomogeneity. It is interesting that big countries with large amount of value added 

like Germany or Italy are among the inefficient ones. Many European countries have problems related 

to the proper exploitation of bio-based resources, i.e. pure technical efficiency. The countries from the 

FBIB have to increase the efficiency from 71% to 100% (Table 2) or about 29% in order to achieve the 

proper scales. Forest-based industries are much more effective, as the result of the group comparison. 

Inclusion of so-called efficient countries from FAIB and FBIA into groups improve the efficiency of 

forestry in about 3% - 4% for the FBIB group but reduces it about 3% - 4% for the FAIA group that 

reveals the existence of the greatly efficient countries there. The DEA reliably indicates the problems of 

some the countries that appeared to be preliminary efficient like in group FAIB. In this way the 

methodology described in the present study provides an early alert for problems. The problems were 

clearly outlined by the within group comparison. Inefficiencies appeared in Bulgaria and the DEA 

proposed possible solutions. In the Bulgarian production of wooden materials there have been problems 

related to investments for many years but for the first time the particular problems are outlined as the 

result of the current study. The continuing investments in terms of innovations, new technologies and 

machinery, dedicated to the energy saving and value adding, can result in new products which are in 

line with new business models and supplier-consumer relationships. Moreover, research and 

investments in advanced manufacturing technologies can result in the creation of knowledge intensive 

jobs, which would give the sector the attractiveness it needs towards the new generations and keep it 

highly competitive on the world stage. 
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ADMINISTRATIVE BARRIERS AND THEIR IMPACT ON THE EFFICIENCY 
OF ORGANIZATIONS IN HOUSING CONSTRUCTION: 

THE CASE OF ST. PETERSBURG 

Sergey Oparin1, Marina Yudenko2, Nadezhda Polovnikova3, Svetlana Nikolikhina4 

 

Abstract: The purpose of the article is to draw attention to the importance of the issue related to administrative barriers in the 

field of housing construction, the redundancy of which leads to the rise of transaction costs and reducing the effectiveness of 

organizations. The estimate of the creation of formal rules in the context of social infrastructure in St. Petersburg is given. 

The conclusion is made about the direct impact of the effective standard on the effectiveness of the organization. An integral 

method for measuring the economic efficiency of the resources used is proposed, which improves the quality of the 

measurement and the evaluation of their effectiveness, taking into account the impact of transaction costs. 

JEL Classification Numbers: D23, К23, M48, DOI: 10.12955/cbup.v7.1367     

Keywords: administrative barriers, construction, the dualist principle, transaction costs, efficiency 

 

Introduction 

The relevance of the article is due to the fact that housing construction is associated with a high level 

of administrative barriers that affect the efficiency of construction organizations through the growth of 

transaction costs. Improving efficiency does not always require the use of new technology, advanced 

technology and production methods. Formal rules, mediated through laws and regulations that reduce 

transaction costs, can increase aggregate performance and efficiency without introducing innovations. 

But more often than not there is a situation when excessive administrative barriers increase the 

transaction costs of economic entities in the field of housing construction. Certainly, housing 

construction is a sphere of construction that is substantially subject to state regulation. However, the 

price of excessive regulation is the predominance of the restrictive function of social institutions 

(formal rules and regulations) over the coordinating and regulating functions in the activities of 

economic entities. The reasons explaining the lack of interaction between large and small businesses 

are numerous, such as imperfection in the legislation, which is the most important one, which is stated 

in the paper by Barkhatov and colleagues (2017).  

The task of the presented paper is to draw the attention of interested participants of the investment and 

construction process to the need to create effective standards governing construction as a type of 

economic activity.  

Study of the process of formation of rules in the housing construction of St. Petersburg - 

literature review 

Housing construction is not only the construction of a residential building, but it is also social and 

engineering, including transport infrastructure. That is why housing construction requires state 

regulation. But the philosophical principle of dualism or the principle of two irreducible principles 

comes into effect. On the one hand, state regulation is objectively necessary, on the other hand, 

excessive administrative barriers arise, hampering housing construction. The question arose, where is 

the "middle ground" and how to make social institutions that regulate housing construction effective? 

We claim that, an effective institution will be if it creates incentives to achieve an effective result 

without additional formal rules and regulations and without additional transaction costs. 

As an example, we study the state of the formal standard “contribution to infrastructure development” 

in housing construction in St. Petersburg. In 2013 the construction committee brought into force to the 

social infrastructure contribution. Yudenko M., Yudenko E. (2017, p. 18) investigated the data of the 

committee on construction – the committee prepared a special account for which contributions were 

received by developers who built residential buildings designed to accommodate up to 100 people. It 
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was explained to the developers that contributions will accelerate the process of approval of 

documentation on the projects implemented by them. Construction organizations were asked to 

contribute amounts to this account, calculated on the basis of the existing rules of security of residents 

with social infrastructure. Thus, the committee calculated that on average one place in school costs 

1,044 thousand rubles, and a place in kindergarten costs 1,200 thousand rubles. Since 2018, housing 

developers in St. Petersburg have initiated the process of transfers for the development of social 

infrastructure in the amount of 4-5 thousand rubles from each square meter. Transfers should be made 

to the Fund of social obligations. Initially, the purpose of the creation of this fund was to solve the 

problem of the shortage of kindergartens (it was planned to build 40 kindergartens at the estimated 

rates).  But, with the implementation of such, at first glance, an initiative agreeable to all, immediately 

there were administrative barriers to its effective implementation. The administration decided to 

increase contributions to 11 thousand rubles in order to solve through the money collected and other 

problems related to the social infrastructure of the city. The total amount of fees should be 30 billion 

rubles annually. It was assumed that the creation of the fund of social obligations should make the 

rules for the construction of social infrastructure facilities uniform for all. The fund should serve as a 

customer for the construction of social infrastructure facilities and assist in the selection of contractors. 

Using the example of the implementation of the “contribution to the development of social 

infrastructure” standard, we observe the principle of dualism. On the one hand, the issue of 

transferring this institutional standard to the category of a formal rule has been resolved, which helps 

to really make this contribution a working mechanism and fix the earmarking of such payments. On 

the other hand, the initiative of developers turned out to be punishable, which can lead to opportunism 

of developers for its execution. 

It should be duly noted that thanks to the efforts of the Russian government, experts note a decrease in 

the number of administrative barriers in construction, which confirms the optimality of the chosen 

course in terms of reforming construction regulation. Currently, all administrative procedures in 

construction are regulated. Any investor and construction organization has a clear understanding of the 

completeness, the composition of documents, duration and result of receiving the state service. In St. 

Petersburg in 2013, a headquarters was set up to improve the business environment in order to 

eliminate excessive administrative barriers for entrepreneurs. The Headquarters consists of managers 

and employees of the St. Petersburg authorities (53 people), as well as leading business associations 

and enterprises of the city (121 people). 

Figure 1: The size of the social burden of housing developers 

 

Source: Authors 

Administrative barriers are reduced by the decisions of the Government of the Russian Federation – so 

order No. 2568-r of November 18, 2017, was signed, which approves the plan for the preparation of 

regulatory documents necessary for the abolition of overlapping procedures, as well as improving the 

implementation of procedures in the construction of non-residential facilities. In particular, 12 

excessive procedures were excluded from the list of procedures in the field of construction of non-

residential capital construction objects. As a result, it was possible to optimize the procedure for 

connecting such facilities to systems of heating, hot and cold water supply and wastewater disposal. In 

2017, the exhaustive list of procedures in the field of housing construction decreased by 40 
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procedures, mainly due to the optimization of procedures for connecting CIC objects to engineering 

networks. Currently, the list includes 96 procedures, while in 2013 it included 256 procedures. 

Natalya Antipina, Deputy Minister of Construction and Housing and Public Utilities of the Russian 

Federation at the plenary session of the conference Real estate market 2019: working in new 

conditions in her speech «Digitalization in construction will reduce administrative barriers for 

developers» (2018), notes that the Ministry has been working on solutions for the first time to 

reduce administrative barriers in the construction industry, including working on digitizing 

procedures in the construction industry. She notes that: 

The reform was carried out on the territory of two cities – Moscow and St. Petersburg. 

Today, these entities have completely transferred all construction procedures to “digital”. 

Due to this process, the time to obtain a building permit has been reduced. Today it is about 

7 working days.  

These measures, according to the deputy minister, will bring a positive effect on the entire 

construction complex. 

It is no secret that there is traditionally a certain opposition between supporters of the introduction of 

new regulatory measures and those who, on the contrary, are in favour of weakening state regulation. 

In difficult times for the country's economy, the demand for those and other solutions is growing. A 

business (especially a small one) complains that it lacks the strength to receive various approvals and 

permits. Oparin, Chepachenko and Yudenkо (2018) consider that the crisis pushes small businesses 

into the shadows, while the industry bodies believe that it is possible to resist this process at the 

expense of regular permitting procedures. They write about informal rules as follows: 

One the current problem of the Russian economy is a high level of administrative barriers 

affecting the business activities of entrepreneurs. These administrative barriers are the rules 

about conducting certain activities in the market that have been established by decisions of 

state bodies for compliance, which is an indispensable condition for conducting such activities 

(p.340). 

Officials of the Ministry of Economic Development believe that excessive rules and regulations 

increase the administrative burden of entrepreneurs and contribute to their withdrawal into the shadow 

business. The authors of the monograph Fedoseev, Yudenko  and colleagues (2018) believe that in a 

difficult economic situation, it should be taken into account that entrepreneurs have fewer resources to 

comply with regulatory requirements, while society has fewer opportunities to pay for these increased 

demands, even if it makes demands on them. And to the question of how to find a balance between the 

interests of society, the state and entrepreneurs, the authors of the article consider the correct answer to 

be that we should not be talking about the quantitative composition of the authorization procedures, 

but about their quality, i.e. it should be about effective rules and regulations governing the 

construction industry. 

Studies carried out by the Institute for Urban Economics allowed to structure regional and local 

administrative procedures not regulated by federal legislation. In an article Polidi (2014, p.92) gives 

the following data: 90.7% of administrative procedures established in violation of Federal law; 9.8% 

of administrative procedures  additionally installed because of the incompleteness of the Federal 

legislation and 17.2% of administrative procedures  do not contradict the Federal legislation. 

If we are talking about administrative barriers, then it is necessary to understand that we should pay 

attention to transaction costs that are not directly related to production. The research of the problems 

of transaction costs in the field of construction is devoted to the scientific works of the authors: Asaul, 

Ivanov (2013), Furubotn and Richter (2000) and other scientists or institutionalists. 

We will focus on the aspect of the interaction between transaction costs and administrative barriers 

below. Auzan in his book (2016, p.42) analyzes transaction costs: “horizontal costs”, “vertical costs”, 

“diagonal costs”, “diminishing costs”, “incremental costs” and “optional costs”. According to the 

authors of this article, administrative barriers clearly define the transaction costs vertically. Where the 

vertical is built, prohibitive-high management costs arise. In any vertical, the rights of the one who is 

above are limited by a number of circumstances, including the interests and possibilities of the one 

who is below and vice versa. If we recall the classic manifestation of opportunistic behaviour, then this 

is shirking. As soon as the employer enters into negotiations with employees to ensure that they should 
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not shirk, but should engage in direct official duties, the vertical begins to deviate slightly. But the 

largest hierarchy is the state. The vertical, which creates administrative barriers and leads to an 

increase in transaction costs, is manifested in the brightest way. With a certain number of links in the 

hierarchy of officials and with their own interests among those who control them, the signal from the 

top can be distorted and interpreted in its own way. And as a result, there is an increase in transaction 

costs when ownership rights and freedoms are limited according to the command principle. 

Transaction costs vertically are also due to administrative barriers ensuring the legalization of 

corruption flows. Due to the existence of such barriers, payments are not directly related to taxes but 

are legal payments (various certificates, documents confirming unnecessary compliance), i.e. it is a 

legal business and technology for issuing certificates and confirmations.  

Results  

Methodical approach to determining the effectiveness of organizations in housing construction. 

Taking into account that the more efficient the rule regulating this or that type of activity, the less 

administrative barriers affect the change in transaction costs, the authors of the article proposed a 

method for determining the effectiveness of total resources used in production and business activities 

of organizations engaged in housing construction. 

In the article, the enterprise’s effectiveness (EF) is to be calculated according to the following 

formula: 

𝐸𝐹 =
𝑆𝐹𝐹

𝐿𝑅+𝐹𝐴 х Е𝑛+𝑊𝑜𝐶+ ∆ТА
  ,                                          (1) 

where: EF – the effectiveness of the totality of the applied resources; 

SFF – the balanced financial result of organizations operating in housing construction;  

TA – transaction costs of organizations operating in housing construction; 

LR – the total cost of labour resources (the cost of labour of workers of organizations of the CIC, 

accruals for labour remuneration (in the legally established procedure), expenses of the organization 

for training, retraining and advanced training of employees);  

FA – the average cost of the active and passive parts of fixed assets (at initial or replacement cost) of 

organizations operating in housing construction;  

En – the calculated value of the coefficient of bringing one-time costs to current (recommended to be 

calculated as the inverse of the weighted average of the standard useful life of fixed assets);  

WoC – the average value of the entire set of working capital involved in the production and sale of 

construction products of organizations operating in housing construction. 

The numerator of the formula (SFF) is the final financial result, determined on the basis of the 

accounting data of all business transactions of organizations engaged in housing construction, and 

represents the amount of the balanced financial result (profit or loss) from the sale of goods, products 

(works, services), reduced by the amount of expenses.  The authors' proposal consists of the need to 

take into account the costs of organizations (the denominator of the formula) indicator of transaction 

costs (A). Yudenko M.N., Yudenko E.A. (2019, p.224) there are two types of transaction costs: 

entrepreneurial and regulatory. Entrepreneurial arise as a response to the low level of organization of 

the investment and construction market, the lack of existing practice of interaction of counterparties. 

Regulatory arise in the process of implementation by the entities of legislative norms and rules for the 

execution of contracts, property rights and permits. It is the regulatory transaction costs that are the 

costs due to the opportunistic behavior of the construction participants and the administrative barriers 

of the institution of power. Unfortunately, transaction costs are not subject to accounting, which 

creates difficulties in accounting for them. The authors of the article believe that management 

accounting in construction organizations has tools for accounting for transaction costs. According to 

Daraban (2018, p.76), management accounting, being part of the “corporate infrastructure” of 

organizations, is one of the most important suppliers of data and information for the management 

decision-making process. 

Conclusion and proposals 

The search for a successful solution of a problem of the qualitative effectiveness measurement of the 

results of activities of construction organizations objectively necessitates following an indissoluble 
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link with the methodology for measuring the effectiveness of economic systems. In this regard, the 

conceptual methodical approach to solving this problem is considered by the authors of the article to 

follow the principle of measuring the economic result (effect) to the costs (resources) that led to its 

receipt. A special problem is the practical implementation of following this principle when 

implementing a resource method for measuring economic efficiency, which can be solved in two 

ways: 

By implementing a local method of measuring the economic efficiency of each individual resource, 

which necessitates the introduction of high-quality management accounting, which allows determining 

the proportion of the economic effect obtained from the contribution of the corresponding resource; 

By applying the integral method of measuring economic efficiency, calculated on the basis of the total 

aggregate of resources used, as the ratio of the total economic effect to the total valuation of the 

resources used, resulting in this effect. 

The guarantee of the successful functioning of organizations and enterprises engaged in activities in 

housing construction is an increase in the efficiency of their activities. Achieving the required level of 

efficiency is the most important practical task of top management. But not everything depends on the 

entrepreneurs themselves – it is sometimes difficult to achieve the necessary level of efficient activity 

if rules and regulations prevail that improperly restrict the activities of entrepreneurs or ineffective 

rules. In the works of few scientists, for example Posner (1979) or Schӓfer (1998) the question of the 

effectiveness of the legal rule is raised. The results of their research are arguments that do not 

contradict the conclusion of the authors of the article that the effectiveness of legal rules is directly 

related to effective business activities.  
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TRANSFORMATION OF SOCIAL CAPITAL INTO ECONOMIC CAPITAL 
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Abstract: This paper is an analysis of different types of capital as well as of the opportunity for capital to be transformed into 

various types. The basic sorts of capital and their theoretical conceptions are being viewed with an attempt to prove that 

every resource should be considered as capital as long as they bring benefits which can be regarded as economic ones. 

Education and knowledge are important factors for the process of observing and analyzing the transformation of human or 

social capital into economic capital. On the basis of statistic data from Eurostat it is shown in this paper that there is a direct 

dependency between education and the economic growth of a given country. The main objective of the paper is to present the 

theoretical opportunities for capital transformation and to give examples for the latter through data from Eurostat. Moreover, 

we accept the working hypothesis that capital should be related to the personality that it belongs; and that in its essence it is 

uniform and it takes different forms through transformation. For the writing of the text we have used comparative and 

theoretical methods, adaptive methodology, deductive and empirical method and the statistical analysis method. The main 

outcomes of our research are as follows: capital exists in various forms; it can be transformed and it should be defined as a 

resource that brings additional dividends; human capital, albeit personal. Through its social function it is transformed into 

economic one and is useful not only for the individual but for society as a whole; education is one of the fundamental ways 

for human and social capital accumulation. There is a direct correlation between education and economic growth. Moreover, 

on the basis of the examples from the data from the European Union, it is clear that the more educated young people there are 

in the real economy, the higher the economic development is. 
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Keywords: social capital, economic transformation, education, economic growth. 

 

Introduction  

Economic processes become more and more dynamic and comprehensive in contemporary society. 

The boundaries are blending and every human activity leads to economic results and it can be regarded 

as such. As Swedberg (2003) writes, this results in the fundamental scientific dispute on whether 

economics is a separate science or whether is it a part of the comprehensive subject of sociology. Also, 

whether a subject of sociology, under the name “economic”, is a part of economics or is it a science 

which studies only a part of human relations. Zimel (1997) points out that in the end, a person is a 

creature of society and every activity they do, including economic ones, is placed in a particular habit 

and correspondingly in a particular discourse. According to Friedman (1953) a person is a rational 

being in their economic actions. On the other hand, Hayek (1979) allows for the fact that human 

emotion and awareness also have economic measurability and thus they should strictly follow certain 

rules or in other words they should be institutionalized in order to be economically active and people 

themselves must be free in their actions. The aim of the following paper is to show the opportunity for 

capital to acquire different forms one of which is through education. It is expected the contribution of 

the following research to show on the basis of theoretical analysis and statistical data the opportunities 

for creation and transformation of social capital into economic. As an example we have given the 

creation of social capital through education.  

Literature review  

One cannot exactly say which one of the statements on economic activity is accurate and we do not 

believe that we should go to extremes. Thus, it should be presumed that a person is lead in their 

economic activities by not only rational and sensible actions, but also by their emotions with the end 

result of economic reality being determined by the aggregation of a given personality’s actions in the 

environment that we live in. The main concepts on social capital and its transformation are presented 

in Rakadhiyska’s article “Social capital as personal achievement in a network social structure” and 

Stoilova’s article named “The person and their social capital”.  

Here, we should also rest on the postulates of the Austrian School of Economic Thought and their 

views presented by Vurbanov (2000) and Koeva (2003) being that economy is socially structured and 

one does not live in order to accumulate material goods but to improve their social status with the 
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material goods being subjected to this aim (and we would say vice versa as well). Consequently, the 

relation between economy, law, politics, traditions and morals are considered as systematically 

relevant, ensuring a person’s and society’s development. As Hayek (1996) writes, we live in a society 

in which we successfully orient ourselves and in which our actions can achieve their goals not only 

due to the fact that the ones similar to us are led by familiar goals or by known relations between goals 

and resources but also because they follow rules whose aim and origin we are often unaware of and 

the existence of which we often do not even assume of. Also as Blau (1998) concludes, the main 

prerequisite for the theory on social exchange are that people enter new social alliances because they 

hope to be rewarded or they do not break relations with their old associates and they expand their 

cooperation with them because they actually realize that this brings them rewards. We can conclude 

that, as Bourdieu (2005) comments, every action which leads to a person having power over another 

person may be considered as an economic one.  

Following these statements, it can be concluded that at the basis of an economic action are all human 

actions; and whether they are economic ones or not depends on their intention. In the end, as Hayek 

(1996) writes, goods are gained in accordance with the order in a society. Due to this reason we should 

consider that the development of capital in it and the economic utility that it leads to should be 

reviewed as a transformation process. We should accept that a given type of capital can easily be 

transformed into another one as long as the person who possesses it has interest from this and has an 

opportunity to realize it. At the basis of capital acquisition, as Koeva (2001) discusses Hayek’s views, 

is knowledge which is subjective and evolutionary and it coordinates society and helps economic 

processes. 

Ricceur (2004) found that the system of acquirement of knowledge, skills and competencies and their 

usage should be transferred not only on purely economic activities of a person but also on their every 

activity which leads to economic results depending on the intention and that depending on its intention 

the activity should be considered as economic one. Also, according to Bourdieu (1997) actions are 

cognitive structures which drive cognitive forms of perception that are applicable in all social 

structures.  

This is the reason why the society creates an order which is projected through institutions and 

guarantees consistency and growth of profits, no matter whether it is material or social. Bourdieu 

(1997) indicates that the projection can inseparably ensure the reproduction of a structure in the 

relations of domination and dependency. Also, as Sedlarski (2009) points out, the economic processes 

are influenced by economic activity as well as morals, religion, education and culture.  

The variety in research methods and approaches in economics leads to a diversity in the interpreting 

and understanding of fundamental economic terms as well as in the opportunity for them to be 

transformed. This is the reason why we accept the working hypothesis that capital should be related to 

the personality that it belongs; and that in its essence it is uniform and it takes different forms through 

transformation. The latter itself should be considered as a social process in which the individual 

establishes themselves. The capital, irrespectively of its form, brings usefulness not only for the 

individual himself/herself but also for the society which they belong to.  

The expanded vision of capital leads to the differentiation between different types of capital in terms 

of it being a resource that brings income, some of which are: economic capital which originates 

directly from economic activity; social capital – as far as from economic activities a general good for 

all beneficiaries concerned – networks, relations, etc. is being created; human capital which belongs to 

the person but that is also infused into the social capital of the community, a part of which is the 

person. In this sense the very individual is an owner of human, social, economic and other types of 

capital.  

One of the main researchers of social capital, Putnam (2013), claims that in analogy to the term 

material capital and social capital – means and qualifications increasing individual productivity, the 

term “social capital” characterizes those aspects of the social organization such as networks, norms 

and social trust which facilitate coordination and mutually beneficial cooperation. Therefore, social 

capital is defined as a public good – a good for everyone. It represents everything that is public. 

Apart from Robert Putnam, other main researchers of social capital are: Pier Bourdieu, John Coleman 

and Mark Granovetter (1999) with his view that economic behavior is a social structure based on 

social relations.  
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According to Bourdieu (1984) social capital is a combination of real or potential resources related to 

the ownership of a long-lasting network of more or less institutionalized relations of mutual cognition 

and acknowledgements. Also, as discussed in a work from Rakadzhiiska, Misheva and Hristova 

(2015), the agents are united by particular relations but these relations cannot be related to the 

objective relations of closeness in the physical area or even in the economic and social area as they are 

built on exchanges that are inseparably material and symbolic and their establishment and existence 

supposes a recognition of this closeness.  

Coleman (1999) asserts that, first of all, social capital is every aspect of the informal social 

organization which constitutes a productivity resource for one or more actors. He also states that it is 

possible for people to invest in social capital rationally. Furthermore, the social organization usually 

depends on informal relations which have been established for non-economic purposes, despite having 

economic consequences. Lastly, according to him one of the activities having an economic aspect and 

whose importance for the social capital has been already established is education.  

It is clear that social capital is related to people and society. They are its subjects and its formation and 

usage are interrelated processes. They happen at the same time. According to Pachev (2007) social 

capital is every aspect of an informal social organization. This type of capital is inseparably connected 

to its bearers who are the people and society as a whole. Consequently, social capital is unalterably 

related to human capital with both types of capital mutually permeating each other and creating an 

action of their own which can be measured with economic results. As Kazakov (2010) points out, 

human capital is formed and is the result of the impact on original human material, through which new 

quality of labor that can be applied as a factor service is achieved. He also adds that human capital 

expresses the accumulated knowledge, experience, acquired skills and the resulting qualification, 

combined with the health status of the bearer of these new properties, their motivation, talent and 

ability to handle information.  

As it has become clear, human capital is the combination of knowledge and skills of a person that they 

develop throughout their life, irrespectively of the matter in which they acquire them – formally or 

informally. We assume that primarily education, along with the other factors that form human capital 

such as family environment, upbringing, etc., stands at the basis of human capital acquisition. Each 

individual contributes to the formation of social capital through the implementation of their human 

capital and this process consequently has economic consequences. Among the main theorists of the 

Human capital theory, which in recent years is considered to be one of the main factors of economic 

activity, are Jacob Mincer, Gary Becker, Theodore Schultz and Robert Gibbons.  

According to Nedelchev (2004) the types of social, respectively human capital, are subdivided 

according to its functions and depending on the context and the culture in which it is located. He found 

that social capital is accumulated through social relations. It is the foundation of social structures. 

Moreover, as Coleman (1999) states, social capital depends on the characteristics of the social 

structure and in particular on the closeness of social networks, the continuity in social relations and 

their complexity. He also says that one of the activities that have an economic aspect and for which the 

importance of social capital is demonstrated is education – the opportunity of a person to acquire 

knowledge, skills and competences that depends on the conditions created by the society and the skills 

of the individual.  

In this respect we must keep in mind the fact that the development of human capital is cumulative, 

depending on the acquired throughout a person’s development personal qualities and on all that they 

have gained (knowledge, skills and competences) over their personal and professional life which can 

be considered as human capital. Human capital development also depends on the environment in 

which one develops, since every individual is limited by their habit and their actions are realized in a 

certain discourse in order for social capital to be generated. Factors that can be qualified as internal 

and external have influence on the development discourse itself. The internal ones are the relations in 

the very discourse and the external ones are the common rules that influence the relations within the 

discourse. These factors are further subdivided into formal and informal which in the spirit of the 

institutional economy must be seen as legal and moral norms of behavior. All these conditions allow 

the person to develop or not their human capital and to transform it into social and correspondingly 

into economic one. Kamenov (2011) mentions that this transformation may be positive or negative, as 

well as complete or partial, with it depending on the skills and capabilities of the capital owner.  
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Figure 1: Transformation of human capital into economic capital. 

 

 

 

 

 

 

 

 

 

 

Source: Personal collection (2019)  

Data and methodology 

Considering the assumption that education, together with other factors that shape human capital such 

as family environment, upbringing, etc., are fundamental for the human capital acquisition and 

development it is important to view the level of effectiveness of the education system as such. In our 

opinion the most important indicator for the effectiveness of an educational system, regardless of the 

level of education – secondary or higher – is the employment level of graduates from the 

corresponding level of education. Reason being the fact that employment is inextricably linked with 

the economic growth in a given country. Using the opportunities that the flexible fragmentation 

adaptive method allows, we consider the graduates’ data are indicative enough in proving the 

hypothesis laying in the basis of our research. 

As we mentioned, the aim of the following paper is to show the opportunity for capital to acquire 

different forms one of which is through education. Moreover, a substantial part of the acquisition of 

human, respectively social capital is due to education. Thus, it is appropriate to see how, according to 

statistical data, it influences the economic development of the countries of the European Union and in 

particular the Republic of Bulgaria.  

Figure 2: Employment rates of recent graduates (aged 20–34) not in education and training, by 

educational attainment level, EU-28, 2007–17 

 

Source: Eurostat – Statistics Explained (2018)  

The graph above shows the change in the level of employment rates for secondary school graduates 

aged 20-34 in the European Union for the period 2007-2017. The highest reported value for this period 

is 77.1%, followed by a gradual drop in employment to 69.4% in 2013, mainly due to the global crisis 

and its consequences, after which the indicator starts to rise.  

The following graph shows in percentages the level of employment of graduates in EU secondary 

education in 2017. The lowest rate of employment is in Greece – 35.9% and the highest one is in the 
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Czech Republic – 88.6%. The average value for the European Union is 64.1%, with Bulgaria ranking 

17th place with 62.5%.  

Figure 3: Employment rates of recent graduates (aged 20–34) not in education and training, by 

educational attainment level, 2017 (¹) 

 

Source: Eurostat – Statistics Explained (2018) 
 

Figure 4: Employment rates of recent graduates (aged 20–34) not in education and training, 2007 

and 2017 (¹) 

 

Source:Eurostat – Statistics Explained (2018)  

Figure 3 shows a comparison of the employment rate of secondary school or tertiary education 

graduates among all EU member states for the years 2007 and 2017. The benchmark for this indicator 

in the EU is 82%. The highest numbers for both years are observed in Malta – 93.4% in 2007, and 

respectively 94.5 % in 2017. The lowest rates recorded are again in Greece – 68% and 52% for 2017. 

The employment rate of graduates for Bulgaria for 2007 is 72.3% and it is close to, yet lower than the 

value of the EU benchmark of 82% - 77.7%.  
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As additional prove for our hypothesis the data from the following research can also be presented: 

“New doctorate graduates (ISCED 6) per 1000 population aged 25-34”1; “New graduates in science, 

maths, computing, engineering, manufacturing, construction per 1000 population”2, “Population age 

25-34 having completed tertiary education”3; “ 

Research Results  

We believe that the data provided by Eurostat are widespread and representative for the aim of our 

research which we believe will set the beginning for future research that would prove the diverse 

human activity based on capital and education as being only one part of it. We have used comparative 

and theoretical methods, adaptive methodology, deductive and empirical method and the statistical 

analysis method. The main outcomes of our research are as follows: capital exists in various forms; it 

can be transformed and it should be defined as a resource that brings additional dividends; human 

capital, albeit personal, through its social function is transformed into economic one and is useful not 

only for the individual but for society in which it is realized as a whole; education is one of the 

fundamental ways for human and social capital accumulation. There is a direct correlation between 

education and economic growth. Moreover, on the basis of the examples from the data from the 

European Union, it is clear that the more educated young people there are in the real economy, the 

higher economic development i 

An important factor for the successful professional establishment of the graduates not only in Bulgaria 

but in the EU as a whole is the correspondence between the labor market needs and the area of 

qualifications that young people acquire through their education. Parvanov, Krastev and Atanasova 

(2018) found that the labor market is starting to experience increasing difficulties in finding highly 

specialized workers due to the demographic crisis and the aging population. Moreover, steady 

economic growth is accepted as a natural foundation for achieving social security and development 

and for society’s social cohesion (Kicheva et al., 2018). 

Discussion and Conclusion  

On the basis of the information and data above the contribution of our research leads to the following 

conclusions: the processes of capital transformation through education are as follows: capital exists in 

various forms; it can be transformed and it should be defined as a resource that brings additional 

dividends. Also, human capital, albeit personal, through its social function is transformed into 

economic one and is useful not only for the individual but for society in which it is realized as a 

whole. Furthermore, education is one of the fundamental ways for human and social capital 

accumulation.  

We believe that the research can be continued with the development of theoretical works on the 

transformation of one type of capital into another having in mind the contemporary dynamic way of 

life and the always transforming human activities, one part of which being education. The research can 

be continued in other fields connected to social economy as well, such as healthcare, culture, 

upbringing, etc. The difficulties we faced in the following research paper are related to the lack of 

specific research about the forms and ways of capital transformation as there are many research related 

to the different types of capital and not to its transformation.  

All in all, there is a direct correlation between education and economic growth. Moreover, on the basis 

of the examples from the data from the European Union, it is clear that the more educated young 

people there are in the real economy, the higher economic development is. 
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PUBLIC SERVICE MOTIVATION OF STUDENTS: A COMPARATIVE ANALYSIS 
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Abstract: A career choice in the public sector might seem strange as more financially lucrative careers beckon in the private 

sector.  Similarities and differences in the motivation of choosing and staying in the public sector between students currently 

enrolled in undergraduate studies towards a career in the public sector (referring to all spheres of government) in Russia and 

the Republic of South Africa are analyzed in this article. Through this process new knowledge is generated for public 

personnel managers in recruitment drives, promoting current and new employment opportunities possibilities are enhanced 

and ideas are generated for tertiary institutions for the development of curriculum to ensure that public servants will be able 

to address, through the attainment of the necessary skills, the changing circumstances within which public servants operate in 

the public sector. Recommendations in respect of further research possibilities are also explored. 
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Introduction 

A career choice in the public sector might seem strange as more financially lucrative careers beckon in 

the private sector.  Similarities and differences in the motivation of choosing and staying in the public 

sector between students currently enrolled in undergraduate studies towards a career in the public 

sector (referring to all spheres of government) in Russia and the Republic of South Africa are analyzed 

in this article. Through this process new knowledge is generated for public personnel managers in 

recruitment drives, promoting current and new employment opportunities possibilities are enhanced 

and ideas are generated for tertiary institutions for the development of curriculum to ensure that public 

servants will be able to address, through the attainment of the necessary skills, the changing 

circumstances within which public servants operate in the public sector. Recommendations in respect 

of further research possibilities are also explored.  

Theoretical framework  

Public Service Motivation generally explains what motivates persons to start their careers within the 

governmental sector as opposed to the business sector. The theoretical background of Public Service 

Motivation was established in 1970s and early 1980s by such researchers as Buchanan (1975), Rainey 

(1982), Mosher (1982), and Perry & Porter (1982); however, the definition was formally introduced 

by Perry and Wise (1990).  The authors argued that PSM is usually affected by different political, 

institutional, and social factors. Further, Perry (1996) created criteria to evaluate public service 

motivation, which are related conceptually to six aspects: willingness to participate in public policy 

making, dedication to the public interest, civic obligation, social equity, self-sacrifice, and 

compassion. Perry elaborated Likert-type items for each aspect to make the PSM scale and probed his 

theory by means of confirmatory factor analysis (CFA).  

Ever since, PSM has achieved international recognition from different academicians and researchers.  

Redman-Simmons (2007) tested how the concepts of “public service” reflect the traditional public 

service ethos among graduate students, and how this influenced their career decisions. The author 

examined the motivational factors already identified in the public administration literature, among 

other variables associated with career choice from related literatures. To achieve this, the existing 

public service motivations construct (Perry, 1996) and its scale was included in the analysis. 

Perry’s PSM conclusions and antecedent questions was also used by Clerkin, Paynter and Taylor 

(2008), who surveyed undergraduate students at North Carolina State University. Further, to study 

students’ motivations toward the public service, the authors asked more questions with a focus on 

volunteering and donating choices. The authors discover that respondents with higher levels of PSM 

tend to engage in charitable activity. Such personal characteristics as household income, political 

preferences, gender, religiousness, family socialization, and high school volunteering experiences are 

also greatly associated with the choices respondents make about participating in charitable events. 
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The surveying of students’ public service motivation was continued by Rose (2013), who analyzed the 

data from a survey conducted via the Internet, where 529 students from the USA participated. The 

author concludes that despite the lack of confidence in governmental bodies and the negative 

perceptions toward government work, the interest in government careers can be predicted by policy 

making dimensions. In contrast, a dedication to public interest, compassion, and self-sacrifice can 

clarify student interest in nonprofit sphere as well as teaching activity —both jobs students see as more 

directly helping and serving people.  In contrast, Lee & Choi (2016), who studied public service 

motivation in Korea, found that the most significant reason why students planned to get employed in 

the public sector was job security. 

Thus, despite few publications devoted to students’ public service motivation, the reasons why 

university students make their choices towards a career of public servant are still understudied. The 

primary goal of the present research is to shed a light upon this less studied aspect, in particular by 

means of a comparable analysis of students’ public service motivation in two different universities in 

Russia and South Africa. 

Methodology 

Within the scope of the present study, the authors examine the factors motivating students towards a 

career in public administration, which have already been identified in the public administration 

literature in Russia (Choban 2013). For this purpose, a questionnaire was distributed among 

undergraduate students in two universities. The first one was South Russia Institute of Management of 

the Russian Presidential Academy of National Economy and Public Administration (Russia) while the 

second one was the University of Free State (South Africa). The responses were collected in August 

2018 and analyzed.  

Overall 97 students participated in the survey, in particular, 69 from South Africa and 28 from Russia. 

The South African students studied at the second year of the Public Administration bachelor program 

while the Russian students studied at the third year. 

The questionnaire consisted of 6 questions and they are as follows: 

 In your opinion, is it a prestigious job to be a public servant?  

 Are you going to become a public servant after you graduate from university? 

 What are the main reasons not to become a public servant (or even if you plan to become one 

what obstacles can influence your decision?) 

 What attracts you the most in the public servant profession? 

 What advantages can a job in the business sector provide you that a job in the public sector 

cannot? 

 Would you agree to change your job to a less paid one (30%) in case you find a new job more 

interesting and exciting? 

Questions 1, 2 and 6 presume one answer, questions 3 and 4 are multiple-choice questions, whilst 

question 5 is open-ended and asks a participant to express his or her opinion in a few words. 

Results 

According to the results of the survey at least half of the students being questioned in South Africa and 

Russia consider a job in public service prestigious (59.4% and 55.2% respectively). The other half of 

the participants in Russia (41.4%) also considers it prestigious and choose the answer “more likely yes 

than no”. In contrast, almost every forth participant from South Africa states that the job of a public 

servant is not prestigious for him/her (if to summarize answers “no” + “more likely no than yes” – 

17.4% and 7.2% respectively). It is also worth paying attention to the fact that in Russia only 3.5% of 

the respondents stated “no” and none of them expressed “more likely no than yes”. The responses are 

illustrated in Figure 1. 

The results of the responses to Question 2 are even more surprising. In South Africa 62.3% of the 

participants are going to become public servants after graduating from university. The reliability of 

this statement is precisely proved by the responses to Question 1. If we compare answers of “yes” to 

Question 1 (59.4%) and Question 2, the results differ slightly.  

At the same time in Russia only 17.2% of the respondents are going to start a career in public service 

in the future (Figure 2). This finding greatly contradicts to responses to Question 1 where 55.2% of the 
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participants expressed their positive attitude to a career in public administration, defining this job as 

prestigious. The contradiction is that students in Russia find a job of public servant prestigious but do 

not generally plan to build a career in this sphere. This is one of the main results of the survey.  The 

responses to Question 3 shed light on the reasons for this phenomenon. 

Figure 1: Prestige of a job in public service 

 

Source: Authors 
  

Figure 2: Willingness to become public servant 

 

Source: Authors 
 

Figure 3a: Obstacles in the career of public servants in South Africa 

 

Source: Authors 
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The explanation for the contradiction mentioned above is that the students in Russia are not attracted 

by a career in public administration due to the low level of salaries (51.7%) and the need to have 

informal relations and contacts to persons who can foster the promotion (62.1%) At the same time the 

results from South Africa are more evenly distributed, however, the main reason for not becoming a 

public servant in the future is still the same. According to the point of view of 30.4% of participants in 

South Africa it is obligatory to have informal relations and contacts for getting a career promotion in 

public administration. The responses to Question 3 are illustrated in Figure 3a and 3b. 

Figure 3b: Obstacles in the career of public servants in Russia 

 

Source: Authors 
 

Figure 4a: Attractiveness of public service careers in South Africa 

 
Source: Authors 

The responses to Question 4 explain the factors that attract student to public service. As it can be seen 

in Figure 4a and 4b, these factors significantly differ: South African students are mostly attracted by 

the opportunity to participate in events that have great social importance (44.9%), while the students in 

0.0%
10.0%
20.0%
30.0%
40.0%
50.0%
60.0%
70.0%

A. Low level of
salary

B. The level of
salary is not

related to
performance

results

C. Limited
opportunities of
career growth

D. Limited
opportunities to

show your
initiative

E. It is obligatory
to have informal

relations and
contacts to

persons who
can foster your

promotion

What are the main reasons not to become a public servant (or even if you 
plan to become what obstacles can influence your decision)? (multiple-

choice question)
Russia

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

50.0%

A
. 

S
ta

b
ili

ty
 a

n
d

c
o

n
fi
d

e
n

c
e

 i
n

fu
tu

re

C
. 

B
e

in
g

 n
e

x
t

d
o

o
r 

to
 p

o
w

e
r

a
n

d
 a

u
th

o
ri

ty

E
. 

O
p

p
o

rt
u

n
it
y

to
 e

s
ta

b
lis

h
u

s
e

fu
l 
lin

k
s
 a

n
d

c
o

n
ta

c
ts

G
. 

O
p

p
o

rt
u

n
it
y

to
 s

tu
d

y
re

g
u

la
rl

y
 (

s
k
ill

s
d
e
v
e
lo
p
m
e
n
t…

What mostly attract you in a profession of public servant? (a few answers 
possible)



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

252 

Russia perceive social guarantees as the main advantage (69.0%), as well as the opportunity to 

establish useful links and contacts (41.4%). From the other side, the other types of responses (stability 

and confidence in future), in both countries are mostly evenly distributed (22.7%-17.2% in Russia, 

27.5%-21.7% in South Africa). 

Figure 4b: Attractiveness of public service careers in Russia 

 

Source: Authors 
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Own Boss 

Study Business Management 

The opportunity to grow in a job 

Traveling 

The business sector pays more 

My previous work experiences 

professionalism and being ethical. thinking out of the box being innovative  

Performance acknowledgement, a platform to take initiative, less bureaucratic measures, and endless possibilities for 
promotions. 

More experience and using resources more effectively and  efficiently. 

You are reaching out to the people. Helping South Africa become a better place for all 

In the business sector a person can show his/her own initiative, whereas for the public sector a person can't show their 
initiative.  

Because many employees of the current government do not have the necessary qualifications.  

Creativity initiative 

Challenges and the ability to be promoted in merit 

Getting higher salary 

Opportunities to learn and get more experience because it does not have corruption the way public sector does. 

I think being creative and innovative are key to jobs in the business sector, whereas in the public sector being innovative 
can cost you your job. 

In the private sector you earn a lot more than in the public sector. Promotions and growth is possible, You don't stay in the 
same position for a lot of years and you can rotate from job to job and gain more experience from different fields. 

I think being able to move around companies 

They can give one the opportunity to establish myself and also have a professional self-realization 

Private sector jobs can easily open new door to a vast variety of jobs 

Stability 

The private sector is a vast landscape of experience and knowledge, as in most cases you get to either be given a position 
which requires you to be a specialist. Whereas in the public sector, at times people are normally required to work long 
hours with less pay and their positions are overloaded with tasks that they have to perform (some of which are not within 
their job descriptions). Overall the private sector is quiet more flexible than the public and you can easily transition from the 
private to the public sector, while it may prove just a bit difficult to make the same the transition from the public to the 
private sector. 

Higher salary and better opportunities for personal growth and skills development and the development of close working 
relationships . 

Travelling benefits 

Acting professional and apply my knowledge very well, mostly bringing new ideas to the company for growth. and having 
ethics.  

Unlimited opportunities to show initiative 

The  fact that you'll be able to achieve much more freedom and freelancing from on category of the business sector  
to another while public sector is quite rigid 

Only high salary 

They get a higher salary in the business sector 

Jobs in the business sector pay more salaries  

Levels of salary in the business sector are higher than in the public sector 

A higher salary and the benefits. 
Independence if you feel you cannot work with a group of people.   

Most of the jobs in business sector don't require informal relations in order to get them. 

In the business sector there is more opportunities for promotion as the company grows and the salary is higher  

People in the private sector get promoted on merit and on their level of education whilst in the public sector politics plays a 
huge role in who gets promotion 

 

Source: Authors 
 

Table 1b: Advantages of business sector job over public sector job (Russia) 
Higher opportunities for self-actualization, to show the initiative, to get a promotion in a shorter time period 

Additional social guarantees  

High level of salary 

Salary is high 

Independence and freedom 

Career growth 

Fast career growth, higher income, opportunity to start your own business 

Diversity of tasks,  encouragement of initiative 

Higher salary 

Higher salary 

Higher salary 

Higher salary 

Everything 

Higher salary, opportunity to become a businessman 

Interesting job, income is higher, career promotion 

More creative approach to a job 

It's easier to get employed 

Higher salary 

Self-actualization 

Salary, faster career promotion and development, more convenient working schedule 
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Career growth, higher level of salary 

To show yourself, a desire for a job 

Self-actualization, initiative 

Higher salary 

Higher salary 

Higher salary 
 

Source: Authors 

Finally, it was explored whether students would agree to change their job to a less paid one (30%) in 

case it is more interesting and exciting (Figure 5). The results demonstrate a high level (not absolute) 

of similarity of students' attitudes towards changing their job for a more prestigious, but less payed 

one. 38% of respondents in Russia would change their job, while 62% would not. In South Africa the 

results are 30.4% and 69.6% respectively. 

The difference between the countries' results is that in Russia people stated their wish to change their 

job more definitely (24.1% “yes” and only 13.8% “more likely yes”), while in South Africa the 

percentage is almost equal (14.5% and 15.9% respectively). 

On the opposite side, in Russia the percentage of students who responded negatively is equal (31% 

“no” and 31% “more likely no”), while in South Africa the majority of students being questioned 

specified no (47.8%). 

Figure 5: Readiness to take a more interesting but less payed job 

  

Source: Authors 

Conclusions 

The results of the survey show us that at least half of the students being questioned in South Africa 

and Russia consider a job of public servant prestigious (59.4% and 55.2% respectively). In turn, in 

South Africa 62.3% of participants are going to become public servants after graduation from 

university. At the same time in Russia only 17.2% of respondents are going to follow that route.  

In fact, students in Russia, being questioned, find a job of public servant prestigious but do not 

generally plan to build a career in this sphere due to the low level of salaries and possible obstacles of 

career promotion in the public sector. On the basis of this finding the suggestion might be made that 

the young generation in Russia has overvalued expectations regarding starting levels of salary after 

university graduation as well as a desire to reach high career results in a short time period. The 

reliability of this suggestion and, in particular, regarding Russian young generation, is worth 

considering in future research.  

The main reason for not becoming a public servant in the future in South Africa is the same as in 

Russia. 

The factors that attract students to the public service significantly differ: South African students are 

mostly attracted by the opportunity to participate in events that have a great social importance, while 

the students in Russia perceive social guarantees as the main advantage, as well as the opportunity to 

establish useful links and contacts. 
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The percentage of students in South Africa who are attracted by the opportunity to take part in events 

that have a great social importance, is high due to socio-economic backlogs as well as the social 

environment from which the majority of the students come from. Participation in events is seen as an 

opportunity to break free from these adverse circumstances to get access to the 'better life', so to speak. 

Students see Public Administration and Management as part of a government with flashy social 

opportunities such as stylish clothes, luxurious cars etc.  To therefore show that a person has money 

might be interpreted as that he or she ’has arrived’.  Social status is therefore very important and can 

be the reason for being attracted to the field of public administration. Obviously, students often 

misunderstand definitions of “public administration” and “public policy” and that is the main reason 

why they perceive public administration as the participation in big social events.  

Explaining the Russian results it is worth saying that indeed a job in a public sector can provide a 

higher level of social guarantees and job security - public servants do not have such high wages as 

people from the business sector, however, public servants often obtain extra payments quarterly and 

the end of the year. Moreover, the level of corporate social responsibility of some part of companies in 

Russia in still not high and cases when an employer violates the rights of employees are still common 

in the business sector. The opportunity to establish useful links and contacts, perceived as a necessary 

part of a public administration career in Russia, greatly illustrates the specifics of the Russian 

mentality, traditions and attitude of people towards solving their day-to-day problems. Professional 

relations in Russia (both in public and business sector) are mostly built on personal trust (for example, 

employees recruitment based on friends or relatives’ recommendations). 

The main factors, explaining why a business career might be more attractive than a public 

administration career, are higher salary, better promotion opportunities and self-actualization. These 

factors are more or less applicable for both groups of students being questioned. At the same time 

students from South Africa see a lower level of corruption in the business sector, the opportunity to 

establish new professional links, as well as learning and skills development as the main business 

career advantages, while the Russian students do not specify them. The assumption may be made that 

Russian students do not perceive the business sector as a less corrupted sphere in comparison with 

public administration. That might be another question for further consideration.  

Finally, the percentage of students ready to change their job to a less paid one is very similar in both 

students groups being researched and demonstrates the level of distribution of their material and non-

material motivation.  
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INNOVATION DEVELOPMENT OF THE FURNITURE INDUSTRY IN BULGARIA 

Radostina Popova1

 

Abstract: This paper presents an analysis of the innovation performance of furniture enterprises in Bulgaria for two periods – 

before the economic crisis and after it. It contains general characteristics of the Furniture industry (structure of the 

enterprises, different type of production, export and import) and the results of the surveys of the innovation activity for two 3 

year periods. The results from the studies are of the periods: 2006-2008 (563 enterprises) and 2014-2016 (358 enterprises) 

and are based on officially used EU definitions and indicators (European Commission, OECD, Oslo Manual), which allows 

for comparability of results. The used indicators are: introduced product innovations, introduced process innovations, 

introduced organizational innovations, introduced marketing innovations, revenues and costs of innovation and financing of 

the innovation activities. 

The results of the comparative analyses of the innovation activity of the furniture enterprises in Bulgaria for the two periods 

under review showed an increase in: the innovation expenditures and revenues from innovative products, the process 

innovations -  additional  activities and the financing of innovation activities by the EU. It also showed a decrease in the 

number of furniture enterprises, product innovations, process innovations and organizational innovations. 

JEL Classification Numbers: 031, O32, L73, DOI: 10.12955/cbup.v7.1370 

Keywords: Innovations; R&D; Furniture; Revenues; Expenditures

 

Introduction 

The Forestry Industry in Bulgaria had a dynamic development and showed an increasing numbers of 

enterprises and employees up until 2008. After the financial crisis, this trend was interrupted till 2013 

when the sector started to bounce back. The industry has a tradition of furniture production, raw 

material availability and export potential. In addition, the strengthening of competition, including by 

Asian manufacturers, puts the production of furniture in Bulgaria in check and puts into focus its 

innovation activities and innovation development. 

The main goal of this article is to present an analysis of the innovation performance of the furniture 

enterprises in Bulgaria for two periods – before the economic crisis and after it.  

General characteristic of the Furniture industry in Bulgaria  

There are about 2000 furniture enterprises in Bulgaria consisting of micro, small, medium-sized and 

large enterprises. They produce EUR 965.2 million and generate 12.1% of European furniture. 

According to the statistical data, more than 99% of the companies from the Furniture Industry in 

Bulgaria are micro, small and medium sized enterprises – 80% of them are micro enterprises. The 

largest furniture enterprises in Bulgaria are: “Mebel Still“ – Targovishte (650 employee); “Sredna 

Gora“ – Stara Zagora (500 employees); “Paralell“ - Sevlievo (285 employees) (Еurostat, BCWFI, 

2018). 

Furniture enterprises, depending on the objects, produce furniture for public spaces (hotel furniture, 

office furniture, school furniture, etc.) and home furnishings (kitchens, bedrooms, dining rooms and 

living rooms) in the form of sofas, tables, chairs and furniture parts. This diversity suggests variability 

and flexibility of complete solutions and new products often require new technologies, techniques and 

working methods. 

The products manufactured in furniture enterprises are extremely diverse (styles and models, colors 

and sizes) and hence employ a variety of forms of organization of production, depending on the type 

of production - small businesses with a single type of production and tailor made work are individual 

form organization, while group form of organization has an increasing specialization of production 

operations, equipment and production volumes. It reflects design development, engineering and 

technology, and the training of staff.  

The main countries for export and import of the furniture enterprises in Bulgaria are: (BCWFI, 2018)  

 Export: Germany; Italy; France; Czech Republic; Great Britain; 

 Import: Germany; France; Italy; Poland; Spain. 

Methodology  

Basic definitions  

In the literature there are different definitions of innovation, which is associated with novelty. Novelty 

(lat. Novation - amendment, renewal) is something that has not existed until now - a new order, a 
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custom method invention phenomenon. Innovation as a result of investment activity is in fact a 

materialized result obtained on the capital invested in new technology, equipment, forms of 

organization of production and human resources administration and management, new methods of 

planning and analysis, new forms of reporting and more. (Gault, 2018) 

According to Oslo Manual (2005, 2018) an innovation is a new or improved product or process (or 

combination thereof) that differs significantly from the unit’s previous products or processes and that 

has been made available to potential users or brought into use by the unit. 

Officially accepted and used in the EU classification, business innovation is divided into 4 types of 

innovations that can be made in an enterprise. (Oslo Manual, 2005) 

Product innovations are the realization of a product or service that are new or significantly improved 

in terms of their capabilities, ease of use by the consumer, components and subsystems.  

Process innovations are related to the introduction of new or significantly improved, manufacturing 

processes, delivery methods and support activities (accounting, computer, etc.).  

Organizational innovations are new ways of organizing work and relationships with other companies 

and organizations that have not previously been used, and new business practices.  

Marketing innovations are implementing new marketing research, marketing database, marketing 

concepts and strategies that have not been used before and are significantly different from existing 

enterprise marketing tools.  

Indicators  

Unrepresentative studies and partial interpretations of the innovation in the Forestry industry in 

Bulgaria are made by international projects and programs (COST, INNOFORCE - EFI, 

INTRRREG,etc.), projects of the University of Forestry. 

Representative surveys on the issue in the forestry industry in Bulgaria were for the first time made in 

the period 2006-2012 (Popova, 2013). 

The European methodology of the European Commission for the relevant period was used. The survey 

of innovation activity of enterprises in the EU is done every three years, according to the 

methodological guidelines of the Oslo Management for Corporate Innovation Assessment. During the 

different periods of study, the focus of the questionnaire is different - eco-innovation, competitiveness, 

innovation in logistics. But the main indicators, which remain unchanged and allow comparability and 

comparability, and which are also used in this study are the following:  

Revenues and expenditures related to innovation  

The innovation activity is carried out in enterprises over a 3-year period. Specific innovation activities 

that make expenditures in this area are:  

 R & D carried out in the enterprise; 

 R & D provided by another enterprise; 

 Acquisition of equipment and software related to innovation; 

 Acquisition of external knowledge related to the development of product and process innovation; 

 Training related to innovation; 

 Marketing activities presenting the innovation; 

 Technical and preparatory procedures for the production of new or improved products and 

introduction of new or improved processes. 

Introduced product innovations 

Product innovations are the realization of a product or service that is new or significantly improved in 

terms of its capabilities, ease of use by the consumer, components and subsystems. This means 

changes in terms of its characteristics, purpose, use, software, components, materials, subsystems, 

technical specifications and other functional characteristics. 

Introduced process innovations 

Process innovations are related to the introduction of new or significantly improved, manufacturing 

processes, delivery methods and support activities (accounting, computer, etc.). This includes 

significant changes in techniques, equipment and / or software. They can be designed to reduce the 
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unit costs of production or delivery, improve quality, production or delivery of new or significantly 

improved products. 

Introduced organizational innovations 

Organizational innovations are new ways of organizing work and relationships with other companies 

and organizations that have not previously been used, and new business practices. They must be the 

result of decisions taken by the management of the company and should not be reported as 

organizational innovations or mergers and acquisitions of other companies, even if they were made for 

the first time. 

Introduced marketing innovations 

Marketing innovations are the implementation of new marketing research, marketing databases, 

marketing concepts and strategies that have not been used before, and are significantly different from 

existing enterprise marketing tools. The changes relate to the commercialization of the product - 

design and packaging, distribution, promotion, pricing and sales. 

The units in the comparative analysis are 563 small, medium and large furniture enterprises (2006-

2008) and 358 small, medium and large furniture enterprises (2014-2016) in Bulgaria. 

The common EU indicators (Eurostat questionnaire, NSI) are used, which allow comparability and for 

highlighting good practices in different types of innovation in the EU. They are not micro-enterprise 

observation units, which explains the small number of furniture enterprises reported in NSI. 

The purpose of the comparative analysis is to present the innovation activity of furniture enterprises 

for a period before the financial crisis and a period after its passage. 

Comparative analysis of the innovations of the Furniture enterprises for the periods of 2006-

2008 and 2014-2016  

The number of furniture enterprises in Bulgaria (without micro), their turnover and financial indicators 

related to innovations are presented in Table. 1. 

Table 1 shows that there is a decrease in the number (of 205) of small, medium and large furniture 

enterprises after the economic crisis. There is an increase in turnover, innovation costs and revenue 

from innovative products. Innovation costs increased by 54875 thousand BGN and the revenues from 

innovative products by BGN 30046 thousand. 

Table 1: Researched furniture enterprises in Bulgaria 
 

 

Periods  

Number of 

Enterprises 

Turnover 

Thousands 

BGN 

Innovation 

Expenditures 

Revenues of the 

innovation products 

    Thousands 

BGN 

 Thousands 

BGN 

2006-2008 563 875009 1.3% 11551 9.7% 84935 

2014-2016 358 929884 1.9% 17865 12.4% 114981 

Source: NSI and author’s own data 

The number of enterprises that introduced product innovations decreased that introduced product 

innovations in 2014-2016, for both new products and services. For the period 2006-2008, new 

products are introduced to the market, while for the period 2014-2016 there is a decrease is more than 

4%. 

Table 2: Furniture enterprises introduced product innovations, % 

 

Periods New or improved goods New or improved services 

2006-2008 19.2% 3.6% 

2014-2016 14.5 % 2.5% 

Source: NSI and author‘s own data 

The second largest introduced innovations after product innovations for the period 2006-2008 are 

process innovations in production. For the period 2014-2016, they are the leading types of innovation, 

while those process innovations in supply are decreasing.  
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Table 3: Furniture enterprises introduced process innovations, % 
 

 

Period 

New or improved 

production methods 

New or improved 

delivery methods 

New or improved 

additional activities 

2006-2008 18.3% 2.1% 3.4% 

2014-2016 15.6% 2% 6.1% 

Source: NSI and author’s own data 

The third major innovations for 2006-2008 are organizational innovations - new business practices for 

organizing the work. For the 2014-2016 period there was a decrease in all types of organizational 

innovation compared to the 2006-2008 period, which was seen as mainly decrees in the new 

organization methods related to the allocation of responsibilities and decision-making. 

Тable 4: Furniture enterprises introduced organizational innovations, % 
 

 

 

Period 

 

New business practices 

New methods of work 

organization related to 

the allocation of 

responsibilities and 

decision-making 

New methods of organizing 

relationships with other 

enterprises and public 

organizations 

2006-2008 10.3% 13.9% 5.5% 

2014-2016 7.5% 7.5% 3.6% 

Source: NSI and author’s own data 

Marketing innovations in regard to design and packaging also reported as decreased, but all other 

types of marketing innovations increased for the period 2014-2016 compared to 2006-2008. 

Тable  5: Furniture enterprises introduced marketing  innovations, % 
 

 

 

Period 

New or improved 

design and 

package 

 

New advertising 

methods or 

promotion 

techniques 

New methods of 

product 

placement 

New methods of 

pricing goods and 

services 

2006-2008 9.2% 4.6% 4.8% 4.4% 

2014-2016 8.4% 8.7% 6.1% 8.1% 

Source: NSI and author’s own data 

Relatively good is the breakdown by types of innovation activities for the period 2014-2016 compared 

to the period 2006-2008, especially in terms of R & D, where the increase is by 3.5%. An increase is 

also seen in the R & D indicator provided by another enterprise, innovation training, and innovation 

marketing activities. There is a decrease in performance of the introduction of machines, equipment 

and software related to innovation, acquisition of external knowledge and other innovative activities. 

Table  6: Furniture enterprises, with expenditures for innovations, % 
 

 

 

 

Period 

 

 

 

R&D 

R&D from 

other 

enterprises 

Acquisition 

of 

machines, 

equipment 

and 

software 

Acquisition 

of external 

knowledges 

 

Training to 

innovations 

Мarketing 

activities to 

present the 

innovations 

Other 

innovation 

activities 

2006-

2008 

1.5% 0.7% 22.7% 3.6% 7.1% 7.3% 7.5% 

2014-

2016 

5 % 1.4% 18.2% 3.1% 8.1% 7.5% 7.3% 

Source: NSI and author’s own data 

There is an increase in the financing of innovations from the EU by more than 11% for the period 

2014-2016, which can be explained by increased EU opportunities from different types of projects and 

programs that fund innovation. The lack of results on the indicator “institutions of local government 

and government institutions” show that they are the units of enterprises with activity (:c). 
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Table 7: Furniture enterprises, with financing of innovations from EU, % 
 

 

Period 

From local government 

institutions 

From government 

institutions 

 

From EU 

2006-2008 2.7% :c 0.5% 

2014-2016 :c 10.3% 12.3% 

Source: NSI and author’s own data 

Conclusions 

The results of the survey of the innovation activity of the furniture enterprises in the two different 

periods shows that for the 2006-2008 period the main innovations are the introduction of new products 

and for 2014-2016 the introduction of new processes and production methods.  

2006-2008 

1) Product innovations - new or improved products 

2) Process Innovations - new or improved  production methods 

3) Organizational Innovations - New Methods of Organization of Work Related to the Allocation 

of Responsibilities and Decision Making 

4) Organizational Innovations - New Business Practices for Workflow Organization 

5) Marketing Innovations - New Design and Packaging 

6) Organizational Innovations - New Methods of Organizing Relationships with Other 

Enterprises or Organizations 

7) Marketing innovations - new methods of product placement 

8) Marketing Innovations - New Advertising Methods and Promotion Techniques 

9) Marketing Innovations - New Pricing Methods 

10) Product innovations - new or improved services 

2014-2016 

1) Process Innovations - new or improved  production methods 

2) Product innovations - new or improved products 

3) Marketing Innovations - New Advertising Methods and Promotion Techniques 

4) Marketing Innovations - New Pricing Methods 

5) Marketing Innovations - New Design and Packaging 

6) Organizational Innovations - New Business Practices for Workflow Organization 

7) Marketing innovations - new methods of product placement 

8) Organizational Innovations - New Methods of Organizing Relationships with Other 

Enterprises or Organizations 

9) Product innovations - new or improved services 

10) Organizational innovations - new or improved delivery methods 

The comparative analysis of the innovation activity of the furniture enterprises in Bulgaria - before 

and after the period of the economic crisis, shows that the furniture enterprises do the same innovation 

activities - for both periods under review the leading innovation activity is the acquisition of 

machinery, equipment and software related to innovation, and the same lowest results - R & D 

provided by another enterprise. 

The innovative activities of the enterprises for the two periods are arranged in the following order: 

2006-2008 

 Acquisition of machinery, equipment and software related to innovation 

 Other innovative activities 

 Marketing activities for innovation performance 

 Training for innovations 

 Acquisition of other external knowledge 

 R & D 

 R & D provided by another enterprise 
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2014-2016 

 Acquisition of machinery, equipment and software related to innovation 

 Training for innovations 

 Marketing activities for innovation performance 

 Other innovative activities 

 R & D 

 Acquisition of other external knowledge 

 R & D provided by another enterprise 

The main conclusions of the comparative analyses of the innovation activity of the furniture 

enterprises in Bulgaria for the two periods under review shows the increasing and decreasing of 

different indicators. It is shows the increasing of: the innovation expenditures and revenues from 

innovative products; the process innovations - additional  activities; the financing of innovation 

activities by the EU. It is shows the decreasing of: the number of furniture enterprises; product 

innovations; process innovations related to production and delivery; organizational innovations. 

Acknowledgements 

This document was supported by the grant No BG05M2OP001-2.009-0034-C01 "Support for the 

Development of Scientific Capacity in the University of Forestry", financed by the Science and 

Education for Smart Growth Operational Program (2014-2020) and co-financed by the European 

Union through the European structural and investment funds. 

References  

Chobanova R., L. Kocarev, R. Popova, D. Georgieva, Z. Trayanov, D. Traychevska, R. Angelova (2018)   Forestry sector in 

Bulgaria and Macedonia, Economic Research Institute of the Bulgarian Academy of Sciencies, ISBN 978-954-931,  р. 30-47. 

Gault, F. (2018) “Defining and measuring innovation in all sectors of the economy”, Research Policy, Vol. 47/3, pp. 617-622. 

Industry, Trade and Services Report (2018) http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_intv_m&lang=en 

Innovation activity during the period 2014 - 2016 Paper (2018) 

http://www.nsi.bg/sites/default/files/files/pressreleases/NIRD_Innovation2016_en_FB3CA2F.pdf 

OECD (2005) "The Measurement of Scientific and Technological Activities: Guidelines for Collecting and Interpreting 

Innovation Data: Oslo Manual, Third Edition" prepared by the Working Party of National Experts on Scientific and 

Technology Indicators, OECD, Paris, para. 149. 

OECD/Eurostat (2018), Oslo Manual 2018: Guidelines for Collecting, Reporting and Using Data on Innovation, 4th Edition, 

The Measurement of Scientific, Technological and Innovation Activities, OECD 

Publishing, Paris/Eurostat, Luxembourg. 

OECD (2015a), “Making open science a reality”, OECD Science, Technology and Industry Policy Papers, No. 25, OECD 

Publishing, Paris, https://doi.org/10.1787/5jrs2f963zs1-en. 

OECD (2015b), Frascati Manual 2015: Guidelines for Collecting and Reporting Data on Research and Experimental 

Development, The Measurement of Scientific, Technological and Innovation Activities,OECD Publishing, Paris, 

http://oe.cd/frascati. 

Petrov, M., M. Slavova (2006) Innovation Policy and International Business, Economy IM, Sofia. 

Popova R. (2013) Innovation in Forest Industry, Intel Entrans, 173. 

Raymond A.G & Company Inc. (2009) Creating a Furniture Factory for The Future, Management and Technical Solutions 

for the Wood Products Industry, American Home Furnishings Alliance,U.S.A., 44. 

Report on the state of the EU woodworking sector for 2017/2018 (2018 ) https://timberchamber.com/exportportal_pages/446 

Taneva, N. (2006) Innovation Management, Sofia. 

World Furniture Review Report 2018/2019 (2018) https://timberchamber.com/exportportal_pages/453 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

262 

REDEFINING THE MANAGEMENT OF PERFORMANCE ORIENTATION 
IN THE ROMANIAN HIGHER EDUCATIONAL SYSTEM 

Andy Pușcă1, Ionel Sergiu Pîrju2

 

Abstract: Education is the best investment in the future of a nation. This article reviews the Romanian educational system and 

offers insights into the issues surrounding the performance orientation of the universities in the context of recent 

transformations after the ingression in the European Union. Our intention through this article is to present solutions for the 

improvement of performance orientation in the Romanian educational system.  We will analyze the situation of higher 

education in Romania as: regional performance of the universities, which is a direct result of national literacy rate, the enrolment 

rate of the youth, the governmental funds etc. The contemporary Romanian educational system is focused on the development 

of a performed management style in synergy with the European educational strategy. The article presents the issues related to 

the national higher education performance and its strategic role for enhancing the excellence of a sustainable economy. The 

prospects of the Romanian performance orientation are discussed from a synchronic point of view.  

JEL Classification Number: A20, DOI: 10.12955/cbup.v7.1371 

Keywords: Romanian, education, university, performance, management, reform 

 

Introduction 

Romania, as a former socialist nation, has experienced one of the hardest transitions from totalitarianism 

to the market economy, compared to other communist states such as: Poland, the Czech Republic or 

Hungary. Uncertainty, political chaos and economic decline have been present in the educational process 

because the political leadership manifested in many cases irresponsibility and indifference.  

The reforms inside the higher education system are competence-oriented changes and represent new 

ways in improving the performance in South Eastern Europe in a new context of political and economic 

transformation generated by the transition from communism to democracy. Changes and managerial 

reforms are being developed at a slower pace compared to the European Union (EU) vision. The 

marginalized position is attributed to the reduced importance for higher educational developments 

(Webster, 2011) which are providing limited opportunities for the shareholders in the context of slow 

reform initiatives in this state.   

The aspiration of the Romanian educational system is to share the same values as the rest of the South 

Eastern European countries regardless of EU membership. The reconstitution of the academic curricula, 

the new systems of accreditation for the universities, the proposal of new skills for a knowledge-based 

society are new international tools used for the improvement of the quality of education (Tatto & Mincu, 

2009).  

The purpose of this study is to explore the management of performance orientation in the Romanian 

educational system in order to better understand the factors which influence skill development in 

students. The Romanian educational system is seen in this article as attempting to construct a new 

national strategy based on the acceptance of European values which is continuously struggling to 

achieve better performance orientation. The identified issues include: the presentation of the Romanian 

educational situation, a general overview of the national universities and the analyses of performance 

orientation in the context of regional society.  

Under the aegis of the European Union, the aim of the Romanian educational system is to harness major 

cross-national priorities: intelligent development of the long live learning process as a base for regional 

competitiveness. There is a provocation for Romania to adopt in short term a competitive and innovative 

European policy, because the nation is “provoked” by international partners to promote the acceptance 

of performance orientation as a basis for increasing the role of equalitarian values.  In Romania there is 

a need for performance orientation related to the improvement of the educational system and the 

promotion of competitive management. The process of education can be studied by focusing on the 

performance strategy as a base for achieving excellency in the professional life of citizens. In order to 

understand some aspects of reduced performance orientation in the educational process we will analyze 

the principles, the present reality and the strategies for improving the contemporary situation.   
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The contemporary education system in Romania 

Acceptance into the European Union was for Romania the premise for the development of an egalitarian 

and performance orientated state. The emerging economy is constantly trying to create a new path of 

development in the global society, even the European institutions are having great difficulty in 

projecting democratic values and ethical forms of capitalism into an inhospitable terrain (Gallagher, 

2009).  

At present, the official policy of Romania is based on semi presidential doctrine (Crowther, 2010) and 

the unitary state, even it is consolidated, has a limited influence in controlling the success of the 

economy. The same situations are identified in the national educational management of higher education 

where the goal is to transfer Western concepts to regional context without deformation of the process.    

The share of females in Romanian population was in 1960-2016 on average of 50.99 %, greater than the 

world average of 49.74%. However, the population growth in the same time frame was on average of 

0.13%, smaller than the world average of 1.6%. The urban population of 54% is greater than the world 

average of 42%, and the international rank is among the 56% of the World (Romanian census, 2011) 

but is decreasing in the last years as a result of aggressive emigration of the work force. Romania is an 

equalitarian nation with a flexible position regarding the independence of women and their involvement 

in important aspects of political life. The literacy rate between 1992-2011 ranks between the first 17% 

in the World (Ioan, 2018). The presence of women in high levels of the educational hierarchy is not 

limited and they play important roles as professors and scholars both in private or public institutions.  

Primary school enrolment is situated on the first 92% in the World. The same index mentioned above 

presents the enrolment in secondary education among the first 57% in the World and for the tertiary is 

among the first 48% in the World. The intention is to contribute to the citizens welfare and education is 

seen as an attempt to moderate the uncertainty of life by assuming entrepreneurial risks in the future.   

The governmental implication in spending public money for education in the last 20 years is on average 

7%, which is smaller than the World average investments in this sector, of around 14%. For general 

expenditure per children Romania ranks among first 65 % in the World while for tertiary students its 

rank is among 70% in the World (Gender Equality Index, 2017).  

In regard to compulsory education in Romania, we can say that it is extended by 10 years under the 

premises of European strategy. In the communism era (1945-1989) the educational system was 

developed as an intention to build up a high-quality country capable to face the provocation of the west.  

The present strategy can be described as moderate in performance orientation especially in rural areas. 

There are some international performances as Romania placed 5th in the International Mathematical 

Olympiad with 316 medals, from 1959, after China, Russia Federation, United States and Hungary. 

Dating back from 1989 Romania ranks the 6th place at the International Olympiad in Informatics 

(Business Review, 2014). 

The new vision after the EU integration demands for the teachers a set of reforms based on the 

decentralization of education, diversification of the values (Pantic, 2012) and multiple other transitions 

capable of changing for the better the performance of the system. The sustainability of the educational 

system is based on the European Union developement strategy for 2020: 

1. Smart growth based on supporting knowledge and innovation. 

2. Sustainable growth: supporting a competitive economy and ecology.  

3. Inclusive economy, centered on social inclusion and territorial cooperation (Europa.eu, 2019).  

The teachers will have a central role in the solidification of these activities, and they will help in 

increasing the employment, 75% of the population aged between 20 and-64 years should have a job, and 

the reduction of early school leavings must be under 10%. For these objectives, 2.3% of the European 

GDP should be invested in research and developments projects and at least 40 % of the younger 

generation should have a tertiary degree.   

The allocation of 2% from the national GDP for research and development is very difficult in Romania 

because this sector is rudimental in most of the domains, except the IT industry. In 2010 the spending 

for research was 0.30% from the national budged, compared to Finland where the investments reached 

4% of their GDP (European Institute in Romania, 2019). Obtaining tertiary degrees for 40% of the young 

generation aged bellow 30 years demands a strong reformation of the educational system and real 
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investments in the professional training of teachers. The young generation of Romanian scholars is not 

satisfied with the performance of the national research system and wish that the strategy be planned 

more carefully in a more caring academic space.    

We believe that the Romanian institutional education can improve its concern for fairness and the 

optimization of personal and collective performance offers collectivistic solutions to the regional 

problems. A major transformation in terms of performance will put emphasis on practical solutions 

aiming to realize the manageable aspects of the European directive related to education.   

A synchronic overview of the higher educational system 

After the Romanian integration into European structures, education has become organized following the 

uniformity of the Bologna system. As in many parts of the world, education has its national specificity 

and is interconnected with political and economic management. Cross-cultural education, especially in 

universities, is seen as an incentive to reach various socio-cultural goals (Zaiț, 2002) and represents a 

pillar from the Eastern European multiculturality.  

Romanian society is based on feminine values with social and emotional implications (Hofstede & 

Hofstede, 2005), and cultural superiority it is not accepted, even the culture is learned from social 

groups. In schools and universities, we can find a real gender equality and the social role for managerial 

positions are not determined by gender constraints. The participation of women is very common in top 

management; the current Minister of Education is a woman, there is no gender segregation and 

differences in earnings and professional status are illegal. As a rule, in Romania we cannot find 

important fluctuations based on gender, religion or minority, but the cultural factors affect the 

entrepreneurial behavior (Gasse & Tremblay, 2011) and public pressure is accepted by the educational 

leaders. In this culture a university degree is seen as equally important for the career evolution of women 

and men alike.  

The educational curriculum is founded on European principles, the preservation of national identity is 

realized in the same way for Romanians and for the minorities who are living in Romania. The main 

problems are the political differences which are undesirable realities for achieving long-term 

performance. In the past, the educational system has been linked to assertive communist principles 

(Tonnies, 2017)   without greater liberty of choices and the mainstream tendency was to create university 

graduates according to the dominant soviet model.  

The Romanian higher educational system is part of the Central Eastern European cluster which has not 

been a top performer in the last three decades, even it is evolving under the European Union curricula. 

According to the Ranking Web of Central Eastern European Universities (2019) the high number of 

universities from the regional top 100 are in Poland (26), Russia (21) and the Czech Republic (14). In 

Romania there are 7 universities in this classification and in the rest of the countries the number is below 

5 from each state.  

The universities are relatively new and have been influenced by the Austrian and German model in 

Transylvania and by the French methodology in Wallachia and Moldavia, the historical provinces of 

Romania.  

The oldest University in Romania is Alexandru Ioan Cuza from Iasi, founded in 1860 by the state decree 

of the first modern national prince, Alexandru Ioan Cuza.  It was converted from a former educational 

institution, Academia Mihaileana, a landmark of national education, into a modern university which 

now is offering study programs in Romanian, English, French and German (UAIC, 2019).  

The international recognition of Romanian universities was systemized in the Table 1. 

Table 1: The ranking of the best regional Romanian Universities 
 

Name  Regional rank  World rank Presence rank Impact Excellence 

University Babes Bolyai 37 892 1063 1226 949 

University of Bucharest  43 1043 1857 1393 1126 

A.I. Cuza University  56 1236 1669 1419 1430 

West University 73 1527 3399 2919 1299 

Technical University Cluj Napoca 84 1664 2270 2768 1648 

G. Asachi Technical University 88 1688 2694 2729 1717 

Academy of Economic Studies 98 1801 1599 1154 2692 

Source: Authors after Ranking Web of Universities (2019) 
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The number of students decreased recently having reached almost 539, 000 persons in the 2017 -2018 

academic year. The highest percentage of the students are prefer careers in law and business (24%) and 

only 21% are prefer engineering related specializations (Romania Insider, 2018).  

The number of private schools and kinder gardens is increasing, but the number of private universities 

is dwindling.  This situation is a consequence of the of the fact that state universities are very well 

protected by the authorities– free of tuition. Another aspect is the economic uncertainty and the political 

lack of performance, which cause a large number of young persons to leave the county in searching for 

a better life abroad. The desideratum in Romanian universities is to achieve democracy, an equality in 

a society based on European principles and to stop political connections in the promotion of the 

educational leaders. 

Romania is a high context culture with national minorities and common educational projects which open 

the possibility for collective action, helping the development of an equalitarian society where the 

professional status can be achieved only by competent persons.  

Performance orientation in the educational management 

At present the Romanian educational system is perceived to be in crisis and attracts waves of criticism 

and challenges. After the Romanian revolution in 1989, education has been under many restrictions and 

reforms and every new Government was centered on political struggles (Papadimitriou& 

Phinnemore,2008) and not on managerial achievements capable to promote meritocracy and not the 

social stratification.   

In some institutions the educational society is still influenced by the traditional features of the totalitarian 

heritage of the 20-th century, and unfortunately the transitional period after the 1990s was not capable 

of creating the best educational standards.  

There are cases, especially in national universities with high influence in their geographic proximity, 

where the overwhelming amount of resources for research are under the control of small groups of 

political monopolistic coalitions. We can still find educational managers, mostly politically elected, who 

are motivated by a combination between state-run bureaucratic supervision and the lack of social 

responsibility, with no human values and beliefs. 

There is low performance orientation in the system because there is a reduced extend to which leaders 

and top members of organizations (in this case universities) are encourage and reward the group 

members for performance and excellence (House et al., 2004; Chhokar et al. 2008).  

Educational careers are not always a stimulus for the best professionals because the relatively low wages 

in Romania compared to other countries are below the expectations of top scholars. 

In the context of a knowledge-based society, Romania does not having a tradition in the management of 

lifelong learning like the Scandinavian states. In the Nordic cluster the prevalent Protestant work ethic 

have nourished lifelong learning and according to Sjovaag & Bergmann (2012) an equalitarian system 

is helping employees to become more performance oriented within a collective system.  

After the admission into EU, the institutional context of educational management has changed in some 

aspects, and private investors removed a small part of the crucial monopoly and ownership of the state 

in this sector. The new private educational centers (universities, high schools, vocational institutions 

etc.) are creating short-term performances and are better centered on the values of stakeholders. The 

Romanian state as a traditional shareholder still represent the main force, but the innovative ideas in 

achieving the performance are constantly evolving as an adaptive response to the European educational 

environment. The Romanian scholars are not spending as much time in national and international 

conferences and even the number of MBAs is growing, the costs are huge for the majority of interested 

people. 

Despite these new transformations, uncertainty avoidance is still present in the national mentality. 

According to Hofstede & Hofstede (2005) Romania has a high score of this dimension – 90 compared 

to Latin America and new African democracies. The collectives are avoiding uncertainty by relaying on 

social norms, arrangements and bureaucratic practices, as part of their strategy to alleviate possible 

unpleasant future events. In the contact with the public officials, individual people do not have equal 

status and the top functions in the higher educational system are mostly segregated in accordance to the 

directives of the dominant political parties. 
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Romanian students are eager to achieve progressiveness, a search for the new improvement of personal 

performance and are adapted to the European environment. We identify two major tendencies in the 

Romanian academic system where some authorial practices from the past are combined with the 

democratic principles of the EU:  

1. Even the educational management is excellent in theory, in many cases is unproper put in 

practice. 

2. The performance orientation is mainly based on European development programs such as 

Erasmus and through them the universities are supporting and encouraging formal and informal 

learning. 

 As a concrete recommendation, the best form in supporting the sustainable progress of a national 

educational system is the adequate management of performance in the lifelong learning process.  

The pillars of criticism are mostly based on extensive and in many cases inutile curricula, the 

bureaucracy and the lack of equality on the national employment market. In our opinion, to enhance 

performance orientation, there is a need for a decentralization of the educational system. As part of the 

EU, Romania is committed to support the Union in the global competition for being the best provider of 

education. The educational system in the European Union includes education, technology, research, 

finance and management. Romanian educational centers are a part in this long-term objective and our 

suggestion is to improve the best management in performance orientation supporting the quality of the 

persons and not their political connections.  

Important changes of the educational system after the collapse of communism has not transformed 

totally the institutions into modern welfare centers. The Romanian model is in these cases an ambiguous 

concept and is not based on a culture of consensus between higher institutions, government and social 

society. We identify some features in supporting the affirmation: 

1. The state has an interventionist policy in relation to universities and the cooperation among the 

actors of the concept is not a general norm of improving excellency. 

2. The negotiations are not always centralized and there is not a solidarity in offering the same 

funds for public or private universities. The last ones are forced to present excellent results due 

to the early stage of their existence.  

3. The educational labor unions are not highly competitive without having a decent rate of growth 

in sustaining progress.  

As concrete issues to solve the problems, Romania needs a shift in educational management brought 

forth by improving its performance according to EU policies. The influence of political leadership must 

be stopped, because it is causing Romania to lag behind the international standards of academic quality.  

The internationalization of higher education is helping in adapting the national market to different 

cultures and is sustaining long-term modernization. The present is demanding to leave behind many 

aspects of the traditional teaching methodology (an extended curriculum, outdated classes) and to 

promote the innovative training. As a solution, innovative training and the evolution to a knowledge 

intensive society will raise the country from a small performance toward a more average European level 

of success. Research is also one of the best solutions for the private and public universities to survive 

and the implementation of the principles of lifelong learning offer solutions to enhance training at 

tertiary school levels. Personal independence in research is desirable, and scholars must be encouraged 

in becoming independent persons in relations with the society following the institutional collective 

welfare. Independence could be associated with the conscious fulfillment of the institutional duties 

because their engagement is voluntary beyond the institutional arrangements and personal relationships.   

The performance must seek the success of the members under the aegis of the institutions. Our 

recommendation for universities is to offer constant feedback for the scholarly performance of the 

personnel and to honor the grades of the most dedicated students. Rewarding excellence provides a base 

for improving the managerial performance under the principles of competence and not following the 

political and social connections of the individuals.  

The Romanian educational system must prove its credibility in order to redefine the performance 

orientation of the educational national system following the European managerial curricula for higher 

education. There is a compulsory need for improving two items: 
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1. A system capable of offering for alumni full employment after the graduation. 

2. An educational system capable of providing equal social rights. 

For realizing these two goals, the cooperation between the government and the educational stakeholders 

must be based on the democratic use of power. Only democracy in education is suitable for the 

educational outcomes (Biesta, 2015) and is capable of providing explicit suggestions for the ethical and 

political dimensions of the process in Romania.  As main strategy for the improvement of the educational 

management we can infer that the inequality in the Romanian education system can be transcended only 

by modernization and the implementation of European funds. The principles of social rights, the 

educational perspective through time (Cole, 2018) are the best input for a real synergy between 

government, corporations and students.  The economic level of development in any modern education 

system is interconnected with educational modernization and long-term performance orientation. In the 

same way the cultural modernization, according to Antikainen (2006) is strongly associated with the 

decreasing of socio-economic inequalities in education. 

The future of the country becomes largely dependent on the interrelation between the major academic 

players and the corporations in order to manage the capital effectively.  

As final remark, in our opinion, future oriented behaviors as planning and constant investments in the 

future of education are not focused on long term success, rather short-term comfort is appreciated. Even 

though the country is not among the European leaders in terms of investments, the educational literacy 

of the population is high, and Romanian students are highly appreciated abroad. There is a need for an 

increased human orientation in education who will reward the best scholars and professors capable of 

playing a central role in sustaining the rights and interests of education. 

Conclusions 

In this study we presented general variables in the educational process of Romanian universities and 

some insights about the performance orientated process. Compared to EU-15, performance orientation 

in the Romanian educational system has been modest in many cases. The act of performance in 

management is stimulated by a combination of factors relating to the entrepreneurship European spirit 

with high skilled national educational managers. Constant political and economic transitions did not 

offering a graduall development of higher education strategies in Romania. In the context of an 

inefficient educational management, based mostly on political connections, the general performance of 

the educational system has been sanctioned by the migration of an important number of top students and 

scholars to universities abroad.   

We can infer that education is relatively independent but exists as a strong influence of political power 

in Romanian society. One of the solutions for the performance is reducing nepotism and cronyism and 

projecting the democratic values of education into the Eastern European terrain. This aspect can develop 

a national educational model with equal opportunities for everybody and the educational management 

will be free from the parties’ interest group.  South East Europe is having its differences in educational 

beliefs and attitudes outlined in this article article so as to better understand the performance orientation 

reality expected of the Romanian high educational system. A solid education based on the European 

strategy for development needs to be the only launching ramp for the welfare of the state and not the 

political influence or cronyism as it happens today. 

The development of competence-based education and innovative training are necessary for increasing 

performance in this respect. The full acceptance of Acquis Communautaire will determine the evolution 

of the educational engagement between Romania and the European Union. The elimination of corruption 

and clientelism, the development of a privileged partnership with international partners for attracting 

European funds will increase the Romanian performance inside the Union.  

The general tendency in the national media is supporting our assumption that the lack of professionalism 

from the political elite is vitiating the quality of educational efficiency. The delaying in implementing 

the reforms combined with bureaucracy and public corruption are obstacles to achieving long-term 

progress in education.  
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PROJECT MANAGEMENT IN THE CREATIVE INDUSTRIES 

Margarita Ruseva1

 

Abstract: Access to finance for the creative industries can be difficult, mainly due to the intangible nature of their assets and 

collateral, the limited scale of the market, the uncertainty of demand and the lack of expertise on the part of financial 

intermediaries, taking into account the specificities of the creative industry. Every organization should know the "life cycle of 

the project". It represents a sequence of phases (stages) in the development of the project from its beginning to its end. Splitting 

the phase design allows for better and more efficient implementation and management. 

The aim of this article is to analyze, through in-depth analysis, the difficulties associated with the development, implementation 

and management of projects by the creative industries. These gaps in the skills of art managers were found after a survey based 

on an in-depth interview in the city of Plovdiv, Bulgaria. This article reflects the results of the empirical study. The survey was 

conducted among 105 organizations and their managers working in the field of creative and recreational industries and 

identified gaps in project management, resource management, people, and risk assessment. Risk management is an element of 

the financial management of any organization, including art organizations. Good risk management is a guarantee for success 

and the achievement of the goals of art organizations. The environment in which the art develops is dynamic, provocative, and 

it requires an up-to-date risk assessment, which in turn is a requirement for knowing the stages, methods and mechanisms of 

risk reduction to dimensions that will give reasonable assurance to the organization's art management that the goals will be 

achieved. 

JEL Classification Numbers: M21, O22, Z11, DOI: 10.12955/cbup.v7.1372                                  

Keywords: creative industry, project, development, management  

 

Introduction 

In the current conditions of strong differentiation of the regions in terms of economic development, the 

main factors for growth are not labour and production activity, neither information nor knowledge, but 

creativity as the ability to create something new. Creative industries are one of the fastest growing 

sectors of the economy. Exploring the role of this industry for the development of the economy becomes 

particularly important after the global financial crisis, the implications of which necessitate a revision 

of the existing strategic guidelines of regional planning and the formation of new development models. 

An increasing number of studies confirm that creative industries contribute greatly to the export potential 

of countries and regions, and that their market share is growing faster than other sectors of the economy. 

The socio-cultural environment has a specific impact on the development of regional systems whose 

quality solves a number of socio-cultural problems: it increases the attractiveness of the region for 

cultural tourism, creates jobs, and encourages the development of the so-called regions at risk. In 

connection with the above, it is extremely important to develop a methodology and a general mechanism 

to ensure the development of a socio-cultural environment in the region, consistent with the 

contemporary realities of market relations and trends in the development of culture and society. It is 

important to understand that cultural resources, like any other resource, under certain conditions can 

bring "profit". In this regard, cultural resources need a certain environment that contributes to the 

development of creative forces and brings economic value (Falk and Dierking, 2008). With the 

development of these trends, governments from different countries as well as private and corporate 

investors are interested in the prospects of creating tools to assess the contribution of culture to the 

development of the economy. 

Over the last decades, the terms of "post-industrial society", "knowledge economy", "creative economy" 

and "creative industries" received special attention from the scientific community and practice. 

Researchers unanimously believe that the future of the modern economy is behind small and medium-

sized enterprises that produce innovative and environmentally friendly products and services. Since the 

1980s, culture has been seen as a resource for development processes and community self-identification, 

the importance of cultural resources in economic processes and in the development of territories has 

been noticed (Schemerhorn, 1986). Moreover, culture is becoming an instrument for achieving the 

socio-economic goals of countries and regions. There is a transformation of the commodity economy 

and an increase in the priority of the so-called creative economy (Hesmondhalgh, 2002). 

Cultural and creative industries also need people who have business skills (for example, in the field of 

management, trade skills, etc.). They must have knowledge and be able to use specific financing tools 
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(banks and financial institutions, sponsorships and donations, etc.), and to know the new technologies 

(Byrnes, 2008).  

The aim of the proposed study is to analyze thoroughly the management features of art organizations 

in the creative industry sector in the city of Plovdiv, while at the same time identifying the difficulties 

related to their financial management, control and realization of projects. 

The object of the study are art organizations, registered in the city of Plovdiv, and the subject of the 

present work is the management profile of the art organizations, which includes project management.   

The research thesis finds the basis in the opinion that managers of part of the art organizations do not 

have enough theoretical knowledge and experience to implement projects.  Managers experience 

difficulties in projects’ development and implementation (Dvir et al., 2003). This deprives them of the 

opportunity to apply for national and European programmes, to manage their organizations effectively 

and efficiently. By enhancing their management skills, managers will improve the performance of their 

products or accelerate the development of their business, and to the entrepreneurs working in the field 

it will provide a foundation for development. It is therefore necessary to upgrade the theoretical and 

practical skills of art organization managers, both in project management and in financial management 

and control. 

The research thesis presented here provides a basis for formulating the complementary research 

hypothesis: leaders in the cultural and creative industries need additional support related to project 

finance and financial management. 

The research focuses on the realization and the opportunities of the art organizations for project 

development and management. 

Data and methodology 

The creative potential of the regional socio-economic system is the ability of this system to develop 

creative industries based on generating ideas for enhancing the competitiveness of the regional economy. 

A favourable environment for the structuring of creative industries is the cultural, political and economic 

conditions created by the region, the availability of a number of authors of creative ideas, the demand 

for a creative product among the population, and areas of interaction. Creative industries contribute to 

the revival of regional economies and can become a source of growth for regional development by 

forming a special socio-cultural environment, maintaining the uniqueness of the region. They provide 

the demand for creative potential by creating new jobs, creating a favourable image and branding of the 

territory by creating an appropriate infrastructure (Barkalova and Kazashka, 2010). 

Creative industries combine business skills and cultural practices based on an intellectual component. 

From the point of view of the forms of business, the creative industries are mostly small enterprises, 

rarely medium-sized enterprises. At the same time, these are local industries that seek to gain access to 

world markets in the post-industrial economy - Kolev, V. (2017). The cultural and creative industries 

are a highly innovative component with significant potential for capital formation, opening new jobs 

through the creation and use of intellectual property. The development of the cultural and creative 

industries and the creation of partner networks in this field is an up-to-date and vital goal of 

contemporary social and cultural space. The search for opportunities to implement creative potential and 

the creation of innovative business models that contribute to cultural projects is one of the most 

important perspectives of regional development (Ivanova, 2017).  

The labour market requires employees with a new profile - managers who have good professional 

expertise in the field in which they work but who are also economically trained - have management 

skills, communication skills - effectively communicate with partners and employees, manage time, 

people and processes, know and use project funding as a tool to attract additional funds. 

A number of studies have shown that cultural industries are a dynamic sector that has a major impact on 

economic development in the general case of Europe and Bulgaria and in the narrow sense – of the city 

of Plovdiv. The effect of the activities developed by the cultural industries is a multifaceted key 

mechanism that includes:  

1) Economic effect, expressed in the provision of employment for the people, profits, encouragement of 

innovation, and introduction of new technologies.  

2) Social effect, the result of which is to promote creativity.  
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3) Cultural effect, expressed through the promotion of cultural diversity, the preservation of cultural and 

national identity, the satisfaction of people involved in cultural industries (Pick, 1986). 

The funding opportunities for these organizations are diverse - national and international, state and 

private, but the overall role is generally assigned to the state. Funding should be in line, on the one hand, 

with the legislation that corresponds to the European legislation and strictly individual, tailored to 

national cultural specificities and, on the other hand, with the state as a source of funding through a 

budget subsidy or a guarantee for European programs. 

The toolkit is developed on a concept, conceptual apparatus and indicators, compactly structured in an 

information map for an in-depth expert interview. Registration of empirical data was performed using 

an electronic platform (https://fisn.uni-plovdiv.bg/survey/index.php?sid=15228&lang=bg). 

The empirical study was conducted between March 07, 2017 - July 20, 2018, and includes observations, 

preparation and completion of a standardized questionnaire and conducting semi-standard interviews 

with representatives of the creative and recreational industries in Plovdiv. 

Of a total of 272 questionnaires sent in electronic form to the managers of the creative and recreational 

industries on the territory of the city of Plovdiv, a total of 120 completed questionnaires with 99% 

response rates were received. After validation, due to inaccurate and missed answers, 105 questionnaires 

were submitted to the analysis. 

The processing of the recorded data was done through a specialized software product for social research 

IBM SPSS, version 25.0 and MS Excel 2018. The analysis of the data uses an analytical approach based 

on the decomposition of the object of the study to its components through the analysis and generalization 

of the obtained characteristics and conclusions in the course of synthesis.  

Results and Discussion 

In order to evaluate the success of the projects of organizations working in the field of creative and 

recreational industries, a question has been formulated giving information about successfully 

implemented projects over the last five years. 

 Figure 1: Successfully implemented projects over the past five calendar years 

 

Source: Author 

53.8% of the art organizations indicated the answer "up to 5 projects", while 30.5% of them have won 

and successfully implemented more than 10 projects over the last five calendar years. Between 5 and 10 

projects were implemented by 7.6% of the creative industries in the city of Plovdiv for the indicated 

time period. From the results obtained, it is clear that 8.1% of the art organizations failed to implement 

any of the prepared and submitted project proposals (Figure 1). 

Access to funding of art organizations in these sectors may be difficult, mainly due to the intangible 

nature of their assets and collateral, the limited scale of the market, the uncertainty of demand and the 

lack of expertise on the part of financial intermediaries, in considering the specificities of the creative 

industries. 

Interest in the present study is also the possibility of funding the cultural organizations through project 

activity, using national and complementing through international financing instruments. At national 
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level, the main funding is that from the budget and through the Culture Fund, while the Creative Europe 

programme is the main European financial mechanism (Kazashka, 2017, Kolev, 2018). Creative Europe 

is the only direct programme for the creative and cultural sectors and it has strengthened its role in this 

respect - in continuity with previous programmes and especially with the tradition of exchange and 

dialogue in the community of artists and cultural institutions of the Member States.  

From the summarized results it is clear that the majority of the implemented projects are financed by 

other sources (with foreign funds). The relative share of these projects represents 39% of all 

implemented project proposals by the art organizations in the city of Plovdiv. The Ministry of Culture 

provided funding for 22.6% of the implemented projects, and 15.1% of the funds were provided by 

business organizations. Only 7.5% of the implemented projects are funded with funds from the European 

funds, which means that virtually art organizations do not use their potential sufficiently.   

Access to funding is the main obstacle to growth for many businesses in the sector. As mentioned, many 

entrepreneurs in the field of culture and creativity work as small or medium-sized enterprises. Among 

them, companies with one or two employees make up the vast majority of enterprises in the sector, 

including the new "entrepreneurial citizens" or "entrepreneurs in the field of culture" that no longer fit 

into the typical concept of full-time jobs and professions.  

For various reasons, the creative industries face particular problems in terms of achieving investment 

readiness: lack of information and understanding of appropriate sources of funding, difficulties in 

developing a business plan and its convincing presentation, or reliance on a wrong business model.  

In addition, for the most part, this type of business is typically based on a prototype or a specific project 

and depends to a large extent on the success of its leading products or services and the individual talent 

and the ability to take risks. 

The access of art organizations to financial support is limited, as many enterprises suffer from capital 

shortages and, when seeking financing, they face serious problems in obtaining a fair valuation of their 

intangible assets, such as copyrights. Unlike technology companies, the intangible assets of the creative 

industries have no recognized value in their balance sheets, and their investments in the development of 

new talents and creative ideas are not fully in line with what is normally implied in the concept of 

research and development. 

Investors and banks' awareness of the economic value and potential of art organizations needs to be 

improved. Investments should be encouraged through the use of guarantee schemes and other financial 

engineering mechanisms. 

In the context described, innovative financial instruments, such as venture capital and guarantees, as 

well as other risk-sharing instruments offered by market participants, can play an important role in 

facilitating access to finance for small and medium-sized enterprises. Such instruments are used in the 

context of market-oriented EU spending programs (e.g. the Competitiveness and Innovation Program). 

These tools have proven to be effective in helping small and medium-sized enterprises to gain access to 

finance but target a variety of businesses and do not necessarily refer to creative industries. 

At national and regional level new funding models are emerging for art organizations. Some of them 

facilitate access to loans by pooling expertise across sectors to assess businesses and their projects. 

Others create contacts between investors and businesses in need of venture capital for their growth. 

From the results obtained, it is seen that the creative industries sector needs investor support. This 

requires the creation of a package of investment proposals in certain areas as well as investments by 

regional and municipal authorities. 

To create such an investment program, more in-depth and more targeted research is needed in the field 

of creative industries, marketing and economics of culture. 

The majority of the projects implemented by the creative industries in the city of Plovdiv are projects in 

the field of performing arts (52.3%). It is particularly important to note that art organizations have 

successfully implemented projects that link culture, art and education (22.9% of all projects) during that 

period. 14.3% of the projects have a thematic focus on the field of modern visual arts. Successful project 

proposals in the field of cultural and historical heritage account for 8.6% of the approved and 

implemented projects in the city of Plovdiv. The smallest is the value of the relative share of projects 

related to cultural periodicals and scientific research (Figure 2). 
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Figure 2: Types of projects implemented by the creative industries in the city of Plovdiv 

 
Source: Author 

The interviewed experts agreed that the creative industries are interesting and significant in the process 

of building partnerships with other organizations. It is important to bear in mind that the nature of such 

relationships implies mutual benefits for the participants and the active participation of the parties in 

future joint initiatives. 

According to the obtained data summarized, 63.9% of the implemented art projects are worth up to 

25,000 euros, meaning that the majority of successful projects are small, thus the organizations in the 

creative industries cannot fully exploit their potential for work within the project activity. 30.5% of the 

art organizations in the city of Plovdiv have implemented projects worth "over 25,000 euros up to 50,000 

euros" and only 5,6% of the implemented projects are worth over 50,000 euros. 

The next question from the in-depth interview gives information about whether the art organizations 

have difficulties in project management. More than one third of managers said they were experiencing 

difficulties in project management (36.2%). The majority of respondents believe that they have no 

difficulties in managing the winning projects - 63.8%. Among the indicated difficulties is the 

management of time; cost management; human resources management, communications management, 

and risk management. Each art organization needs to know the "project lifecycle". The division of the 

project into phases allows for better and more effective implementation and management. Each phase 

of the project ends with the achievement of one or more results.  

Moving from one phase to another is related to the transfer of knowledge, technology or results. Each 

phase is based on the results achieved in the previous phases. In the initial phases, costs are usually low, 

the project team is smaller, and the risks are greater. Approaching the end of the project, spending 

increases, while uncertainty about the achievement of the goals set decreases. 

The next two questions in the information card aim to identify the difficulties in managing and 

implementing projects in the two important stages of its life cycle, namely: the "initiation" stage and the 

"planning" stage. 

The most common difficulties encountered by cultural organizations are at the stage of initiation. Among 

the main difficulties of the creative industries when initiating the project is the identification of the main 

goal and sub-goal. This possibility is indicated by 41.7% of the experts. For 33.3% of them, the 

determination and assessment of the organization's internal resources is a major difficulty in initiating 

the project. According to 25% of the experts who participated in the study, the main difficulties are 

related to the definition of the project activities (Figure 3). 

Some of the obstacles at the planning stage are: (1) determining the resources needed to implement the 

activities (33.7%); (2) determining quality management indicators (28.5%) and (3) drafting of the 

project budget (19.2%). Relatively fewer difficulties are encountered by managers when determining 

the time for implementation of the activities and the preparation of the plan (9.5%), as well as in 

determining and assessing the risks (9.1%) - Figure 3. 
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Figure 3: Difficulties encountered by the creative industries at the project's "initiation" stage 

 

Source: Author 

In order to overcome these difficulties, a careful and detailed analysis needs to be made, involving all 

the organizations that will implement the project. A logical framework is used in the planning process 

to ensure consistency between objectives, activities and results, and to carefully assess all risks in the 

project.  

Figure 4: Difficulties encountered by the creative industries at the planning stage of the project 

 
Source: Author 

The recommended sequence of planning the activities, defining the resources, setting the time, and 

budgeting is applied. Different approaches, proven by practice, are applied, the critical path is analysed 

when planning the time schedule, the project resources are optimized, the interests of the interested 

parties are being balanced, i.e. of the financing organization, the user of the result, and the participants 

in the project. 

One of the most effective project management tools applicable to the cultural sphere projects is the 

project structuring model (Fayol, 1949). Of the large number of applied project structuring models as 

most suitable for art organizations can be: (1) the tree of goals, decisions and activities; (2) the matrix 

of responsibilities; (3) the structure of expenditure and the structure of resources spent; and (4) a network 

model. Besides their optimal integration into the network model, the selected models are flexible, 

convenient, accessible and do not require additional training. Each of these project structuring methods 

can easily be adapted to management in the fields of culture and arts. The specificity of each model is 

almost identical to its advantages and can be formulated as follows: 
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1) The tree of goals, decisions, activities. These methods represent hierarchical structures formed 

by dividing the overall goal (decision, activity) into sub-goals (tasks, decisions, activities), 

which in turn become more detailed components (new sub-goals, sub-decisions, functions, 

etc.). 

2) The Matrix of Responsibility defines the roles, the level of responsibility, and the authority of 

each team member in the performance of the art project, thus balancing the activities of each 

of them. In this case, the number of levels of responsibility depends on the specifics of the 

project. 

3) The structure of expenditures and the structure of spent resources provide a rational ratio of 

different cost elements in their total amount, and determine the value of project activities at 

each level. 

4) The network model is the graphical presentation of the project. It explains the connection 

between the different activities and the sequence of their execution, which allows to optimize 

the time for project implementation. 

Figure 5: Advantages of art and creative industries for the success if each particular project 

 

Source: Author 

The presented project structuring methods are an integral part of the overall planning process. Their use 

significantly reduces the risk of each art project and contributes to improving its quality. 

For the majority of managers, the advantages of the art organizations for implementing a project lie in 

the potential of the team. This opportunity was indicated by 51.3% of the survey participants.  

According to 31.3% of the managers, the advantages of the organizations are explained by the 

favourable conditions and the increased demand for the art products. The location of the organization is 

mentioned as an opportunity by 14.7% of managers. In the process of implementation of the projects 

the contribution of natural resources and other resources is the smallest - (2.7%) - Figure 30. 

The summarized results regarding the implementation of the specific methodology for project 

development and management are extremely interesting. This is because the majority of art 

organizations have indicated that they do not use a specific methodology for project development and 

management but only act on the instructions of the competition (55.3%). However, 44.7% of the 

managers of the organizations have given an affirmative answer to this question. Some of them (21.9%) 

rely on colleagues from other art organizations and use this methodology, which is recommended by 

them. 22.8% of the creative industry organizations in the city of Plovdiv in the processes of project 

development and management implement a methodology that has been proposed by consultants.  

To the question, "Do you need to get acquainted with specific project management methodologies?" the 

managers of art organizations think it is very useful to enrich their theoretical knowledge and experience 

with others like them. They are of the opinion that it is necessary to constantly update and make available 

the methodologies of the individual organizations, as this will help to more effectively work in the 

project management process. They believe it is always useful to learn about the novelties and specifics 

of each funding institution. In this case, the nature of each project must be taken into account. Here, it 

is important to note that art organizations mostly need a methodology to develop projects linking art, 
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culture, education and European cultural cooperation. On the one hand, project managers in cultural 

organizations believe that they need a methodology when developing the financial framework of project 

proposals. On the other hand, managers say that, unfortunately, no project management methodology, 

especially in the field of visual arts, is not effective enough because it has to be tailored to the specific 

characteristics of these arts.  

On the basis of the opinions received from the experts as key aspects of the interaction between art 

organizations for the implementation of joint project proposals, the following can be outlined: 

 interdisciplinarity and expansion of the interaction formats, as it is necessary to respond to new 

consumer preferences;  

 pool resources, attract partners to perform specific tasks for which art organizations lack their 

own resources or competencies; 

 the need to expand and improve competencies in project management and, in this respect, the 

implementation of marketing and management education programs, the development of 

algorithms and mechanisms for the implementation of certain tasks and projects (fundraising, 

volunteer work and others.).  

The effectiveness of this interaction depends on various factors that can have both positive and negative 

influence in the process of interaction between art organizations. The two most important groups of 

factors can be structured in the following way: 

First: lack of understanding of the need for cooperation (mutual benefits, perspectives, mutual interest, 

motivation, etc.).  

Second: the need for skilled human resources that can focus their efforts on organizing partner programs 

and joint projects.  

Conclusion 

The main objective of the empirical research was implemented - the necessary analytical information 

was obtained, the particularities of the implementation of a specific methodology in the process of 

project management were clarified. The historical and cultural heritage as well as the developed 

educational and research area are among the factors influencing the development of the creative 

industries. The monuments of culture, museums and historical sites form the identity of the region, its 

brand, the attractiveness for cultural tourism. As a sector dominated by small businesses, creative 

industries need both physical and virtual spaces for networking, including the education community and 

other sectors of the economy. Regulating strategic priorities for the development of a regional socio-

economic system is an important task of regional policy, where creative potential plays the role of a 

reserve for economic development and is an important factor for enhancing the competitiveness of the 

economy. The high level of creative potential of the region will contribute to the development of the 

regional socio-economic system. The development of investment programs also requires the 

identification and support of the priority areas, which in the future can be competitive not only in 

Bulgaria, but also in the global markets.  

Special attention should be paid to the development of human capital. First of all, it is the introduction 

of educational programs in the field of creative entrepreneurship. The main focus of the new programs 

should be their relation to the labour market and those projects that are or will be implemented in the 

creative industries. Having in mind the interdisciplinary nature of the study, and all the circumstances 

surrounding its preparation, it can be asserted that the expert data obtained in the near future will be the 

subject of a wider and more detailed study by experts and researchers.  
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INFLUENCE OF A TURBULENT ENVIRONMENT ON THE MANAGING OF A 
MINING ENTERPRISE 

Aurelia Rybak1 

 

Abstract:  

Motivation: It should be taken into consideration that classical planning methods that worked well at the end of the 20th 

century are often not effective in a turbulent environment. The article presents planning methods that can be applied in such 

conditions. 

Problem statement: The article presents methods of planning of the future in a variable environment. There are constant 

changes in the macro-environment of mining enterprises in Poland. Therefore, it is extremely difficult to create an 

appropriate plan for the company's core business i.e. extracting hard coal deposits. 

Approach and results: The scenario-based planning and SARIMA mathematical model and the forecasts for the demand for 

hard coal based on them have been presented. The scenarios are used to verify the potential company strategy. 

Conclusions: It should be noted that the strategy must be created in several variants which finally will enable the company to 

choose the one that will let it gain a competitive advantage. Only then will the mining company be able to stay ahead of its 

competitors. In order to allow decision-makers in companies to make the right decisions, appropriate methods and tools for 

managing the company should be used. 

JEL Classification Numbers: E27, E23, DOI: 10.12955/cbup.v7.1373 

Keywords: turbulent environment, production planning, SARIMA Model

 

Introduction 

Mining enterprises in Poland operate in a variable environment. It is a natural phenomenon which is 

becoming visible among the extraction and other types of enterprises worldwide. This refers to the 

growing number of industries and service providers. What is more, this phenomenon has grown in 

recent years. Changes appear with increasing frequency. This is mainly caused by so-called 

megatrends. Megatrends mean long-term and of global ranging phenomena covering many different 

business sectors or different segments of consumers. The base of these phenomena are profound 

social, demographic, technological and other similar changes (Naisbitt, 1997). These are global forces 

– influencing the whole population, changing societies, culture and the economy. In 2015 Ernst and 

Young (EY) published a report on megatrends (Megatrends 2015, 2019) where there were outlined the 

six most important trends which are most likely going to determine the fate of the world in the near 

future. These are: digitization, globalization, changes in demand for mineral resources, development of 

entrepreneurship, urbanization and health care. All these factors affect the energy commodity market 

influencing the economic situation of mining enterprises. On the one hand, the increase in primary 

energy stimulates the demand for coal, on the other, however, the need to reduce greenhouse gas 

emissions and health concerns lead to the search for alternative energy sources, such as renewable 

ones. Globalization, in turn, increases the competitiveness level. In the case of Polish coal companies, 

the major problem is the increasing import of hard coal from the Russian Federation. For the first time 

Poland turned from a coal exporter into a coal importer.  

The need to use new planning methods is somehow forced by changes in the environment. Actions 

aimed at avoiding the consequences of negative changes and taking advantage of the benefits of 

positive changes must be very fast, which is why a traditional approach to business management is 

impossible here. The enterprise must be flexible, and one of the expressions of this flexibility is the so-

called emerging strategy enabling the use of emerging opportunities. The so-called optimal strategy is 

no longer sought - only the optimal scope for shaping the strategy. Planning therefore takes the form 

of a continuous process of responding to environmental changes and customer requirements. At this 

point, scenario planning should be mentioned. 

Data and methodology 

The purpose of this article is to present an effective planning method in a turbulent environment. A 

turbulent environment is meant to be a complex, uncertain and unstable environment (Krupski, 2005). 

Due to the fact that it is a relatively new phenomenon which has become more significant in recent 
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years, there should be appropriate planning methods applied to it. Methods that were used, for 

example, in the 1980s are no longer appropriate, because they do not let the company to introduce 

simultaneous changes adjusting to the varying environment. The turbulent environment means that the 

enterprise does not have sufficient information about the macro-environment. The volume of hard coal 

extraction in Poland is systematically decreasing. Its reason in mainly the lack of investments over the 

last dozen years or so. Another reason was an economic crisis and the high costs of hard coal 

production combined with a simultaneous falling commodity prices. Therefore, it is necessary to apply 

such management methods that will enable using chances in the company's environment and limiting 

the risks that may affect it. An additional problem for hard coal mining is the seasonality of coal 

demand and production. One should look for such applications of the produced goods which, during 

the period of falling demand for the product, will allow producing of so-called complementary goods.  

The prerequisite for the survival of an enterprise in a changing environment is therefore its ability to 

respond flexibly to emerging changes. It is also necessary to choose a planning horizon that allows the 

enterprise to create accurate and reliable plans. The methods that can be applied in such difficult 

conditions are:  

 planning by analogy (with the highest degree of uncertainty) 

 forecasting in a number of possible scenarios and this method is presented in the article. 

Scenarios enable the elimination of a major deficiency in strategic management which is the necessity 

to formulate rigid strategies and schemes in order to achieve company goals. Thanks to this the 

company will be able to follow the requirements of coal customers. Scenario-based planning is based 

on creating a number of alternative versions of the future environment of a coal company. It is a 

method of creating many different, possible future events and determining their probability in order to 

reduce uncertainty related to the planned project (Ziarkowski, 2004). Scenario-based planning can also 

be conducted without determining the probability of an event. It is a variant used in a very turbulent 

environment, when determining the probability is no longer possible. It is recommended that there 

should be created at least four scenarios, so that the attention of the decision-making person 

responsible for the future of the enterprise does not focus on the central scenario. Scenarios for which 

there is a possibility to estimate their probability are created in the following variants: the most likely, 

surprise, optimistic and pessimistic. During the creation of these scenarios one can use the help of 

experts, but it is also advisable to apply mathematical models when possible. It supplements the 

heuristic method with numerical methods. One of these methods is trend extrapolation (Borodako, 

2009). If the environmental factors which are going to be analysed are quantitative, not qualitative, it 

is possible to use forecasting. Definitely, traditional forecasting is only possible in cases of enterprises 

operating in a stable environment. On the other hand, extrapolation means predicting the value of a 

variable or function out of the scope for which past observations are recorded by adjusting a function 

to the available data and then calculating its value at the sought point  (Hajdas & Szabela-Pasierbińska, 

2016).  

Figure 1: Sale volume of hard coal and a forecast for 2019, monthly data 

 

Source: Author 
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Resource planning is also an important problem when operating in a turbulent environment. Again, the 

forecasts presented here are helpful. Knowledge about the volume of future demand enables proper 

planning of the level of production means necessary in a given month, also when using the JIT 

method.  

Hard coal production planning  

In order to create respective and accurate hard coal production plans one should have not only a 

reliable forecast burdened with the smallest prediction error, but a forecast that may be the basis for 

creating scenarios of future demand for hard coal. 

The author created forecasts for mining ranging for a period of 13 years. Therefore, he used many 

models, such as for example ARIMA models, exponential smoothing, harmonic analysis, logistic 

models, sigmoidal models, X-12 ARIMA and many others (Rybak & Manowska 2018, Rybak & 

Manowska 2019, Rybak & Manowska 2019). The article proposes a model that is ideal for hard coal 

sales forecasting. The SARIMA models created in the past were characterized by a very small ex post 

error, and the forecasts proved to be very accurate and consistent with the actual level of sales in 

subsequent years. The components of the model can be determined as follows: 

SARIMA (p, d, q) (P, D, Q) 

It includes the ARIMA model, a seasonal component, where P is the seasonal AR lag, D - Seasonal 

difference order, Q - MA seasonal delay (Brockwell & Davis 2002). 

Figure 1 presents the use of the SARIMA model in order to extrapolate time series of sales volumes of 

hard coal. The SARIMA (0 1 1) (0 1 1) model was used, which is a model taking into account the 

seasonality of the series. It was created on the basis of monthly actual data of coal sale between 

Oct.2007 and Nov. 2018. The forecast was created for 12 months. In order to select the model with the 

highest reliability, the following information criteria were used: Bayesian information criterion of 

Schwarz, AIC (Akaike information criterion) and Hannan Quinn criterion (Piłatowska M. , 2010). The 

criteria values are: 

 Hannan Quinn – 3801, 

 AIC – 3798, 

 BIC- 3806. 

In order to determine the forecast error, the mean absolute percentage error (MAPE) was used, among 

others (Gruszczyński & Podgórska, 2007; Witkowska, 2006): 

𝑀𝐴𝑃𝐸 =
1

𝑚
∑ |

𝑦𝑡−𝑦𝑡
𝑃

𝑦𝑡
| ∙ 100𝑡∈𝐼𝑒𝑝       (1) 

where: 

𝑦𝑡 - is the forecast value,  

𝑦𝑡
𝑃- forecasts expired during the empirical verification of forecasts, 

𝑚  - number of periods. 

The error is 5.4%. The forecast is therefore very accurate. The lack of autocorrelation of the time 

series residues was confirmed by the Ljung-Box Q test. The multivariate normality of the distribution 

was respectively confirmed by the Doornik-Hansen test. The presented forecast can be used to create 

scenarios of the environment of the enterprise. The confidence interval of the forecast determines the 

range in which with 95% probability the predicted value is. This range represents a pessimistic 

scenario when sales volume is lower than forecasted and optimistic when it is larger than forecasted. 

The forecast itself is the scenario which is the most likely. Owing to this, we do not have only a point 

forecast. This way a range is obtained in which the amount of coal demand is dynamic.  

A very important component of the time series of sales of hard coal is the seasonal factor. It shapes the 

demand for this raw material. Seasonality indicators can significantly facilitate the production 

planning process which becomes adapted to the requirements of coal recipients. The indicators are 

presented in Figure 2. Due to the fact that the analysed series is a multiplicative one, the indicators 

show how much the sales volume is higher or lower than the level of sales that would be achieved 

when the time series would not be affected by fluctuations. Thanks to this knowledge the company can 

plan in advance such level of production factors as will be necessary in a given month. This is 

particularly important because the analysed time series is characterized by a downward trend, which 
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additionally makes it difficult to predict the future fuel demand. According to the information included 

in the historical data, in the most probable scenario, one should expect further declines in the demand 

for coal. 

Figure 2: Seasonality ratio of the sales volume of hard coal in 2017 

 
Source: Author 

Conclusion 

Mining enterprises in Poland operate in an extremely difficult environment. In such complicated 

conditions, the clients are the ones who mainly decide about their survival. It is therefore necessary to 

manage the production properly which will meet the needs of customers at a given moment and place 

in a manner coherent with their expectations. An enterprise must demonstrate an appropriate level of 

flexibility in its objectives, strategy, structure and resources. Only then will it be able to stay ahead of 

its competitors. In order to allow decision-makers in coal companies to make the right decisions, 

appropriate methods and tools for managing the company should be used. Such tools enable obtaining 

information necessary in the decision making process in each time horizon. This involves scenario 

planning in the first place. In the article, the author presented one of the methods of foresight, a 

method based on the so-called active prediction of the future. As scenario methods are rarely used in 

Poland, and relying only on expert opinions raises controversy in our country, using mathematical 

models has been suggested which as a result can effectively complement and authenticate the 

scenarios created.  The article presents the SARIMA time series analysis model. It is an extension of 

the classic model of autoregressive integrated moving average (ARIMA). In other words, it is an 

ARIMA model which takes into account the component of seasonality. Models (S)ARIMA are 

amongst the most often used and the most effective methods of forecasting time series. The presented 

model has been built on the basis historical data on hard coal demand. It made it possible to determine 

the forecast of demand in a 12-month time horizon. The applied model takes into account seasonal 

fluctuations which have a significant impact on the level of demand for coal in a given month. Proper 

decomposition of the series guarantees making a minor forecast error. In the case of the presented 

model the error is below 6%, which guarantees that the forecasts produced will have a high probability 

of implementation. Additionally, the forecast has been extended by the so-called confidence interval 

which can be the basis for building the scenarios of the environment in optimistic, pessimistic and 

most likely variants. Knowing future needs we can plan the required level of production factors in 

advance. The scenarios are used to test potential company strategies in the conditions they represent. 

The strategy adapted to the environment allows for the elimination of unnecessary costs, the optimal 

use of machinery and equipment, and production capacity. 
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Summarizing: 

 A changing environment requires special business management methods. 

 Planning in turbulent environments is an extremely complicated but a necessary task. 

 One of the best methods of such planning is scenario planning. 

 It is usually based on heuristic methods, which often arouse a lot of controversy. 

 Reliable mathematical models for scenario planning can be used. 

 The article presents the SARIMA model, which is one of the most reliable models when 

planning the volume of sales and production in hard coal mining in Poland. 

 The forecast together with the confidence interval is the optimal scope for shaping the 

company's production strategy, which allows increasing the level of flexibility so desired 

in the conditions of a turbulent environment. 
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Abstract:  It is necessary to understand the housing market situation for selecting strategic measures that are able to ensure 

the balanced state of market supply and demand. This task is very relevant in the field of housing stock development and 

reconstruction in Russia. The up-to-date aspect of this issue has been investigated in this paper, and it is marked by the 

particular characteristics of intercommunication of the processes of supply generation for the purpose of satisfaction of 

demands for reconstruction and building activities projects in the housing sector and investment supply introduced into the 

investment market. This paper directs attention to the necessity of expanding the forms of housing needs satisfaction in order 

to increase housing affordability. This research is of practical importance and is intended to improve the performance of the 

modern housing reproduction market in Russia owing to the further development of the market mechanisms and tools, which 

ensure the reliability of housing development and housing stock reconstruction investments in line with people's investment 

and consumer demands. 

JEL Classification Numbers: R31, M21, DOI: 10.12955/cbup.v7.1375 

Keywords: reconstruction, housing construction, investment proposal, social housing policy. 

 

Introduction 

Integration of reconstruction and building activities into a single investment and building city complex 

generates a peculiar approach to the identification of market supply characterized by a symbiosis of 

the following aspects: supply evolution in order to satisfy consumer demand for real property objects 

and the formation of the investment supply for investment market positioning. 

Disposing of the entire recreated building by means of its sale to a single owner (a person or a 

company) is wide-spread in international practices (Ball, 2003; Epple et al., 2010). A building owner 

either uses it for personal needs or makes arrangements for renting certain dwelling units. It should be 

kept in mind that satisfaction of housing needs of the most countries' common population is realized at 

the expense of housing rent (Early, 2000; Hankinson, 2018; Maleeva, 2013; Bulgakova & Selyutina, 

2018). In this context, such a method of disposing of the reconstructed housing stock appears to be 

quite natural. 

In Russia, housing rent as a phenomenon is just actually in progress. The primary way to satisfy 

Russian people's housing needs was and remains the usage of a separate apartment in a tenement 

house. Furthermore, apartments implemented among the end-users are the most common form of 

supply brought to the housing market (Bulgakova, 2014). 

The process of formation of this market supply form in reconstruction and building area encounters a 

series of restrictions. The first one comes from the structural engineering and architectural planning 

features of the housing buildings subject to refurbishment and reconstruction. Such buildings include a 

definitive grid of bearing walls that precludes designers from using all planning concepts in what they 

deem to be rational.  

For another thing, a structure of buildings under reconstruction itself (especially, a host of yard 

outhouses) imposes a set of constraints necessitating observation of sanitary regulations, rules of 

internal transportation and pedestrian routes, amenities, etc.  These conditions make an impact on the 

characteristics of apartments located in residential houses under refurbishment. Generally, they 

contain more multi-room apartments (this is dictated by the technical and economic expediency of 

using the gross building area), fewer apartments consisting of two or three rooms, and almost no one-

roomed apartments. 

These characteristics determine the possible directions of implementation of such apartments. They 

may be intended for consumption by individuals with a high level of needs and high solvency. In 

reconstructed housing stock, not only a price of apartments being brought to the market is high, which 
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results from the large volume of their total area, but also the price of one square meter. It is formed 

under the influence of many factors and, predominantly, the factor of an object's location in the urban 

environment (Bulgakova & Selyutina, 2018). In this regard, reconstructed housing buildings have 

clear benefits, as they are usually located in the finest districts and in the economically most valuable 

areas. 

The purpose of this study is to substantiate the author's approach to the formation of a market supply 

in the field of construction and reconstruction of the housing stock, the main feature of which is an 

interconnected consideration of two aspects: the formation of supply to meet the demand for objects of 

reconstruction and construction activity in the housing sector and the investment offer that is output on 

the investment market. 

Literature review 

The current state of the housing market can be characterized by several key parameters: supply in the 

housing market; solvent demand; existing mechanisms for the purchase (sale) of housing; factors 

affecting the formation of market prices; the duration of the investment cycle; legal support. 

In Russian and foreign literature there are a large number of works devoted to the study of the housing 

market, while the range of issues and problems under consideration is very wide. Conventionally, they 

can be divided into three groups. The first group of studies is those that are devoted to analyzing the 

housing market in general and studying the dynamics of key indicators. Most of the work is devoted to 

the construction of price indices, which are the main indicators of the dynamics of the housing market 

(Bourassa et al., 2013; Sidorovykh, 2015; Sinai, 2010; Wu et al., 2014). The construction of price 

indices has a number of practical uses, such as forecasting the level of prices in the residential real 

estate market, assessing changes in the probability of mortgage defaults, measuring the level of 

housing affordability, etc. 

The second group of works is aimed at studying demand. Using the model of adaptive expectations 

allows you to study the behavior of buyers, namely, their perception of the current market situation 

and expectations regarding future price movements, which influences the decision to purchase 

residential real estate. Ultimately, consumer behavior partly determines the average price level in the 

market, the level of demand, and the general state of the market (Hui & Wang, 2014). In addition, one 

of the most common trends in the study of demand in the real estate market is the determination of the 

optimal time for real estate purchase (Arbel et al., 2009). The study of this problem not only gives an 

idea of the behavior of buyers, but also has an important practical application. However, the main 

problem remains the implementation of a more accurate assessment of demand. A number of 

interesting studies are devoted to this problem (Khachatryan, 1998; Konstantinovsky, 2000), in which 

the issues of forecasting housing demand are modeled. 

Finally, the third group of studies is based on the study of the supply side. Three main topics can be 

distinguished here: determining the relationship between asking price, selling price and the duration of 

the sale of an apartment (Anglin et al., 2003; Ball et al., 2010; Phang et al., 2010); identifying the 

effect of vendor characteristics on prices and sales duration (Glaeser & Gyourko, 2018; Knight, 2002; 

Gyourko & Saiz, 2006; Murphy, 2018); and the selection of the best option for housing supply in the 

market (Arnold, 1999; Kornilova, 2000; Yishen, 2018; Pyankova, 1997). 

The reconstruction and construction market is an integral part of the single residential real estate 

market. It aggregates many completed and prepared for operation objects. At the same time, in the 

investment and construction complex there is an expanded aggregate of residential buildings that need 

to be reconstructed. Such objects are represented on the market as potential investment proposals. 

There are many studies devoted to the study of demand in the market of reconstructive construction 

products (Pasechnyuk, 2014; Buzyrev, 2013; Maleeva, 2013; Vasileva, 2003), while the supply side is 

studied to a much lesser extent. 

The main conclusion on the analysis and development of market relations in the field of residential 

real estate is that some progress has been made in the formation and development of the housing 

market. At the same time, the analysis made it possible to identify the characteristic features of the 

housing market sectors, the possibilities of their expansion and forecasting, as well as the creation of 

the market environment necessary to meet the housing needs of the population. 

https://elibrary.ru/author_items.asp?authorid=533629
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Materials and Methods  

In conducting the study, a set of complementary methods was used: information retrieval, comparative 

method, analysis and systematization of scientific publications on the problem under study, etc. As 

sources of information for this study, we used the works of Russian and foreign economic scientists on 

important aspects of the problems of managing the construction and reconstruction business in the 

housing sector. 

The reconstructive housing market, in our opinion, should be considered as a special market space in 

which natural or legal persons who want to acquire reconstructed or capitally repaired residential 

objects act as demand carriers, and as a proposal - residential buildings, their sections and apartments 

that have been overhauled or reconstructed and prepared for implementation. 

The possibility of the arrangement of mainly multi-room apartments in reconstructed housing stock 

should be taken into account when building city-planning models. For example, it is well-known that 

in a number of major cities (Moscow, St. Petersburg), where an old stock share is the largest, for years 

and years there was a sustained deficit for one- and two-room apartments. At the same time, a number 

of apartments consisting of four and more rooms typically exceeded the socially desired level. 

Under modern conditions, requirements for a residential structure of accommodation introduced to the 

market have changed significantly (Maleeva & Selyutina, 2018). These changes are determined by 

several processes: 

 differentiation of consumers by solvency level; 

 the development of consumers' preferences (especially among consumers with high and 

middle levels of income); 

 contraction of social housing construction volume; 

 the appearance in the recent years of a diverse market supply owing to new construction. 

It seems to be impossible to categorically assess the aggregate exposure of these processes. Consistent 

assessments of the nature and structure of consumer preferences can be obtained only in the course of 

large-scale marketing research. 

The second restriction as pertaining to reconstruction and building activities development deal with 

the possibility of a sale of accommodation after the necessary major repairs, modernization and 

reconstruction works have been completed. When a building is placed under total renovation, its 

residents shall move. This can be temporary, through the use of temporary public housing more 

permanent. In the case of temporary relocation, tenants of reconstructed houses are entitled to settle in 

apartments previously occupied by them after the whole range of works is completed. In the case of 

permanent relocation of tenants, they receive the equivalent housing in other buildings (districts) of 

the city. There are certain organizational and administrative mechanisms governing resettlement of the 

tenants of buildings under renovation (Buzyrev, 2013). In such event, only a part of apartments is 

overhauled and reconstructed houses are brought to the market as an independent supply. This sets 

limits on the possibility of building adequate market relations in reconstruction and building area. 

Premises in residential buildings, which are advisable to be used for non-residential needs – the 

premises located on the entry levels of buildings, attic rooms etc., also act as a supply. They represent 

pieces of commercial real estate, which are traded in the relevant market. When forming pieces of 

commercial real estate as a part of residential objects, the following recommendations should be 

adhered to: 

 arrange for autonomous access to the dwelling and non-dwelling units; 

 create a background for coordinated infrastructure provision of such pieces; 

 ensure compliance with the segment structure of consumers of dwelling and non-dwelling 

objects. 

Results and Discussion  

Reconstruction and building products, as a real estate, are formed as a result of the fulfillment of a 

long-term manufacturing cycle (several months, a year, several years), which is associated in the 

market conditions with increased financial risks (Egorova, 2009). 

The attractiveness of specific investment proposals cannot be evaluated by just one, even a highly 

qualified specialist. It requires the involvement of a team of specialists who are masters of consulting 
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group technologies tools and adequate organizational support. In the developed market economies, 

there is a chain of specialized consulting firms evaluating investment projects, including but not 

limited to in the field of residential stock construction and reconstruction (Cohen, 2001). Among the 

specialists of such firms are specialists in the field of technique and technology of reconstruction and 

building activity, economy and finance, design and urban planning. The coexistence of different 

competencies makes it possible to give sufficiently reasonable investment estimates. 

Immediately after a conceptual investment proposal is developed, it is necessary to proceed with the 

creation of a database of potential investors who may be interested in one and another supply. 

Simultaneously, pre-design studies are carried out, which represent an initial stage in the formation of 

integral characteristics – residential building or complex reconstruction project. Potential investors' 

database development requires the use of tools of monitoring, which provides for arranging continuous 

monitoring and analysis of the situation by means of the fixed indicators. The most expedient is the 

creation of a complex system of economic monitoring used by the management entity of the 

reconstruction and building area. Such economic monitoring reflects a set of indicators characterizing 

the state and prospects of development of the market environment, and information about potential 

investors is presented in it not separately but in the relationship with other critical information. 

Prospective investors, as well as the intended users of reconstructed facilities, receive investment and 

sales quotes generated on the basis of pre-design developments. This involves not only a formal 

sending of the offers, but dealing with the most promising contingent of investors (and possible users), 

aimed not only at taking into account investors' wishes but also to provide evidence of reconstruction 

project effectiveness. Upon completion of this phase and obtaining satisfactory results, investment 

development should continue. Investors often advance counter-claims that need to be assessed and, 

following such an assessment, accepted or rejected using the reasoned arguments. In such way 

requirements and interests of the various parties involved in reconstruction and building process, with 

reference to which the design task is formed, are coordinated. 

It is important to stress that coordination procedures are beyond the scope of relationships between 

reconstruction and building activities investors and management entities. Reconstruction project acting 

as an investment offer must be agreed with the city-planning regulation, sanitary supervision, nature 

protection, fire safety, etc. authorities. Fig. 1 shows the algorithm of investment proposal formation 

process in reconstruction and building area. Formation of the investment offer should end with an 

evaluation of its final outcomes and socio-economic efficacy.  

In the modern context, the reconstruction and building activities management system encounters 

another vital problem. It necessitates revolutionary transformations of residential buildings erected in 

the 50-60s by the methods of prefabricated construction. The principal foundations of its solution are 

based on the use of market mechanisms delivering harmony between supply and demand for 

prefabricated construction facilities (Vasileva, 2003). 

The development of social housing construction plays an important role in the formation of market 

supply in the modern housing sector structure. To date, a recession of the level of provision with social 

housing, aging of existing infrastructure and its non-conformity with the current population 

composition becomes even more relevant for Russia in general and its regions in particular (Evseeva 

et. al., 2015).  

Limited financial resources allocated for solving citizens' housing issues, the need for accurate budget 

allocation and new economic conditions, trends and consistent patterns require formulation of the 

other principles and methods of investing in social housing construction programs.  

It is impossible to implement programs of housing sector modernization, create a favorable investment 

climate, implement structural reforms and responsible housing policy without competent investment 

management. Only by having provided all segments of the population with affordable and comfortable 

housing, authorities will become truly effective, economic growth will be possible in the regions and 

throughout the country (Rakova et. al., 2015). This principle works the other way around – improving 

the quality of people's lives is also impossible without economic growth of the region, so even when 

developing social housing construction programs, its economic efficiency should be also kept in mind.  

In 1921, in F.H. Knight's "Risk, Uncertainty, and Profit", the first qualitative analysis of probability-

theoretical mathematical methods of influence of risk events on the project outcome was conducted 
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(Knight, 1921). G. Markovits' portfolio theory, which allows choosing investment projects from the 

standpoint of risk and profitability is relevant for the set-up of an investment portfolio (Markowitz, 

1987). According to some Russian scientists (Egorova et al., 2017), the investment portfolio and 

investment program concepts are very close to each other. At the same time, scientists call attention to 

the fact that the investment portfolio represents a certain totality of projects, which an investor 

considers and then decides on the implementation of some of them, and a recommended totality itself 

is called an investment program, for which it is also considered reasonable to use an optimal portfolio 

model for the selection of investment projects too (Selyutina, 2018). 

Figure 1: The algorithm of the process of developing an investment offer in the reconstruction and 

construction sphere 
 

 
Source: Authors 

The said methods are actively used during the formation of commercial investment programs in 

various modifications, and various non-standard solutions of asset allocation are also broadly 

published (Merton, 1969). However, despite all the transparency and prospects of classical investment 

theory, it is not applicable to social projects and programs. Social housing construction investment 

programs are not developed on the basis of the invested assets return, so an alternative way of their 

optimization should be elaborated.  

Typically, investments appraisal is associated with cost and benefits comparison. There are no doubts 

that existing methodological developments provide the basis for appraisal of investment projects of 

social housing construction, but its economic results are not as obvious and important as social. 

Conclusion 

In accordance with the foregoing, it follows that an understanding of the situation on the housing 

market is necessary for the selection of strategic measures that can ensure the formation of market 

supply in the reconstruction and construction sector. The development of a strategy for regulating 

market processes in this area, in our opinion, should include the following components: 

 analysis of the housing market and forecasting its development; 

 improvement of the legal framework; 

 implementation of effective taxation; 
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 stimulating the development of the housing market infrastructure; 

 the implementation of an investment regulation system to enhance the reconstruction and 

construction activities and facilitate the flow of financial resources; 

 the implementation of a progressive housing loan system, incl. mortgage lending; 

 planning for extra budgetary sources of housing finance; 

 social targeted support for low-income groups of the population. 

However, due to the outlined saturation of some of the market, it is advisable to speed up the 

introduction of a new system of distribution of city apartments - rent of municipal housing and 

introduce registration of tenure and use rights. 

In this case, the main public policy in reconstruction and construction area development represents 

measures for promoting investment offers in the real estate market. Generally, the implementation of 

social housing construction investment programs is a complex multi-stage process, one of the key 

stages of which is the selection of the most effective projects within the framework of an investment 

program. This need is particularly evident in Saint Petersburg, where a social housing shortage is 

particularly acute. In support of the investment offer, it is necessary to create attractive conditions for 

housing developers by means of, inter alia, accessible financing for the construction industry. 
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THE ANALYSIS OF RECYCLING INDUSTRY IN THE URAL FEDERAL DISTRICT 

Elena Silova1, Viktor Barkhatov2 

 

Abstract: This article concentrates on the analysis of the recycling industry in Ural Federal District. Nowadays the problem of 

development of this industry is extremely important due to the need of real transition to long-term sustainable development. It 

is necessary to understand what enterprises have presented the industry and what problems they face now for further 

institutional design of ecologically sustainable development of industrial regions. These regions have serious ecological 

problems which need a strategy to solve them. In this article, the financial condition of Ural enterprises is analyzed and the 

analysis of level of market concentration and the interrelation between concentration level in industry and the financial 

condition of the companies is revealed. The financial analysis, analysis of concentration and statistical methods (correlation 

analysis) are used in this research. The information base of the research is the database FIRA PRO on the enterprises which 

contain such indicators such as sales revenue, net profit, number of employees, return on equity and others. The study shows 

that the recycling industry is characterized by rather low financial indicators. The prevailing kind of activity is processing of 

metals scrap. Collecting and processing of other types of resources are poorly developed. The market is characterized by 

moderate concentration, its level affects negatively on financial indicators of industry. Within regional economic policy it is 

necessary to provide measures for the stimulation of this industry in the Ural regions to develop competition in the industry. 

JEL Classification Numbers: O33, O44, P25, DOI: 10.12955/cbup.v7.1376 

Keywords: sustainable development, recycling industry, institutional design 

 

Introduction 

Today the development of the recycling industry in Russian regions is one of the most important issues 

of sustainable development. The wave of "garbage collapses" has swept since the beginning of 2018 in 

the central regions, and in September-October, 2018 has overflowed the Chelyabinsk region. A similar 

situation is a reflection of a very serious problem of insufficient development of collecting, processing 

and recycling industries in our economy. Annually over 60 million tons of waste are manufactured in 

Russia. Places of waste disposal (the main method of garbage utilization) extend annually by 300-400 

thousand hectares. A system of sorting and waste recycling (according to experts, less than 4% of the 

total amount of garbage are processed) is almost not developed. Key industries in the Ural Federal 

District are metallurgical production and mechanical engineering. Therefore, the share of these 

industries in the total amount of produced industrial wastes is about 45%. Russia strongly lags behind 

the leading countries of the world where a problem of waste recycling and use of secondary resources 

has been solved by scientists, the state and business for many decades, and these countries have achieved 

a significant progress in the recycling industries development.  

The purpose of this work is to analyze a condition of the recycling industries in the Ural Federal District, 

to reveal their key problems and to offer the directions of development of this economic sector for 

transition to the concept of sustainable development of industrial regions. The relevance of this research 

is caused by the fact that a similar analysis is practically absent in domestic literature. That can be caused 

by extremely low level of development of this industry and its insignificance for the economy both on 

the national and regional levels. For stimulation of its development, it is necessary to estimate its 

condition for today.  

Data and methodology 

In the presented work, methods of financial analysis, analysis of market concentration and correlation 

analysis are used. The statistical database used is FIRA PRO. 

In the first stage we will conduct a comparative analysis of the development of the recycling industry 

using the following indicators: the number of the companies, sales revenue, the net profit and average 

number of employees. Data are presented in Table 1. 

According to Table 1, the enterprises of the Sverdlovsk and Chelyabinsk regions had the largest output, 

and the net profit in the first region is notably higher (almost twice). The Kurgan region has the smallest 

sales total revenue of recycling enterprises, a share of this region in the total amount of revenue is only 

0.4%. There are only 14 enterprises engaged in processing and recycling in this region. The situation in 
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the Tyumen region is interesting, in it 79 enterprises in general for 2017 have generated a total loss more 

than 13 million rubles (about 200 thousand dollars). 

Table 1: Main indicators of recycling industry in Ural federal district 
 

Region 

Number 

of firms 

Sales 

revenue, 

thousands 

rubles, 2017 

A 

regional 

share, % 

Net profit, 

thousands 

rubles, 2017 

A 

regional 

share, % 

Average 

number of 

employees, 

persons, 2017 

Net profit, 

thousands 

rubles, 2017 

Sverdlovsk 

region  
142 17 591 963 37.37 515 337 66.96 1 799 33.35 

Tyumen 

region 
79 9 845 089 20.92 -13 482 -1.75 1 662 30.81 

Kurgan 

region  
14 189 659 0.40 7 144 0.93 124 2.30 

Chelyabinsk 

region  
98 19 443 790 41.31 260 629 33.86 1 809 33.54 

Total 333 47 070 501 100.00 769 628 100.00 5 394 100.00 

Source: evaluated by authors according to FiraPro database 

At the second stage, the key financial information about the recycling enterprises is received. The 

authors have carried out an analysis of the most important financial indicators: share of the credits and 

loans in short-term liabilities, ratio loan and equity (financial stability); turnover of assets, capital 

productivity (business activity); profitability of equity and sales (efficiency); current liquidity. Data is 

presented in Table 2. 

Table 2: Financial indicators of recycling industry 
 

Region 

Share of 

credits and 

loans in short-

term 

liabilities%, 

2017 

Assets 

conversion 

cycle, times, 

2017 

Return 

on 

equity, 

%, 2017 

Ratio 

loan and 

equity, 

times, 

2017 

Current 

liquidity 

times, 

2017 

Capital 

productivity, 

times, 2017 

Ratio 

loan and 

equity, 

times, 

2017 

Sverdlovsk 

region  
7.5 2.25 42.8 4.12 1.23 25.93 4.0 

Tyumen 

region 
8.3 2.17 19.0 11.67 0.92 12.88 1.8 

Kurgan 

region  
6.8 0.62 8.0 1.46 0.73 1.41 14.6 

Chelyabinsk 

region  
5.7 3.53 32.8 4.68 1.20 42.44 1.8 

Average 7.2 2.60 35.2 5.10 1.13 23.12 2.7 

Source: evaluated by authors according to FiraPro database 

According to Table 2, the share of the credits and loans in short-term liabilities is rather small and varies 

from 5.7% in the Chelyabinsk region and up to 8.3% in the Tyumen region. Tyumen firms have a very 

high level of loan capital – it exceeds the equity volume by more than 11 times. It shows the low level 

of financial stability of the enterprises. Profitability of the capital is rather high at the enterprises in the 

Sverdlovsk (42.8%) and Chelyabinsk (32.8%) areas, it is connected with small values of equity. We 

noted one more tendency of the enterprises in this industry – micro and small enterprises which was to 

have no sufficient equity for investments into fixed assets. At the same time, profitability of sales is 

rather low, the average level is only 2.7%. 

At the third stage the comparative analysis of the enterprises of the Chelyabinsk and Sverdlovsk regions 

we carried out an analysis on the key financial result in a section of industry’s subgroups (according to 

All-Russian Classifier of Economic Activities). Results are presented in Table 3. 

The analysis shows that the waste recycling enterprises are engaged mostly in subsectors such as 

processing of scrap of ferrous and non-ferrous metal. First of all that is caused by the industrial structure 

of the studied regions. The other spheres of waste processing are presented as extremely poor, for 

example, there are no enterprises for waste processing of glass in the Sverdlovsk region. It demonstrates 

the necessity to create these directions of waste processing. 
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Table 3: Distribution of the enterprises for subclasses in Chelyabinsk and Sverdlovsk regions, 2017 
Region Chelyabinsk region Sverdlovsk regions 

Subclass 

Number of 

firms 

Sales 

revenue, 

thousands 

rubles 

Net profit, 

thousands 

rubles 

Number of 

firms 

Sales 

revenue, 

thousands 

rubles 

Net profit, 

thousands 

rubles. 

(38.11) Collecting 

harmless waste 10 121388 8065 15 651551 24877 

(38.32.2) Processing 

of waste and scrap of 

precious metals 24 2639978 -19301 65 6976605 116363 

 (38.32.3) Processing 

of waste and scrap of 

ferrous metals 42 14173343 113818 41 9388742 347192 

(38.32.51) 

Processing of waste 

and scrap of glass 1 1435 58       

 (38.32.52) 

Processing of waste 

of paper and 

cardboard 4 178083 21931 4 185914 5447 

(38.32.53) 

Processing of waste 

and scrap of plastic 3 90460 -100 4 82011 4134 

(38.32.54) 

Processing of waste 

of rubber 3 5049 -1532 3 30224 3640 

(38.32.59) 

Processing of other 

secondary 

nonmetallic raw 

materials 6 2199640 129508 6 177893 4148 

(38.21) Processing 

and utilization of 

harmless waste 5 34414 8182 4 99023 10448 
 

Source: evaluated by authors according to FiraPro database 

At the fourth stage of our research, concentration indicators are calculated: CR1, CR3, CR7 and HHI. 

The index of concentration (1) is measured as the sum of market shares of the major companies operating 

in the market and allows us to estimate the concentration of production in branches of the economy: 





k

i

ik YCR
1

            (1) 

where Yi – a market share of i-that firm; k – number of firms for which this indicator is calculated.  

Herfindahl-Hirschman index is defined as the sum of squares of shares of all firms operating in the market. 

General formula of calculation of the Herfindahl-Hirschman index: 





n

i

iyHHI
1

2
           (2) 

where yi - square of a market share.  

Table 4: Market concentration indicators, 2017 
 

 Indicators CR1 CR3 CR7  HHI 

Sverdlovsk 

region  19.68 37.08 56.6 732.49 

Tyumen region 26.4 55.5 71.26 1259.62 

Kurgan region  29.41 60.3 93.22 1674.8 

Chelyabinsk 

region  16.61 45.44 74.5 963.36 

Source: evaluated by authors according to regional statistic reports 
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According to the obtained data, it is possible to emphasize the following features of development of the 

branch markets: moderate concentration (if to analyze a share of three largest companies) is revealed in 

the Sverdlovsk and Chelyabinsk regions. The market of the Kurgan region has the highest market 

concentration (the share of three companies exceeds 60%, and the share of 7 firms – more than 93%). 

The high level of concentration here is confirmed also by the highest level of the Herfindahl-Hirschman 

index (1674.8). The minimum concentration level is shown in Sverdlovsk region (732.5), and the 

Chelyabinsk and Tyumen regions can be characterized as regions with moderate market concentration. 

At the fifth investigation stage we carried out a correlation analysis between the Herfindahl-Hirschman 

index and key financial indicators in a regional section. The results are shown in Table 5.  

Table 5: Correlation analysis 

 

Indicators 

Share of 

credits 

and loans 

in short-

term 

liabilities 

Sales 

revenue Net profit 

Ratio loan 

and equity, 

times 

Current 

liquidity 

Capital 

productivity 

Correlation 

coefficient with 

HHI 0.0244 -0.7570 -0.9913 -0.1345 -0.9779 -0.8000 

Source: evaluated by authors according to regional statistic reports 

Results of the correlation analysis show the strongest feedback exists between the level of market 

concentration and profitability of sales, net profit, the current liquidity and capital productivity. 

Indicators of financial stability are poorly connected with the level of market concentration. The linear 

correlation coefficient between the level of concentration in the recycling market and the net profit is -

0.99, the highest value among the indicators under consideration. The reverse nature of correlation 

shows that the high concentration in the industry affects the key financial performance of companies, 

especially the level of profitability, asset capital productivity and current liquidity. The level of 

concentration has a slight impact on indicators such as the share of loans in short-term liabilities and the 

ratio of equity to debt. The concentration affects more the efficiency and business activity of enterprises. 

Perhaps increasing competition in the market and the arrival of new players would make the market 

more motivated and improve financial performance. 

Results and Discussion 

The problem of social and economic sustainable development has a complex cross-disciplinary 

character. The term "sustainable development" was widely adopted in connection with the increase in 

global environmental problems in the 1970s. The specified problems became a result of the unlimited 

growth of western market economies based on the capitalist economy and the developed "consumer 

society". However, according to domestic scientists this term is close to the concept "noospheres" which 

was studied in the works of the academician V.I. Vernadsky. The concept of sustainable development 

began to develop actively in an economic and political discourse after a number of international 

conferences of ecological orientation were carried out and the publication of the following documents 

occured: report "Growth limits" by the Roman Club (1972), report of the Commission of the UN "Our 

general future" (1987) and some others. In these documents the interrelation between economic 

processes, poverty and ecological crises is emphasized, and sustainable development is considered as 

development, which allows for the  satisfaction of the  needs of recent people, without depriving future 

generations of the opportunity to satisfy their requirements. A number of authors from the western 

academic circles in the 1980s to the beginning of the 1990s considered environmental problems from 

the point of view of the price of resources and readiness of consumers to pay for them (Arrow et al., 

1999). A similar approach describes outer effects from ecological damage in categories of environmental 

pollution, resource depletion and health of the population. Another popular approach became the basis 

of the economic policy of the Netherlands in the field of sustainable development, which is the concept 

of "spatial environmental management" (van Herwijnen, 1999). Pressure limits which the ecosystem 

can maintain without irreversible damage and which need to be used for the delimitation of economic 

activity were studied in their papers. D. Drezner is one of the first theorists who have generalized the 

principles of sustainable development, but at the same time he emphasized internal discrepancy of this 

concept such as for the change of the relation to planet resources, it is necessary to change social 
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institutes and the way of life (Drezner, 2006). M. Purvis and A. Granger made an attempt to include the 

new concept in the neoclassical paradigm, considering the opportunities of use of waste and resource-

saving processes. Their research explores different interpretations of sustainable development in both 

theory and practice, in developed and developing countries, and in rural and urban areas. It pays 

particular attention to the local, national and international politics of implementation, the future of 

climate and energy, the role of business, and different conceptions of agricultural sustainability (Purvis 

and Granger, 2013). The modern researches within the theory of sustainable development are connected 

with concepts such as the "green economy", "circular economy", and "industrial ecology". Many 

scientists abroad are engaged in modern studies of large industrial systems’ ecologically sustainable 

development. Dyana Simpson researches the structure of the recycling industry and points out the 

dominating role of big corporations in this economic sector (Simpson, 2010). Kochan et al. (2016) and 

others analyze the re-cycling behavior in different countries and groups of users, using a structural 

equation modeling technique. 

Han et al. (2018) investigate the effectiveness of various waste separation policies under the 

consideration of local socioeconomic contexts. The findings suggest that waste separation knowledge, 

social capital, free provision of sortable containers and community collecting recyclables are positively 

associated with household involvement in waste separation. 

Kuznetsov et al. (2000) analyze the principles of sustainable development in Russia. Kamenik (2015) 

explores resources recycling as a new vector of Russian economic policy and many other Russian 

scientists deal with problems of ecologically sustainable development in domestic science. Bodrunov 

and his colleagues (2018) devote their papers to industrial policy. The questions connected with regional 

sustainable development, clustering, and the competition between regions of the Ural Federal District 

are deeply investigated in Tatarkin (2009), etc.. 

The most important direction of sudies are the works connected with the organization of the system of 

the return material streams (the return logistics). These problems were investigated by Beckley and 

Logan (1948), and Giultinian and Nwokoye (1975). The basic concept of return logistics was created 

by Murphy and Poist (1989) in the late eighties. In Russia, the perspective of management of the return 

material streams is investigated in works by Zueva and Vdovin (2011) and others. 

Waste processing is a part of a strategy of sustainable development. The solution of the problem of 

recycling is important for industrial regions. The recycling industry is represented by a small number of 

enterprises. The majority of them being located in the Sverdlovsk region, the total revenue of the 

industry for 2017 amounted to more than 47 billion rubles (about 700 000 dollars), the industry employs 

almost 5.5 thousand people. Net profit is small, in the Kurgan region and the industry generates a 

significant loss. The industry is characterized by low financial stability, the Tyumen region has the 

highest level of borrowed capital. Return on capital is high, especially in the Chelyabinsk and 

Sverdlovsk regions (more than 30%). Sales profitability remains low. The main form of enterprises is 

small and micro business. Processing mainly affects metal waste, and the rest is hardly processed. The 

industry is characterized by moderate concentration, which negatively affects the financial performance 

of companies. It is characterized by rather low financial indicators. Serious investments in this industry 

and information support of process of collecting and sorting of garbage are necessary. These tasks have 

to become a priority for the solution of environmental problems in industrial regions. 
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NEW APPROACHES OF REGIONAL POLICY AS A SUPPORTING FACTOR 
OF THE SOCIOECONOMIC DEVELOPMENT OF THE REGION 

Viktor Šoltés1, Katarína Repková Štofková2, Filip Lenko3
 

 

Abstract: Increasing economic growth and employment, as well as improving the quality of life of the population, is one of 

the priorities of each country. One of the options to achieve these goals is to balance regional disparities. In the current 

globalization process, balancing regional disparities is all the more important. The European Union, as one of the most 

important communities of states, seeks to reduce regional disparities within the Community through a cohesion policy. The 

Slovak Republic, as one of the member states of the European Union, seeks to support the least developed regions through 

incentives and grants. Because of this, it analyzes the situation in the regions, identifies the least developed regions and takes 

measures to support them. This article deals with the socio-economic analysis of the least developed regions and analyzes the 

measures that are taken to support them. The results of the article can be used by public authorities when planning other 

activities that are expected to have a positive impact on regional development.  

JEL Classification Numbers: R11, R58, DOI: 10.12955/cbup.v7.1377 

Keywords: Regional development, regional policy, support, socioeconomic development. 

 

Introduction 

A number of aspects have an impact on improving the quality of the population. The central state 

authorities aim to stimulate the growth of living standards. One of the tools for raising living standards 

is also balancing regional disparities through different measures. Because of this, the state authorities 

analyze the socio-economic situation in the regions on the basis of selected indicators. The aim is to 

select the least developed regions, propose appropriate measures for them and provide them with 

funding for realizing measures. This support can reduce unemployment, increase wages, increase 

purchasing power and thereby reduce regional disparities. 

Regional development 

As Výrostová (2010) writes, a region is a certain demarcated area that can be only defined depending 

on the purpose of the definition. The bases of regions are their geographical determination from which 

different types of regions can be derived. For example, it is an urban region, a social region or an 

economic region. In the narrower sense, regions can be classified into administrative and natural regions. 

As Šoltés and Štofková (2016) writes, natural regions were created in the context of the historical, 

natural formation of the Earth's surface. To a large extent, they were also influenced by living standards, 

settlement, and degrees of urbanization, socio-demographic characteristics and other aspects. 

From the state administration and local government point of view, administrative regions are important. 

According to Lednický (2003), the administrative regions are formed by the subdivision of the country 

into smaller territorial units (from above), they must completely cover the entire territory of the country 

and they are always represented by the competent authorities. In the Slovak Republic, the administrative 

regions are legally regulated in Act no. 221/1996 Coll. on territorial and administrative organization of 

the Slovak Republic, as amended. This Act is based on the fourth head of the Constitution of the Slovak 

Republic and states that the administrative units of the Slovak Republic are regions and districts. 

In addition to the above mentioned Act no. 221/1996 Coll. the regions are also covered by Act no. 

539/2008 Coll. on support for regional development, as amended. It defines the region as a territorial 

unit defined according to The Nomenclature of Territorial Units for Statistics (NUTS) (fr. La 

Nomenclature des Unités Territoriales Statistiques). It is a hierarchical division of the country into 

territorial units, which was introduced by Eurostat for the European Union member states in 1988. This 

classification is currently regulated by the Regulation of the European Parliament and of the Council 

no. 1059/2003. The NUTS consist of at least three regional levels - NUTS 1, NUTS 2 and NUTS 3, 

aiming to provide comparable regional statistics data within the European Statistical System. Štofková 

and Štofko (2016) point out that in the Slovak Republic this classification is determined by the Decree 
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of the Statistical Office of the Slovak Republic no. 438/2004 Coll. The NUTS classification in Slovakia 

consists of three regional and two local levels. 

Figure 1: NUTS statistical regions of Slovakia 

 

Source: Decree of the Statistical Office of the Slovak Republic no. 438/2004 Coll. 

Ivaničková (1998) says, that according to the degree of economic development, regions can be divided 

into problem regions and developed regions. According to Buček et al. (2010) the problem regions can 

be further differentiated according to the reasons for their stagnation into structurally disadvantaged 

(originally developed regions, but at present their main sectors are depressed) and lagging behind (long-

term uninteresting for investments) regions. 

Maier and Tödtling (2006) writes, that from a regional policy point of view, regional development can 

be defined as a systematic process of positive change, which draws on the regions' individual ability to 

produce comparative advantages and exploits the resources that the region has and is equipped with. 

Šoltés et al. (2016) defines regional development as a set of social, economic, cultural and environmental 

processes and relations that take place in the region and which contribute to increasing its 

competitiveness, sustainable economic, social and territorial development and contribute to balancing 

economic and social differences among regions according to the NUTS classification. 

Selection of least-developed regions 

As mentioned above, the key Act in terms of regional policy in Slovakia is Act no. 539/2008 Coll. 

support for regional development, which sets out the objectives and conditions for the support of 

regional development. This Act also regulates the scope and competences of individual entities involved 

in activities related to regional development support. Such entities include the Government Office of the 

Slovak Republic, ministries and other central state administration bodies, higher territorial units and 

other territorial cooperation entities. 
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purposes of this Act, the least developed district is the district registered in the list of the least developed 

districts. Municipalities, other legal entities and other territorial cooperation entities located in the 

territory of this district are supported in accordance with the Action Plan of the least developed district. 
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ministries, other central state administration bodies and the Central Office of Labour, Social Affairs and 

Family, which maintains and publishes a list of the least developed districts. 

Lapšová (2018) writes, that the List of the least developed districts is created on the registered 

unemployment rate in the district. The district is included in the List, if during the nine quarters of the 

previous twelve consecutive years the registered unemployment rate was higher than 1.6 times as the 

average registered unemployment rate in the Slovak Republic. On 1 April 2018, in the amendment of 

the Act fell to 1.5 times the average rate of registered unemployment in Slovakia. 

The District Office has a significant competence in the preparation of the Action Plan. If the district is 

included in the list of the least developed districts and therefore it is necessary to prepare an Action Plan, 

the District Office of this district prepares supporting documents for elaboration of an Action Plan, 

performs tasks and leads the agenda related to its realization. The Action Plan itself is approved by the 

Government of the Slovak Republic. According to Act no. 539/2008 Coll. the Action Plan contains: 

 analysis of the adverse state of the district, 

 assessing the development potential of the district, 

 draft measures for its realization, 

 time schedule, 

 ways and sources of funding, 

 elements for monitoring and evaluating progress. 

The Action Plan is drawn up for a period of five years and the Government of the Slovak Republic must 

discuss it within nine months from the date, when the district was registered in the list of least developed 

districts. Figure 2 shows the development of the number of the least developed districts under Act no. 

336/2015 Coll. 

Figure 2: Number of least developed regions in Slovakia 

 

Source: Lapšová (2018) 

The analysis of the districts of the Slovak Republic under Act no. 336/2015 Coll. was conducted for the 

first time in 2015. Based on the prescribed criteria, 12 least developed districts were set. In 2017, the 

List was expanded to include 4 more districts. Similarly, 4 other districts have been added to the List in 

2018. Currently, there are up to 20 least developed districts in Slovakia out of a total 79 districts. Despite 

the financial incentives and investment in development, none of the districts was removed from the list 

for that period.  

As the unemployment rate is the only indicator of the least developed districts, it is necessary to monitor 

this indicator. Within the Slovak Republic, the unemployment rate has been decreasing for a long time. 

While at the beginning of the focused period (Q3 2015) the unemployment rate in Slovakia was 11.38 
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Figure 3: Development of unemployment rate in the first 12 least developed districts 

 
Source: Central Office of Labour, Social Affairs and Family (2019) 

Support of least-developed regions 

The least developed districts may, in line with the approved Action Plan, use tools such as the European 

Structural and Investment Funds advantage, more favorable conditions for obtaining investment 

incentives, or the possibility of drawing on regional contributions. All of these measures are primarily 
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aforementioned amount of financial resources for the creation of one new work position will also bring 

with it the development of infrastructure, the improvement of the workforce qualifications, the arrival 

of new investors, as well as the improvement of the provided services. 

 Table 1: Basic informations about least developed districts 

District 

Date of 

enrollment in 

the list 

Number of 

inhabitants 

Planned number 

of created work 

positions 

Estimated 

budget [€] 

Expenditure 

on the one 

created work 

position [€] 

Lučenec 31.12.2015 74.016 1.440 147.324.000 102.308 

Poltár 31.12.2015 21.767 750 98.584.000 131.445 

Revúca 31.12.2015 40.052 1.100 61.000.000 55.455 

Rimavská 

Sobota 
31.12.2015 84.518 2.300 157.000.000 68.261 

Veľký Krtíš 31.12.2015 44.212 822 75.000.000 91.241 

Kežmarok 31.12.2015 73.756 2.000 52.000.000 26.000 

Sabinov 31.12.2015 59.694 1.115 79.797.000 71.567 

Svidník 31.12.2015 38.845 1.418 63.000.000 44.429 

Vranov nad 

Topľou 
31.12.2015 80.497 2.545 123.000.000 48.330 

Rožňava 31.12.2015 62.515 1.345 108.914.000 80.977 

Sobrance 31.12.2015 22.818 1.225 69.000.000 56.327 

Trebišov 31.12.2015 105.797 1.540 114.426.000 74.303 

Gelnica 20.07.2017 31.627 931 55.749.100 59.881 

Bardejov 20.10.2017 77.742 1.370 169.026.683 123.377 

Medzilaborce 20.10.2017 12.119 377 38.554.000 102.265 

Košice - okolie 22.01.2018 125.289 822 71.430.000 86.898 

Levoča 25.04.2018 33.668 515 34.203.000 66.414 

Snina 25.04.2018 36.610 582 76.103.000 130.761 

Stropkov 19.10.2018 20.623 - - - 

Michalovce 19.10.2018 110.713 - - - 

TOTAL - 1.156.878 22.197 1.594.110.783 78.902 
 

Source: Office of the Deputy Prime Minister of the Slovak Republic for Investments and 

Informatization (2019) 

Conclusion 

The development of the least developed regions is one of the key activities of development of 

individuals, but also of the whole society. As Butek and Štofková (2016) writes in the process of 

globalization and pooling of states in international organizations, regional disparities are being balanced. 

The European Union's regional policy, also called the cohesion policy, is aimed at all regions of the 

European Union and includes measures in the form of strategic investments to increase economic 

growth, employment and thus improve the quality of life. Thanks to this form of solidarity, people in 

the least developed regions of the European Union can take advantage of the opportunities that European 

Union membership brings to them. 

As a member state of the European Union, the Slovak Republic is actively seeking to find ways to 

support the least developed regions within its own territory. Because of this, in 2008, the Slovak 

Republic adopted an Act on the promotion of regional development, which was followed in 2015 by the 

adoption of an Act on support for the least developed districts. These Acts have made it possible to 

analyze the regions in the area of development and set criteria for the selection of the least developed 

regions, respectively districts. The least developed districts were originally those districts in which, 

during the nine quarters of the previous twelve consecutive years, the registered unemployment rate was 

higher than 1.6 times the average registered unemployment rate. Since 1 April 2018, this threshold has 

been reduced to 1.5 times the average rate of registered unemployment in Slovakia.  

Based on this, a list of the least developed districts was created in 2015 with 12 registered districts. 

However, in 2017 this list was expanded by 4 districts, and in 2018 by another 4 districts. The List is 

currently comprised of 20 districts, which occupy approximately 1.15 million inhabitants of Slovakia 

(approximately 20 percent of the population). Action plans to support the least developed regions have 
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been approved by 18 districts by now. Under these districts, the estimated investment is over € 1.5 billion 

which, among other things, is intended to bring about 22,000 new work positions.  
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EXPERT SYSTEM OF INDIVIDUAL PERFORMANCE EVALUATION 
OF EMPLOYEES 

Ľubomír Šooš1

 

Abstract: The monitoring of performance and positive motivation of employees has great influence on increasing the 

performance of institutions or workplaces. This applies to private, public and state institutions alike. One such institution is a 

public university. However, all available and so far developed systems make possible only partial employee evaluations. To 

our knowledge, no complex and objective individual assessment system is as yet available.  

This was the main reason for which we decided to elaborate a completely new individual assessment system that makes possible 

the evaluation of employees of a given institution complexly or in selected categories pursuant to selected areas. The basis of 

the system is an original formula for the total calculation of an individual’s performance. 

The individual’s results in the various areas are related to the average value achieved in the given area in the compared set, 

multiplied by the respective weighting coefficient of the area.  

The goal of the presented paper is the introduction, development, description and presentation of a new and original system 

which will allow for the complex assessment of a chosen employee or group, and which has been applied at the Faculty of 

Mechanical Engineering, Slovak University of Technology in Bratislava in Bratislava, (STU BA). 

JEL Classification Numbers: P48, DOI: 10.12955/cbup.v7.1378 

Keywords: expert system, complex, individual, evaluation, performance, employee 

 

Introduction  

The known available systems of individual performance evaluation of employees make possible only 

partial employee evaluations, (Heneman, 1972), (Rynes, 2005), (Rafikul, 2006), (Shields, 2015). To our 

knowledge, no complex and objective individual assessment system is as yet available.  

The proposed system has a number of specific properties which no one of the known systems, which 

guarantees originality in the given area, has. Parameters such as motivation, flexibility and complexity 

or universality belong here.  

Description of the system  

Complexity 

The mathematical model is the sum of the proposed criteria that are multiplied by weight coefficients.  

The resultant performance of the employee is calculated according to the following relation (1), (Šooš, 

2017).  

Pi_emp =
𝐻𝑜𝑢𝑟i_emp 

∅ 𝐻𝑜𝑢𝑟𝑔𝑟𝑜𝑢𝑝𝑠 
∗ 𝑘1 +

𝑃𝑜𝑖𝑛𝑡𝑠i_emp 

∅ 𝑃𝑜𝑖𝑛𝑡𝑠𝑔𝑟𝑜𝑢𝑝𝑠 
∗ 𝑘2 +

𝑃𝑜𝑖𝑛𝑡𝑠i_emp 

∅ 𝑃𝑜𝑖𝑛𝑡𝑠𝑔𝑟𝑜𝑢𝑝𝑠 
∗ 𝑘3 + 

𝑃𝑜𝑖𝑛𝑡𝑠i_emp 

∅ 𝑃𝑜𝑖𝑛𝑡𝑠𝑔𝑟𝑜𝑢𝑝𝑠 
∗ 𝑘4 (1) 

In the individual assessment of the employees of our institution, we selected performance areas such as 

pedagogy, science and research, publication outcomes and a final evaluation area known as “other 

activities” which are put into the evaluation by the head of the relevant department or workplace, 

according to precisely defined activities, Tab. 1. These values for the individual areas enter the system 

completely automatized on the basis of actually achieved outputs. 

Table 1: Performance areas and parameters of their significance 
 

Evaluated area Pedagogy     Science and research Publications Other activities 

Significance coefficient k1 k2 k3 k4 

Selected group  0.35 0.35 0.2 0.1 

Source: Šooš, 2017 

Pedagogy 

In connection with the function position of the teacher, pedagogical performances are evaluated for four 

reciprocally independent groups - professors, associate professors, specialist assistants and researchers. 

The evaluation of pedagogical performances in year n, expressed in hours per week during a semester 

(h/week), is related to the two preceding calendar years, with the arithmetic average of performances in 

the evaluated years taken into account. Pedagogical performances are divided into direct pedagogical 

and indirect pedagogical processes. Lectures and exercises form parts of direct education. Their 

significance is differentiated according to their type and the degree of university education. Examining 
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bachelor works, semester projects, diploma works and pedagogical performances within the 3rd degree 

of study form parts of indirect education. The pedagogical performance of a teacher/researcher is the 

sum of his pedagogical performances within direct and indirect education, (Šooš, 2017). 

Science and research 

The science and research area takes into account the results achieved, particularly in project activities, 

and this by obtaining, leading and solving projects. A differentiated approach to the evaluation of 

projects according to importance, both domestic and international, is applied. Enterprising activity, 

contracts on work and the like are also calculated into the evaluation. A sample of the evaluated 

performances is presented in Table 2.   

Table 2: Point assessment of a research activity 

International projects – research programs (e.g. RP, H2020, Interec ...)  

*Submitting and receiving the project 150 b 

Leading the project 50 b/year  

* Solving the project 200 b/50 000 EUR/ year 

International projects - mobility (Erasmus+, APVV, ...) 

*Submitting and receiving the project 25 b 

Leading the project 15 b/ year 

* Solving the project 50 b/ 62 000 EUR/ year 

Grant projects - APVV 

* Submitting and receiving the project 25 b 

Leading the project 20 b/ year 

* Solving the project 50 b/ 62 000 EUR / year 

Other – enterprising activity  

Receiving the project 10 b 

* Solving 10 b/10 000 EUR / year 

Other - other projects 

* Submitting project 5 b 

Receiving the project 5 b 

* Solving the project 10 b / 15 000 EUR/ year 

 

* The share of the individual employees in submitting or receiving the project is determined by the relevant 

project leader by a percentual expression. 

Source: Šooš, 2017 

Publications 

A quantitative assessment of performances rests to a maximal degree on the Ministry of Education, 

Science, Research and Sport of the Slovak Republic criteria of application for the assessment of 

publication performances as the bases for the purposes of distributing subsidies from the state budget to 

public universities. The proposed rules for the assessment of outputs in the area of publication activity 

also take into account the criteria of the Accreditation Commission applied in the process of 

accreditation of universities.  

Points from the publications are determined by calculations according to the allocated financial 

resources which the institution receives from the Ministry for publishing individual types of 

publications. The highest financial valuation is given to Current Contents publications and patents or 

utility models. For example, for 2018 this was 5037 Eur. For this maximum sum are allocated 100 points. 

Other publication outputs have their point value allocated in proportion to this value. In the manner 

points for the individual types of publications were later automatically allocated. An example of 

allocated points is illustrated in Table 3, (Podklady k publikačnej činnosti, 2019). We added points for 

citations, Tab. 3. to the point system. The points are automatically calculated to the affected person after 

the registering of the work in AIS.  

Other activities 

The head of the institute evaluates all other activities that are not included in the first three areas. For 

the most part these are activities, which indirectly share in publicizing and enhancing the good name of 

the workplace or faculty. An example of points added for certain activities is illustrated in Table 4. 

https://www.minedu.sk/data/att/14234.zip


INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

304 

Table 3:  Point assessments of research activities 

Description Points 

AAA, AAB, ABA – Scientific monographs and scientific studies in journals issued abroad or with 

domestic publishers in world or other than world languages,   
47 

ACA, ACB – University textbooks issued abroad and with domestic publishers  21 

ADC, ADC, ADD – Scientific works in foreign and domestic current Contents journals in world or 

other than world languages 
100 

AFA, AFC – Published invited papers from international scientific conferences in world or other 

than world languages  
8 

AFB - Published invited papers from international scientific conferences in world or other than 

world languages  
4 

BCB, BCI – Textbooks for secondary and elementary schools,  scripts and educational texts 21 

AFE, AFF - Abstracts of published invited papers from international and domestic scientific 

conferences  
2 

AGJ – Authorial certifications, patents and discoveries 100 

BAA, BAB – Specialist book publications issued in foreign or domestic publishers 21 

BDC, BDC, BDD, BDD - Specialist works in foreign and domestic Current Contents journals in 

world or other than world languages  
100 

BDE, BDF - Scientific works in foreign and domestic other journals in world or other than world 

languages 
1 

BDM - Specialist works in foreign journals registered in the WOS or SCOPUS databases 47 

BDN - Specialist works in domestic journals registered in the WOS or SCOPUS databases 24 

BEC - Specialist works in foreign and domestic reviewed proceedings in world or other than world 

languages 
0 

Citations in foreign and domestic publications, registered in the WOS or SCOPUS databases’ 

citation indexes 
2 

Citations in foreign and domestic publications, not registered in citation indexes 1 
 

Source: Podklady k publikačnej činnosti, 2019 

  

Table 4: Point assessment of other activities 

Guarantor of a study program 30 p / year  

Membership in international specialist and scientific associations and organizations  
20 p / year / per 

membership   

Membership in domestic specialist and scientific associations and organizations 
10 p / year / per 

membership   

Presentation of M.E,F, departments and faculty at exhibitions and public competitions 

abroad 

15 p / year / per 

activity   

Presentation of M.E,F, departments and faculty at domestic exhibitions and public 

competitions 

10 p / year / 

a per activity   

Obtaining awards abroad 20 p / per award 

Obtaining domestic awards  10 p / per award  

Organizing and running international scientific – conference guarantor 15 p / case 

Organizing and running international scientific and specialist conferences – member of 

a scientific or organizational commission  
10 p / case 

Organizing and running domestic scientific– conference guarantor 10 b / case 

Organizing and running domestic scientific and specialist conferences – member of a 

scientific or organizational commission 
5 p / case 

Membership in an editing council - international journal, journal with an international 

editing council 
15 p / case 

Membership in an editing council - domestic journal 10 p / case 

Assessments and textbook reviews, projects, articles, papers– international, domestic 10 p / case 
 

Source: Šooš, 2018 

Motivation 

The basic starting point for the proposal for a new system was to evaluate transparently and to positively 

motivate the workers in a given group.  

In the proposed formula (1) the values of the workers in an evaluated group are compared. By receiving 

a numerical value of ‘1’ the assessed individual receives the average of the evaluated group. The basis 

https://www.minedu.sk/data/att/14234.zip
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Figure  2:  Assessment of employees of selected workplace 
 

 

a) According to selected criteria 
 

 

b) Total assessment 

Source: (Králik, 2018) 

Figure 1:  Assessment among institution workplaces 

a) According to selected criteria 
 

b) Total assessment 

Source: (Králik, 2018) 
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of the proposed system is so to motivate employees to increase their point values and to be better than 

the average. Employees with point assessments higher than the average are further motivated by  

personal assessments. The beauty of the motivational factor lies in the fact that when several employees 

from a given group want to achieve better than the average, the total average of the group in the 

nominator increases. In this way the performance of the given group and so of the whole institution 

increases in the final analysis.  

Universality 

The system allows for the mutual comparison of the individual workplaces (fig. 1), it also allows for the 

comparison of the employees of a selected workplace (fig. 2), as well as of the whole group of employees 

of a given institution (fig. 3). We can compare people according to profession in groups of researchers 

or pedagogues, according to the scientific/pedagogical title achieved, or even individual employees over 

a period of several years, (Králik, 2018). 

Autodiagnostics  

The expert system also allows reverse analysis of the individual. On the basis of a simple comparison 

apparatus, the individual can determine where they must improve or by how much they must make up 

for in another area when they do not fulfill one of the other areas.  A frequent question from employees 

Figure 3: Assessment of all institution employees 
 

 

 
a) According to given job 

 
 

 
 
 

b) Total assessment 

Source: Králik, 2018 
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is by how much they must exceed these other areas if they do not achieve the required average in one or 

more categories. Accordingly, we worked out an auto-reverse mechanism into the system, (Velichova, 

2018).  

So how can an individual achieve an average performance when they do not fulfill a certain 

category?  Let us assume that all employees obtain an average assessment by the head of an institute, so 

t=1 and the equation (1)  

Pi_emp = x ∗ 𝑘1 + y ∗ 𝑘2 + z ∗ 𝑘3 +  t ∗ 𝑘4       

- takes the form 

𝑥 ∗ 0.35 + 𝑦 ∗ 0.35 + 𝑧 ∗ 0.2 = 0.9        (2) 

 -   if the employee does not teach, x = 0 and the equation (2) takes the form 

𝑦 ∗ 0.35 + 𝑧 ∗ 0.2 = 0.9          (3)  

 -   if the employee does not conduct research, y = 0, only publishes, then   

𝑧 ∗ 0.2 = 0.9   ⇒ z = 4.5        (4) 

So their performance in publications must be 4.5 times greater than the average; 

- if the employee does not publish, (then z = 0) and does only science, then the equation (4) takes the 

form 

𝑦 ∗ 0.35 = 0.9 ⇒y = 2.57          (5) 

So their performance in science must be 2.57 times greater than the average. In the case that the 

employee only does pedagogy and does not undertake research. Therefore, their performance in 

pedagogy must be 2.57 times greater than the average. 

Conclusion 

The goal of the prepared paper was to present an original system for the individual assessment of 

employees. The system is currently in operation for the second year. At the moment there are about 

15,000 automatically input values in the system. The system makes possible a complex assessment of 

the selected employee, chosen workplace or the entire institution according to given areas, i.e. 

pedagogics, science and research, publications and special area. The test operation at the Faculty of 

Mechanical Engineering, STU BA has demonstrated its originality and transparency, as well as the 

opportunity to achieve the desired outputs with great variety and effectiveness. 
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THE CHANGE FROM A COMMAND-TO A MARKET BANKING SYSTEM  
IN THE CASES OF SELECT GROUPS OF EUROPEAN COUNTRIES  

Elena Stavrova1

 

Abstract: In this article, the general stages of the banking sector’s transition to a free market are examined in the countries of 

Central and Eastern Europe and the effects of the last crisis on the financial and economic system of these countries. The 

process of this change is different and is important for their integration into the common European banking market, as well as 

their influence on the development of the economies of these countries as a whole. Therefore, the objectives of this study are 

to compare the processes of change in organizational structure and the difficulty of integrating these banking sectors with the 

banking sectors of Western European countries. The focus is also on assessing the impact of the global financial and economic 

crisis on their sustainable development. The databases of the World Bank and the International Monetary Fund have been used 

to establish a common pattern in some sectors - the growth of non-performing loans during the crisis, it also implies a concerted 

effort to overcome this important indicator of their sustainability and behavior. 

JEL Classification Numbers: G15, F34, F36, DOI: 10.12955/cbup.v7.1379 

Keywords: Post-crisis period, development of fin. companies, the banking sector’s challenges in the crises. 

 

Introduction 

The comparative study of the banking sectors of former socialist countries has changed between 2007 

and 2018. The public, the investment community, and the regulatory sector are watching significant 

quantitative and qualitative changes in this important sector of the economy. Privatization processes, 

foreign investment by Western European countries into the banking industry in these countries took 

place in different ways. As a result, competitive financial institutions have emerged offering state-of-

the-art customer service technologies providing significant benefits to investors. From state monopoly 

types, they have become systems in which almost all European banking systems are represented. The 

current crisis has led to a deterioration of core financial and credit aggregates to assess the quality of 

banking operations and the market position of financial intermediaries offering different types of 

financial intermediation. Structural changes, changes in the structure of supervision and control have 

limited regulatory arbitrage. Merger and acquisition and exit processes have caused significant changes 

in the financial landscape. Initially, large banks did not help their branches in Central and Eastern 

Europe, and later even split up with them, selling them to local investors. This process continued over 

time and fully reflects the processes of social and economic life as a whole. The banking industry, which 

is highly dynamic and innovative, has a very important position in the development of other sectors of 

the economic system because of the ability to transform resources and direct them to new and advanced 

technologies in economic areas. This is the way to ensure a high level of efficiency of incoming 

resources in the system. Our analysis includes the banking systems of Bulgaria, Hungary, the Czech 

Republic, Slovakia, Poland, and Romania, other CEE countries which are named later. 

Research questions 

The CEE countries experience a chronic shortage of resources and rely on foreign financing and credit 

growth. As with previous crises in other emerging markets, the penetration of these capitals takes place 

in several familiar ways. At what stage and for what other reasons, the banking sectors of these countries 

experience a tangible need for foreign financing? Factors that exert different pressure on rebalancing 

trends are analyzed, highlighting the possible unwanted consequences of the imbalance trends. These 

trends related to changes in the global regulatory agenda and policy measures are proposed to increase 

the supply of local stable sources of financing to banks and to increase the sustainability of banks. It is 

argued here the link between foreign ownership and foreign financing does not always have the same 

influence as the different areas changed the financing strategies of most big banks in Europe. The results 

of the complete restructuring of the banking sectors of the CEE countries will be assessed for a long 

time. The regulatory environment is undergoing rethinking to identify the potential for further impact 

on the European banking industry. Our aims have been to examine the sustainability and changes in the 

banking sector in the countries of the former socialist bloc and at a later stage - with the entry to the EU 

in the period of 2008-2018 by analyzing the data for six CEE countries, related to the banking sector 

and comparing their main categories and describing their situation. 
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The main research question we are aiming to answer is: are there any specific features of the way in 

which each analyzed banking sector has developed from 2008 to 2018 and are they currently performing 

better? The main purpose is to compare the main variable characteristics describing banking activities.  

Research methods and database 

To achieve the stated goal, we analyzed data collected from secondary sources (monetary authorities of 

the selected countries, the World Bank Group and the International Monetary Fund). The observed 

economic indicators are compared in advance. Here we followed the trend of developing internationally 

accepted assessments of the after crisis challenges as a level of credit activity and GDP; the dynamics 

of total loans and the sectorial structure of loans on non-financial corporations; the total amount of assets 

and GDP and the total assets; the non-performing loans in the total loan portfolio; the structure of 

ownership of the banking sector; deposits and deposit structures; and non-performing loans. 

Literature sources including IMF study (2013), iASES (2019), Li (1999), and many others, who have 

set themselves the objective of assessing and analyzing the effects of changes in the structure, role and 

tasks of the banking industry. 

Evolution in the banking markets of Eastern Europe. 

Each of the analyzed countries in Eastern Europe followed a specific strategy during the selection of the 

route towards the development of their market principles of their banking industry. It turned out, that of 

the highest importance was the choice of economic system, namely its dependence on the demand and 

supply. Excepting that principle determined the speed and intensity of change in the banking industry. 

Some of the countries in Eastern Europe such as the Czech Republic, Poland and Hungary had the 

required time and ability to progress through every stage of change, while the slight lagging behind of 

Bulgaria resulted in the need of application of shock tactics. Despite sharing identical goals in their 

initial phase of the transfiguration of their banking sectors, their endeavors varied. The reasons for that 

were number of circumstances: 

1. There were differences in the economic development and the process of 

democratization among the countries in Eastern Europe. 

2. There were differences in the quality of development of their non-material culture: 

education and investment in social capital. 

3. There was a difference in the liberalization of their economic systems.  

4. Some of the countries had experienced already some more or less successful first steps 

towards transformation, which had turned out to be a significant impediment. 

5. The important role played by the civic community in the changes, the acceptance or not 

of the reforms and the nostalgic feeling towards the Communist past. 

6. Some of the countries followed the natural path towards change, while others organized 

it through their political systems. 

Studying the events and changes in the countries of Eastern Europe could lead to the conclusion that 

their dissimilarities were based on their differences of social and economic developments. There could 

be identified two groups of countries, established on their success of their progress towards a market 

economy (their grant of membership into the EU in 2004): Poland, the Czech Republic, Hungary, 

Slovakia and Slovenia (last to join the group, but with a very dynamic economy). Despite the raising of 

few internal political disagreements among the institutions of the EU, those countries had inspired high 

hopes and proved the accuracy of their chosen paths towards prosperity. Following on their heels were 

Bulgaria and Rumania which joined the EU in 2007. The grant of membership was not a reward for 

successful completion of the process of transformation, but to act as a stimulus for its accomplishment. 

This was a factor which influenced and contributed to the progress of both countries. According to 

Svejnar (2002) and Li (1999) the former socialistic governments should have implemented various 

reforms in deconstruction of the inherited institutions such as: a new fiscal and monetary policy, direct 

control of the cost of labor and even fixed exchange currency. The reforms in the financial sphere should 

have included the creation and implementation of laws and another legal instrument and institutions. 

The fast developing changes had caused a disturbance and chaos during the privatization process of 

small and medium size businesses. The creation of effective, specialized and universal banks and the 

existence of appropriate regulatory infrastructure were of essential importance in turning Eastern Europe 

in an attractive target for foreign investment. 
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According to Blanchard et al. (1997), and Kornai (1999) the analyzed Eastern European countries had 

achieved a remarkable range of different approaches to privatization in their banking sectors. Poland 

and Slovenia delayed the privatization of their state banks as they turned them into independent legal 

entities. Those financial groups had remained the property of the state and were governed by an 

independent overlooking administration. A wide opportunity was given for the creation of new private 

companies. Hungary effectively privatized all its banks by selling them to international investors. 

Despite the criticism towards this slow process, the method had demonstrated a number of advantages, 

the most important of which were the acquiring of managerial skills and the flow of investments into 

those privatized companies. This had helped generate their budget incomes and reap the results of better 

corporate management in the short period. Finally, in the Czech Republic and Slovakia the privatization 

was accomplished through the use of a voucher system and consequently the majority of companies 

remained in the hands of the population. This method could be judged as the fairest, but unfortunately 

did not generate new outside investments. Instead it led to widely dispersed ownership and an inadequate 

corporate management.  

The privatization process of the financial sector in Bulgaria was done through a banking consolidating 

company, a holding company with a state majority ownership. Here was used the method mainly of 

“negotiations with a potential buyer”, which contributed to the opaqueness of the deals, distorted pricing 

and caused many doubts in the fairness of the whole business. Some of the deals were signed using 

“debt against property” and in doing so the state repaid some of its foreign debt. This again contributed 

to unpleasant interpretations and worsening of the image of Bulgaria abroad. 

According to Doltu (2000) the Rumanian Government chose to privatize its banking sector through 

using strategic investing. The common feature to all of the analyzed countries was their aim during the 

end of the 1980s to the beginning of 1990s to transform their economic system from central planning 

into a market economy, to part with Communism and build democratic state institutions. The processes 

of their change was expressed though the liberalization of prices, the free market, amended jurisdictions, 

strong encouragement for developing business, privatization, and embracement of a spirit of competition 

and reform in the banking industry management (Roaf et al., 2014). The challenges faced by the banking 

sectors of most of the countries in Eastern Europe were to complete these reforms before the start of the 

new millennium. In the Centralized Planned Economy of Bulgaria the central banks had functioned as 

trade holdings as well as central banks. Their role in this economic system visibly was administrative, 

it distributed budget resources and fulfilled government plans and decisions in restructuring and 

investing in different sectors (Miller and Petranov, 1993). The centralized banking system was 

abandoned and the banking industry moved towards a two-tier banking system, which meant the division 

of the functions of the central banks (emission banks) and other types of banks. Barisitz and Gardo 

(2009) identified two waves of bank reforms in system transition towards a market orientated system: 

a) Liberalization of the regulations of the banking market, identification of private banks who operated 

outside the law, which contributed to the worsening of banking actives and destabilization; b) Second 

wave of privatizations of banks by foreign companies. The results of the reforms in the banking sectors 

of the countries in Eastern Europe were: growth in the banking services through the development of 

their institutions and branches (Table 1); introduction of investment capital with know-how, credit 

expansion in 2005-2006 (especially in the sector of households loans; increase of the share in risk actives 

and currency exposures, improvement of the efficacy of bank’s operations; development of an 

international framework for bank supervision such as the Basel Agreement; and improvement of the 

international auditing standards and discipline and transparency. 

Table 1: Banking Sectors’ structure dynamics 

№ Country Operating Closed Commercial 

banks 

Branches of 

foreign banks  

Savings 

Bank 

Cooperative 

banks 

1. Bulgaria 27 6 20 6 - - 

2. Hungary 73 126 24 - 34 - 

3. Slovakia 29 4 9 16 - - 

4. Poland 645 63 38 - - 548 

5. Romania 38 9 26 9 - - 

6. The Czech Republic 63 7 18 28 - - 
 

Source: https://thebanks.eu/banks-by-country 
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The influx of investment resources into the banking sector contributed to the import of new banking 

technologies, improvement in the banking services, and development and marketing of individual 

banking products according to the needs of the client. The new owners implemented more responsible 

methods of bank governing which limited their risks. 

Banking sectors in Eastern Europe during and after the global financial crises 

The global financial and economic crises changed the conditions in the financial systems. For the banks 

in the region the period before the crises was marked with fast and positive growth. The integration with 

economies of Western European countries was an important factor in their economic growth. With time 

the influence of private consumption formulated significant differences up until 2008 in the development 

in the countries of Eastern Europe (Gardo and Martin, 2010). In regard to Romania, there was a negative 

impact on the fixed exchange currency. Through instruments of monetary policy this monetary 

administration encouraged an increase of capital and financial credit (IMF, 2011). Albulescu (2011) 

considered the financial and economic integration from the beginning of the 2000s in countries in 

Eastern Europe of great importance. The aims towards financial stability and the supporting of the 

process of integration were seen as crucial to the economic development and employment. The periods 

of instability had an impact on all participants in the market disregarding their type of industry or market 

share. The integration into the European trade and banking market of the analyzed countries of Eastern 

Europe played a great determining role. A number of investigations by different authors have measured 

the economic integration through a variety of tools: foreign actives as a share of the banks’ actives, 

unsecured loans as a share of the overall credit, interest on the consumer credit, and most importantly, 

the measurement of the level of financial integration through the foreign banks share in the overall sum 

of actives. The process of integration with the Western financial infrastructure was important for the 

acquirement of Western practices of risk management curbing the opportunities of development and 

spread of financial calamity. According to Pagano (1993), the process of integration of the countries in 

Eastern Europe has confirmed the existence of three channels for the introduction of financial 

development and influence over the economic growth: 1. The access to the financial system was 

improved through the decrease of the expenditure on financial brokerage and bank’s debts were 

transformed into the bank’s investments with minimal transaction expenditure. Figure 1 demonstrates 

the dynamics of the deposit base in the banks of the analyzed countries. This growth turned out to 

represent a proof of the increased confidence between brokers and investors. 2. The effective financial 

sector had attracted increased resources for investment and distribution. 3. The economic growth had 

influenced the growth in savings in the systems. 4. The process of financial integration has improved 

the access of each side to credit resources on the international markets through savings from investments. 

(Gianetti et al., 2002, p.14). The dynamics of the deposits measured as a share of GDP is important 

evidence which shows the reserves of the financial system. It stems from the type of taxation system 

whether in income growth or consumer taxing. It needs to be taken into account that marginal savings 

rates are very dynamic during crises time. The researched period is strongly connected with the crises 

in the European economy when the public, in an attempt to protect the devaluation of their national 

currencies and to possess liquidity, had in reality acted according to Keynes’ “savings paradox”. Another 

factor contributing to the affinity to savings was also the age of the population. As a result, the high 

credit demand was funded by inflows, especially in 2007 in countries with fixed exchange rates. The 

regime encourages higher capital inflows and currency credit for various reasons (IMF, 2011), for 

example the monetary policy. At the same time, banks' demand for currency liabilities was growing. 

Albulescu (2011) assesses the economic and financial integration in the early 2000s of CEE countries 

as important. Ensuring financial stability, achieving, facilitating and encouraging the integration process 

is important in promoting employment and economic development. The periods of instability affected 

all market participants. Several indicators for measuring economic integration were used: Foreign assets 

as a share of the total assets of banks; non-performing loans as a share of the total loans, and consumer 

Interest Rates. In addition, the share of Foreign Bank Assets were used to highlight the extent of financial 

integration. The financial system integration into a Western financial infrastructure is of particular 

importance for the process of cohesion development of post-socialist banking systems. 

The first effect is to improve the efficiency of the activity of financial intermediaries and the markets of 

less developed countries by facilitating the penetration of foreign investors. Foreign institutions can 

acquire stakes in banks or the banks entirely. Increased competition has an impact on the overall market 
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situation because other participants have to limit their costs and improve the quality of bank products. 

Second, as a rule, financial integration improves the quality of banking supervision, which should be in 

line with best practices in the integrated area to ensure an "equal field" (Milanova, 2012) and to help 

curb unfavorable choices caused by inadequate regulation. According to Pagano (1993), the challenging 

processes in CEE countries confirms three main channels for financial development, transmission and 

influence on economic growth: enhancing the access to the financial system by reducing the cost of 

financial intermediation and turning bank liabilities into bank investment with the smallest transaction 

costs.  

Figure 1: Financial system deposits, percent of GDP 

 
Source: www. Theglobaleconomy.com and author’s database 

The dynamics of deposits, measured as the share of deposits as part of the GDP, is an important indicator 

showing the reserves of a financial system. This indicator is important because it is a magnitude resulting 

from the type of tax system - whether it is income or based on consumer taxes. The "marginal saving 

potential", which is very dynamic in times of crisis, must also be taken into account. The stage we are 

exploring is closely linked to the crisis situation of the European economy when the population, in order 

to protect against the devaluation of national currencies, and to ensure liquidity, realizes the so-called 

John Maynard Keynes' Savings Paradox. Another factor that determines the marginal propensity of 

savings is the age structure of the population. In those of the analyzed countries with stable birth rates 

and unchanged median age the tendency for marginal savings had not changed considerably. According 

to Trifonova, S. (2005) Bulgaria with its rapid decrease in population had a growth in financial deposits 

because of the tendency towards savings by the public in their different life stages. The low level of 

savings in Romania was caused by the increase of taxation and the exit of companies from the grey 

economy according Z. Marian and Bauble A., Balacescu An (2015). The economy had caused a decrease 

of the income amount as a basis for taxation and was also an effective method for attracting investments. 

The Romanian analysts had argued that inadequacy between the tax system and the impetus of economic 

development had assured a negative impact on the future prosperity of the country. Poland, which had 

comparatively low levels of savings, experienced growth in the period of the crisis of 2011 with a sharp 

increase of savings from the nonfinancial sector. Al Kolasa and B. Libdera (2014) have established that 

this change was a result of the increase of corporate nonfinancial savings. Brut household savings, 

containing net capital increase in pension funds, decreased since 2001 as well as the GDP. Their share 

decreased to 6% from the overall brut savings of the economy during 2011. Free choice household 

savings, without an increase of net capital mainly in the state pension funds, has decreased even more: 

up to 5% of all savings in the period 2001-2011. Figure № 2 demonstrates the change in real GDP for 

the period after 2000, a clear evidence for the considerable downfall experienced by all of those six 

countries in the period 2007-2011. The diagram shows the shared tendency by all of sharp falls in GDP 

for 2008. The quick recovery of their national economies unfortunately did not reach pre-crises levels. 

Despite them all being outside of the Euro currency zone, their high levels of integration had a negative 

impact on them and the crises that had enveloped all European economies. The central banks were 

compelled to use non-traditional methods for overcoming the recession after the economic crises of 

2008, while interest rates were negative in the long term. These tendencies had decreased the interest 

rate of debt in the private sector in an attempt to relieve their servicing. This was one of the main 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

313 

mechanisms for stimulating the economic activity in the time of crises, namely through an offer of cheap 

credit by banks taking part in a competition for financing good projects. St. Simeonov (2018) argues 

that the interest rates had decreased the cost of servicing the national debt, which also turned out in 

support of public finance stability. Low interests on credit transactions were a result of low interests on 

deposits. This dependency influenced directly the bank returns, which were compelled to turn to other 

profit sources. Another effect was the deposits collected were guaranteed the required return after being 

invested in the banks and invested in their main type of operations - credit operations. 

Figure  № 2: Economic growth: the rate of changes of the GDP 

 

Source: www. Theglobaleconomy.com and author’s database 

The unavoidable outcome of the crises in the banking sectors of the analyzed countries was the increase 

of the nonperforming loans and loans with delayed payment. Figure № 3 demonstrates the dynamics of 

the period from the onset of the crises up to present day. A fourfold increase in these types of credit in 

Rumania, Bulgaria and Hungary, a clear fall and a later reach of pre-crises levels. 

The trend in Slovakia, the Czech Republic and Poland where the crises had only a symbolic impact was 

considerately different. It was reflected in an increased overall of 1.5% to 2% of problematic debt. The 

low interest on credit transactions and the low interest on deposits directly influenced bank returns, 

driving them to search for other income sources. 

From all of the analyzed countries only Slovakia was part of the Euro monetary zone and the rest: 

Bulgaria, Hungary, Rumania, Poland and the Czech Republic were only members of ERM-II. The Czech 

Republic had fulfilled the criteria of the ECB with greater success. The forecast is the acceptance of the 

Euro currency in the next decade (Euro Commission, 2014). 

Conclusions 

The banking sectors of the countries in Eastern Europe had to experience great transformations in order 

to become full members of the European banking family. There were a variety and some of challenging 

paths undertaken by them, resulting in a venture into a highly competitive sphere of high technological 

level banking, artificial intelligence and global value chains. Each of those sectors suffered on a different 

level from the impact of the Global financial crises. The analyzed countries shared much in their 

experience: their chosen direction of progress through changes in the ownership and also harnessing of 

national policy for future expansion in their banking sectors. Closely connected to their progress was 

their growth in GDP and the PPP of their national currency. The response of the GDP has been 

remarkable as a variable for assessing economic activity during the global financial and economic crisis. 

All of the countries had shown decline in its onset, followed by a rapid recovery to previous levels. The 

greatest differences were discovered in the study of the dynamic levels of non-performed loans. This 

was an impact caused by policies of the Central Bank and by a secondary effect of the fluctuations of 

economic development. 

The level of non-performing loans warranted attention, because of the difficulty and tardiness with 

which it returned to pre-crises level. It is especially salient in the case of Bulgaria, because the financial 

system functioned during the implementation of currency board with reserve currency Euro with fixed 

exchange rate to Bulgarian lev. There the key criteria was stability for its successful operation.  



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

314 

Figure 3: Trends of not-performing credit during the global economic and financial crisis      

 

Source: www. Theglobaleconomy.com and author’s data base 

The market ‘fluctuations were indicatives for internal misbalance, which was the cause for the 

accumulation of non-performing loans in the system. Those conclusions could be used as an advice for 

central banks of countries affected by a crisis in their banking sectors. It recommends the taking of 

necessary political measures to decrease levels of non-performing loans and therefore to reduce the  

financial stability. 

References 

Al. Kolasa, Al.,  B. Liberda. (2014). "Determinants of saving in Poland: Are they different than in other OECD countries?," 

Working Papers 2014-13, Faculty of Economic Sciences, University of Warsaw. 

Barisitz&Gardo (2009). “Banking Sector Transformation in CESEE”. ocus on European Economic Integration Spec. issue  

Blanchard, Ol. J. and M.  Kremer. (1997) “Disorganization.” Quarterly Journal of Economics. 112:4, pp. 1091–126. 

Claudio T. , Albulescu (2011). „Economic and Financial Integration of CEECs: The Impact of Financial Instability“. AUCO 

Czech Economic Review 5 (2011) 27–45. Acta Universities Carolinae Oeconomica. 

Doltu, C.(2000). “The evolution of banking system in Romania”. RCEP/WP no.8/October 2000. 

European Commission (2014).  European Financial Stability and Integration Report 2013. 

Gardo, S., and Martin, R.(2010) The Impact of the Global Economic and Financial Crisis on Central, Eastern and South-

Eastern Europe: A Stock-Taking Exercise (June 17, 2010). ECB Occasional Paper No. 114. Available at SSRN: 

https://ssrn.com/abstract.1626117 

Giannetti, M. and St. Onega. (2005). Financial integrating and entrepreneurial activity evidence from foreign bank entry in 

emerging markets, WP NO. 498 / JUNE, 2005 

IASES. (2019). The imperative of sustainability. Economic, social, environmental. http://www.iags-project.org. 

IMF (2011). “Capital Inflows, Exchange Rate Flexibility, and Credit Booms”. WP/12/41.    

IMF. (2013). “Bank Funding in Central, Eastern and South Eastern Europe Post Lehman: a “New 

Kornai, J. (1999). “Reforming the Welfare State in Post socialist Economies,” in when is Transition Over? Annette Brown, 

ed. Kalamazoo, Mich.: W.E. Upjohn Institute for Employment Research, chapter 6. 

Li, W.(1999). “A Tale of Two Reforms.” RAND Journal of Economics. 30:1, pp. 120–36. 

Marian, Z., B. A., Bălăcescu An. (2015)."Dynamics and Their Determinants in Household Deposits in Lei. Case of Romania 

after the Financial Crisis". Annals - Economy Series, Constantin Brancusi University, Faculty of Economics, vol. 6, pages 

237-240, December. 

Milanova, E. (2012). “The new philosophy of the Basel-3, Department “Accountancy and Analysis”. University of National 

and World Economy. 

Miller, J., St Petranov. (1993). The banking system in Bulgaria. Normal”? WP/13/148. 

Pagano, M. (1993) « Financial Markets and Growth: An Overview », European Economic Review, n 37, p 613-622. 

Roaf, J.q R. Atoyan, B.  Joshi, Kr. Krogulski. (2013). 25 Years of Transition Post-Communist Europe and the IMF. ISBN: 

978-1-49834-201-8.  

Svejnar, J. (2002). “Transition Economies: Performance and Challenges”. Journal of Economic Perspectives—Volume 16, 

Number 1—winter 2002—Pages 3–28.  

Simeonov, St., S. Zarkova, A. Peneva. (2018) Dependences between government debt and investment activities. Parallel 

analysis of the Bulgaria and Greece processes. Science researches, № 26/2018, рр 110-154. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

315 

AGRICULTURE AS A POSSIBLE WAY FOR SUSTAINABLE DISTRICT 
DEVELOPMENT IN BULGARIA 

Zornitsa Stoyanova1, Hristina Harizanova-Bartos2 
 

Abstract: Agriculture is an important sector of Bulgarian economy and is a trigger for the development of rural areas. The 

analysis of district development takes into account the importance of European cohesion policy and national support for the 

achievement of smart, sustainable and inclusive growth. The main aim of this study is to reveal the place and the role of 

Bulgarian agriculture in rural development. Based on the clusterization on a district level we defined 3 clusters. The first one – 

“economically poor - ecologically stable” has the highest probability for agricultural development and ability to transform into 

a well-developed agrarian cluster and to develop environmentally friendly activities and tourism. The second cluster –” 

economic developed” has potential for good prospects for the realization of the population, development of the diverse sectors, 

access to education and a high standard of living. The third cluster called “transitional - towards good economic development 

and ecologically unstable” has potential for the development of activities, including agrarian and use of new technologies to 

contribute to GDP per capita growth. The given policy recommendations are directed into the development of the three clusters. 

In the first cluster, policy makers should direct efforts to overcome the economic problems by transformation into a well-

developed agrarian cluster. Cluster 2 is well developed and the policy should be directed at increasing the economic capacity 

of the studied areas. Cluster 3 is a transitional one and there the policy makers should try to develop a multifunctional way of 

transformation to sustainable territory for living.  

The results are part of the scientific project DN 15/8 2017 Sustainable multifunctional rural areas: reconsidering agricultural 

models and systems with increased demands and limited resources funded by the Bulgarian research fund.  

JEL Classification Numbers: Q01, Q10, R11, DOI: 10.12955/cbup.v7.1380 

Keywords: rural development, agriculture, cluster analysis, policy recommendation  

 

Introduction 

There are different views on the roles of agriculture for rural development. Some authors consider 

agriculture a major sector for development (Corral et al., 2017). Others (Baldock, et al., 2001; 

Freshwater, 2000) share the opinion that the importance of agriculture for rural development is 

decreasing. A group of researchers focuses on climate change and the changing role of agriculture 

(Langlais et al., 2009; Reidsma et al.,2015). Nevertheless, in the focus of discussions, the importance of 

agriculture for the development of rural areas in economic, social, cultural and environmental terms and 

its changing role in new paradigm of scarcity of the resources is mentioned. 

The main aim of this study is to reveal the place and the role of Bulgarian agriculture in rural 

development. This study has the following structure: 1) Literature review of relevant authors’ findings 

directed to state the role of the agricultural sector in the development of rural areas; 2) the author’s view 

about the application of Cluster Analysis for the Development of Territorial Units; 3) the methodological 

framework of the study; 4) the cluster analysis that is launched for distribution in Bulgarian districts; 5) 

an analysis is made according to the results for the importance of social, economic and ecological 

development of districts in Bulgaria and possible future development of Bulgarian districts is proposed.  

The results are part of the scientific project DN 15/8 2017 Sustainable multifunctional rural areas: 

reconsidering agricultural models and systems with increased demands and limited resources funded by 

the Bulgarian research fund. 

Literature review 

Authors such as Corral et al., (2017) consider that agriculture is the main driving force for rural 

economies by improving the incomes of the poor and the sources from which they earn their living. 

Copus et al., (2011) add that the economic aspect refers to the role and function of the land, the landscape 

and the environment as a source of economic activity in rural areas. They also surveyed the 

environmental processes and the role of agriculture in rural development as changing due to changes in 

the environment and climate change impact on rural development. Langlais et al., (2009) point out that 

climate change will affect economic activities in rural areas and will have an impact on agriculture and 

its importance. Climate change impacts will be significant in regions where agriculture and other key 

activities are still relatively important and in regions where there are highly developed activities such as 

"food consumption in rural areas". The survey states that regions in which economic diversification is 

developed will be less affected and diversification would be one way to reduce the expected impact of 
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climate change. An OECD (2010) study outlines how different types of activities and diversification 

from farm households can contribute to the expansion of economic activity in rural areas. Diversification 

from agricultural holdings can take a variety of forms: from increasing the range of agricultural products 

generated by the holding to the allocation of household production factors, to non-farm production 

activities. In this respect, diversification may contain changes in the way how households allocate their 

resources, also the results obtained from the use of these resources and the location of the activities. 

Reidsma et al., (2015) consider that climate change, technology, policy and prices impact on agriculture 

and rural development. They share a view that environmental impacts (global warming, terrestrial and 

water eutrophication) are negative, and in terms of social aspects (size of farm, number of farms, nature) 

the impacts are mixed. In this respect, in a period of climate change, there will be a change in both the 

impact of agriculture on rural development and its role for the development of the regions. 

Some authors study the tendencies of the decreasing role of agriculture in rural areas. The study 

conducted by the OECD (2010) indicates that although farms contribute to the rural economy by creating 

employment and income generated by their agricultural and non-agricultural activities, there is a relative 

decline in the economic role of agriculture. High employment rates are often observed in rural areas, 

especially in those regions where transport connections are developed, urban centers are near or there is 

a potential for development of local assets. Agricultural activities can generate positive and negative 

externalities. According to Baldock, et al., (2001), intensification of agriculture occurs in areas where 

there is quality land and in more developed regions and the decreasing importance of agriculture is 

observed in poorer areas or where there is low quality land. The role of agriculture in rural development 

is also associated with demographic and economic changes that reduce the dependence of rural residents 

on the agricultural sector and other primary industries. However, new industrial productions occur which 

lead to the development of the services sector, but this statement is not relevant for the regions that suffer 

from the decline in their development. This view is shared also by Freshwater (2000), who considers 

that industrial production in rural areas increase in some regions, giving rural people opportunities for 

alternative employment. Reduction of the importance of agriculture and structural changes in economies 

has direct and indirect negative impacts on the economic results in rural areas. 

Application of Cluster Analysis for the Development of Territorial Units 

Clyster analysis is widely used method for developing a framework for territorial units. Often 

researchers use this method to trace out the dynamics in progress in the agricultural and rural 

development at a territorial level (Mazzocchi & Montresor 2000.) They provide an analytical tool to 

simplify and interpret the results in order to supply a flexible instrument to policy-makers. Some of the 

main indicators which are used are GDP, unemployment rate, employed people in agriculture, and UAA.  

From the point of sustainable dimension, other authors used the cluster analysis to propose a distribution 

of water supply by clustering the territory with the level of water used in agriculture (Bartolini et al., 

2007). Different types of cluster analysis are detailed and studied by Tiwari & Misra (2011). They 

applied various tools such as cluster analysis for solving agricultural problems. The study is theoretical 

and includes several types of clusterization as fuzzy clustering, Hierarchical agglomerative clustering, 

Hierarchical divisive clustering, and Agglomerative clustering.  

Industrial cluster distributions are proposed by Padmore & Gibson (1998), who propose a system of 

innovation for industrial cluster analysis on a regional level.  

From the social point of view, the distribution of the territory through cluster analysis is used by many 

authors where they mainly applied a cluster analysis according to the net income per capita (Guan 

&Men, 2009).  

Some authors applied the cluster analysis in agricultural sector for the distribution of dairy cattle farms 

(Harizanova et al., 2016).  

Authors specialized in eco-economic use cluster analysis to propose an allocation of the polluted soils. 

The used methodology includes analysis by fuzzy c-means cluster analysis and non-linear mapping with 

data from 521 locations. The output is a map which can be used as a tool for policy implementations or 

developing special rules or regulations for the limitation of pollution (Hanesch et al., 2001). 

Data and methodology 

The analysis of district development takes into account the importance of European cohesion policy and 

national support for the achievement of smart, sustainable and inclusive growth. Bulgarian districts have 
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a different level of development and for their proper understanding they should be grouped according 

to their economic, social and environmental status. 

Application of cluster analysis for the collected data 

Regions in Bulgaria are not equally developed and differ in the levels of their main macro indicators. In 

order to group and analyze them, several variables should be used. An appropriate method for achieving 

the desired result is cluster analysis and on this basis the 28 districts in Bulgaria were grouped. For the 

purpose of the research k-means cluster will be used. K-means is a procedure where a starting point 

system is used to perform the analysis, which is also referred to as a name seed (Hair et al., 1998) or 

segments. In this way the segments form separate “point clusters”, which are then merged until they can 

not be transferred to any other group with the corresponding variables. For this purpose, the Euclidean 

distance equation  (1) is used. 

Euclidean distance 

(1)                                                   
2

1





p

k

jkikij xxd  

Source: Aldenderfer and Blashfield (1984) 

For the need of the analysis 20 variables were tested for correlation after standardization of the data. 

The chosen variables are based on national statistics and include: economic development such as GVA, 

investments, incomes etc., demographic dynamics and social indicators. The data includes also variables 

for environment and agriculture. After reducing the correlated variables, a clusterization procedure is 

made for 3 clusters based on 7 variables, which are presented in Figure 1, while the distribution is 

presented in Table 1.  

According to the information, clusters are characterized and named as is shown in Table 2. 

Analysis and development of clusters - Results and Discussion 

Economic development 

For the 2001-2017 period, the average income per capita is increasing in all the clusters, respectively by 

162% for Cluster 1, 250% for Cluster 2 and 233% for Cluster 3. The highest average income per capita 

is in Cluster 3, followed by Cluster 2 and Cluster 3 is the lowest income observed. This is explained by 

poorly developed economic activities in areas in Cluster 1 and the presence of larger cities and industrial 

centers on the territory of Clusters 2 and 3. 

Table 1: Distribution of the clusters - Number of districts and their share in %. 

Districts  Number Share in % 

Cluster 1 5 18% 

Cluster 2 10 36% 

Cluster 3 13 46% 

TOTAL 28 100% 
 

 Source: Authors 

 

Figure 1: Cluster distribution of Bulgarian’s districts  

 

Source: Authors 
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Table 2: Characteristics, name and potential for development of clusters 

Clusters  Characteristics  Given name  Positives/ potential   

Cluster 

1 

 

Low levels of  GDP; 

High share of 

unemployment; 

Low share of employment; 

Low levels of carbon 

dioxide emissions in the 

atmosphere. 

 

Economically poor - 

ecologically stable 

Ability to transform into a 

well-developed agrarian 

cluster; 

Development of 

environmentally friendly 

activities and tourism; 

Alternative employment. 

Cluster 

2 

High GDP, Low 

unemployment rate; 

A high share of 

employment, 

Large costs of acquiring 

tangible fixed assets per 

capita. 

Economically developed Good prospects for the 

realization of the population; 

Diverse sectors; 

Access to education; 

A high standard of living. 

Cluster 

3 

High levels of carbon 

dioxide emissions in the 

atmosphere; 

Low unemployment rates; 

A large number of people 

living below the poverty 

line. 

Transitional - towards good 

economic development - 

ecologically unstable 

Development of activities, 

including agrarian; 

Use of new technologies to 

contribute to GDP per capita 

growth.  

 

Source: Authors 

For the period 2000-2016, foreign investment is increasing in all three clusters by 90% each. During the 

analyzed period, foreign investment is the lowest in Cluster 1 - 477 euro / person. In Cluster 2, the 

highest amount of foreign investment was reported - 1361 euro / person on average for the analyzed 

period, followed by Cluster 3 with 1159 euro / person. This is also explained by the high level of 

unemployment in Cluster 1, the low GDP per capita and the relatively weak economic development of 

this cluster.  

Demographic and social development 

For the period 2001-2017, the urban population is increasing in all three clusters, but the most 

insignificant data of increase is observed in the third cluster - 1%, and in the other two clusters observed 

which increase by 3%. The share of the urban population is lowest in Cluster 1, with an average of 55% 

over the analyzed period, and the highest cluster percentage is 69% on average, followed by Cluster 3 

with 66% urban population.  

Similar to the average per capita household income for the period 2003-2017, employment is increasing 

in all three clusters by around 13% in each. This is a trend for all areas, with an increase in employment 

ranging from about 5% to about 13%. In 2017, the highest employment rate is in Cluster 2 (66.2%) 

followed by Cluster 3 to 64.7%, and the lowest employment rate was observed in Cluster 1 - 58%.  

Ecological development 

Comparison of clusters with respect to carbon emissions shows that Cluster 3 emissions are the highest 

while the lowest are seen in Cluster 1. This is explained by the low economic activity in Cluster 1 areas 

while the high level in Cluster 3 due to the fact that it includes some of the districts in Bulgaria where 

energy production is developed and emissions are emitted. 

In Cluster 1, for the period 2010-2016 year the level of emissions decreased by 52%, while in Cluster 2 

and 3 a decrease of only 14% was observed. Reasons for higher carbon emissions, and relatively low 

level of reduction for the period 2010-2016 may be explained by the high GDP per capita as a result of 

greater economic activity. The dynamics is presented in a Figure 2.  

The level of waste in all three clusters is decreasing in the period 2008-2016 with the highest rates of 

reduction seen in Cluster 3 with 32% and the lowest in Cluster 2 with 27% (Figure 3). The reduction of 

waste per capita can be explained by the promotion and raising of awareness for the management of 

waste, the implementation of waste treatment activities such as reusing and recycling and other 
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environmental friendly practices leading to diverting waste from landfills. In the country, a positive 

trend towards improved waste management practices has been observed, as they have achieved national 

targets for household waste recycling, recovery and recycling of packaging waste and the objectives of 

recycling of waste stock (EEA, 2016). The reduction of waste in Cluster 2 is mostly due to the reduction 

of waste in the District of Pernik, where industrial production decreased for the analyzed period. 

Figure 2: Emissions (ton/sq.km) 

 
Source: Authors based on data of NSI 

 

Figure 3: Waste (kg/person) 

 

Source: Authors based on data of NSI 

Agriculture development as a way for sustainability in the areas – findings and conclusions  

From the collected data and clusterization at the district level, it can be concluded that Cluster 1 has the 

highest probability for agricultural development. This cluster has ability to transform into a well-

developed agrarian cluster and to develop environmentally friendly activities and tourism.  
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All districts which are in Cluster 1 have in their district development strategies have pointed towards 

agriculture development with high priority. The main conclusions of the perspectives and constrains of 

developing the sector can be summarized as follows: 

Table 3: Main findings and conclusions for agricultural development in Cluster 1 

Current constrains and findings Perspectives 

Existence of fragmented land as a result 

of the process of restoration of land 

ownership  

Fisheries and aquaculture are a specific sector that provides 

employment of some of the population along the Danube coast and 

in some areas of the Danube 

Slow rate of consolidation of the land The territory of the area in freshwater fish farming - fish farms and 

dams 

A large number of people living in other 

regions of the country and abroad 

Agriculture is developing intensively and the production culture 

in the sector is rising 

Low rents paid by cooperatives and 

landlords 

Suitable natural conditions for the development of organic 

farming and the production of environmentally friendly products 

Low price of agricultural land High degree of usable agricultural land. 

Preconditions for its development are the presence of high-

productive lands and favorable agro-climatic conditions 

Lack of funds for farmers to apply 

modern technology and use of modern 

equipment 

 

Desertification of populated areas in 

mountainous and semi-mountainous 

areas 

 

 

Source: Authors 

In Cluster 2, 50% of the district development program pointed towards agriculture as a main priority for 

development. According to the state of agriculture the perspectives and constrains are shown in Table 

4.  

Table 4: Main findings and conclusions for agriculture development  in Cluster 2 

Current constrains and findings Perspectives 

The sector is the main source of income for the 

population in the villages and in most for most 

municipalities in the area, but GVA from it is 

declining  

Diverse soil, climate and relief complex, favorable 

to the development of agriculture 

Absence of another alternative income and 

employment, leads to increased migration of 

working population 

Good conditions for intensive and environmentally 

friendly farming; Beneficial complex of preserved 

natural, anthropogenic environment and 

biodiversity 

In a difficult situation are the villages which GDP is 

mostly by agriculture, tourism, forestry and 

hydropower 

An important role in achieving sustainable 

economic growth in the region will be the creation 

of favorable economic conditions for the 

development of modern agriculture and the 

restoration of irrigation facilities and irrigation 

systems 
 

Source: Authors 

In Cluster 3, 92% of the districts pointed towards the agricultural sector as a priority for development. 

The main findings and conclusions are shown in Table 5. 

Policy recommendations and conclusions 

According to the results and analysis made we can conclude that the development of the Bulgarian 

districts is not equal and some areas are lagging behind in their economic, social and ecological status. 

Based on clusterization of the territory into 3 clusters we can suggest that the policy makers should 

consider different policy goals for reaching sustainability. In Cluster 1 agriculture has a significant role 

for sustainability and this is the main priority given by the policy makers. Cluster 2 is mainly represented 

by districts where the population of the country is concentrated. The efforts of policy makers are 

important to support sustainable economic growth in the region by the creation of favorable economic 

conditions for the development of a modern and innovative economy. The most multifunctional cluster 
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is the third one with the given name - Transitional - towards good economic development – and which 

is ecologically unstable. The policy should be directed to overcome the negative effect of the operating 

industry which pollute the area. On the other side, a good possibility for diversification of activities can 

be established in order to transform Cluster 3 into a stable and attractive place to live. 

Table 5: Main findings and conclusions for agriculture development in Cluster 3 

Current constrains and findings Perspectives 

Highly productive and competitive products in the 

field of plant and livestock breeding 

Recovery of irrigated agriculture 

Rich agro-ecological potential, which allows a 

high degree of realization of the productive 

capacities of the area 

Attracting investment in the processing agricultural 

production industry 

Favorable infrastructure for the development of 

export-oriented production, including: the largest 

and most modern port complex in Bulgaria and a 

built-up system of rail and road transport 

Crossing of two phytogeographical zones - the 

Mediterranean and Mediterranean, as well as two zoo-

geographic zones - the North and Mediterranean. These 

conditions are extremely rich in variety. There are rare 

and endangered species included in the Red Book of 

Bulgaria, endemic and relict species, and a wide variety 

of valuable medicinal plants 

The agro-climatic conditions are suitable for the 

development of crops with a shorter vegetation 

period due to the typical summer droughts 

Vertical integration of the famers; 

Better connection with processors  

The highly predominant mechanized cultivation of 

mixed cultures engages less manual labor 

Implementing of new varieties - high yielding, resistant 

to changing climatic conditions and a generally 

growing crop of agriculture 

A leading place in the country in terms of the size 

of the agricultural areas occupied with perennial 

plantations and mostly - wine vineyards. The 

cultivation of wine grape varieties is conditioned 

by the extremely favorable soil and climatic 

conditions - as evidenced by the high quality wine 

grape varieties used for raw materials in the wine 

industry 

Collaboration between the science and the farmers 

 

Source: Authors 
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THE IMPACT OF EXCHANGE RATE ON ECONOMIC GROWTH IN ALGERIA 

Mohammed Touitou1, Yacine Laib2, Ahmed Boudeghdegh3

 

Abstract: The transmission of changes in the exchange rate to macroeconomic performance has led to debates about their 

impact, particularly on growth economic. Many economists consider the exchange rate as a transmission channel of 

economic policy for open economies. This article focuses to determining empirically the impact of the exchange rate on 

economic growth. For this, we will adopt an approach in terms of the vector autoregressive model (VAR) with four variables 

namely, the real effective exchange rate, economic growth, financial development with credit indicators and finally the 

money supply. The empirical results allow us to confirm our theoretical expectations that decline in the real effective 

exchange rate of the dinar increases the growth economy through public spending for consumption and is stimulated by oil 

taxation. 

JEL Classification Numbers:F31, F43, C32, E51, DOI: 10.12955/cbup.v7.1381 

Keywords: Exchange rate, Economic growth, VAR, Financial development, Money supply. 

 

Introduction 

The question of choice of exchange rate regime is a major importance for the economic development 

of a country. The debates around this subject have been posed with more intensity since the works of 

(Friedman, 1953)and (Robert, 1995)who have placed this issue at the center of international 

macroeconomics. Moreover, as a result of the collapse of the Bretton Woods system, countries have 

now been free to adopt the exchange rate regime (fixed, floating or intermediate) best suited to their 

needs. Both theoretical and empirical investigations have attempted to identify the most appropriate 

exchange rate regime for an economy by examining its effects on macroeconomic variables. 

In fact, the exchange rate policy of each country should favour a system whose objectives and goals 

are to achieve faster, stable and sustained growth. Referring to this principle, Lahrèche-Revil (1999) 

advance that the exchange rate regime affects the stability and competitiveness of the state economy. 

Indeed, the exchange rate plays a strategic and considerable role for any company that exports or 

imports, or any financial or non-financial institution that lends, and borrows on foreign markets. 

Ross (1997), defined how the degree of development of the measurable financial system by its ability 

to mobilize savings, facilitate the distribution of capital and improve risk management could promote 

growth through its effects on the accumulation of capital. 

The first current points out that the adoption of an unsustainable exchange rate regime is detrimental to 

economic growth, Frankel (1997) indicates that fixed exchange rate regimes are more advantageous 

compared to floating exchange rate regimes, especially currency unions that encourage investment and 

trade, and therefore promote growth (Jeffrey, 2004). According to the empirical results obtained by 

Andrew (2000), monetary unions would have a positive effect on international trade and exchange rate 

volatility. Susan (1996)also suggests that the flexibility of the exchange rate regime is a source of 

exchange rate volatility that increases the profitability risk of export transactions, investments and 

therefore weakens growth. 

In general, the choice of a good exchange rate regime for rapid economic growth is not yet decided. 

Some authors believe that a fixed and stable exchange rate regime generates rapid growth, and the 

shift to flexibility is associated with increased volatility in exchange rates. Others argue that fixed 

exchange rate regimes are not able to absorb shocks that misalign the exchange rate, but the adoption 

of floating regimes may reduce the likelihood of a sustainable imbalance in the exchange rate likely to 

affect the exchange rate, which cause an economic crisis and a recession. The second current shows 

that the misalignment of the real exchange rate affects the economic growth and welfare of a nation. A 

mispricing of the exchange rate can influence economic growth, for example, an overvaluation of the 

national currency beyond equilibrium. Overvaluation negatively affects the international 

competitiveness of domestic products in the short term, i.e. to say it penalizes the trade balance and 

thus harms economic growth.  

Finally, on the impact of exchange rate change on economic growth, theoretical and empirical work is 

involved. Mishkin (1996)points out that the exchange rate is a channel that plays an important role in 
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the way monetary policy affects the national economy, a depreciation of the national currency lowers 

the price of domestic goods in relation to foreign goods, which translates into an increase in net 

exports and hence in overall output (Barry, 2007). 

Exchange Rate and Economic Growth  

The link between exchange rate regimes and economic growth has been invested by several recent 

studies. The first study presented here was conducted by Rizzo (1998), which examines the impact of 

exchange rate regimes on growth in Latin America, the Mediterranean and South-East Asia. At first, 

the author excludes the growth rate of trade. The study performed a logarithmic regression of the GDP 

per capita on a fixed exchange rate proxy variable, lagged growth in public consumption in 

approximate terms of the fiscal impulse, the investment rate, the variability of the terms of the 

assimilated exchange the three-year sliding pattern of the World Bank's terms of trade and the 

development index.In a second step, the study integrates the rate of growth of foreign trade into the 

model. The results of the different regressions do not suggest a strong overall link between the 

exchange rate regime and the GDP per capita growth.  

The second empirical result that we analysed is that of Amvouna (1998), which has the following 

objectives. First, it checks how the various exchange rate regimes put in place in African countries 

have affected their economic performance. Second, given the international economic environment of 

the time, mainly the new monetary policy of the European Union and also the globalization of the 

economy, the author seeks to determine what would be the best currency exchange for the African 

countries. The results reveal that the investment rate, the rate of variation in the terms of trade, the rate 

of growth of the labour force, the solitary attachment to a currency and free float contribute 

significantly to increasing GDP. On the other hand, the fiscal deficit and the float-adjusted negatively 

affect growth. However, float-adjusted does not have a significant impact on economic growth. 

Thus, following an analysis of 25 emerging economies covering the period 1973-1998, and using their 

own classification, Bailliu et al (2001) found that floating exchange rate regimes had faster economic 

growth, but only for countries that are relatively open to international capital flows and, to a lesser 

extent, to countries with well-developed financial markets. Similarly, using the annual data for 183 

countries covering the period 1974-2000Levy Yeyati and Sturzenegger (2003) noted that more rigid 

exchange rate regimes are associated with lower growth in developing economies while in the 

industrialized economies, the type of scheme has no noticeable effect on growth. 

Edwards (1993),has studied the impact of exchange rate regimes on inflation on a sample of 52 

developing countries during the period 1980-1998. The results show that countries that were in a fixed 

exchange rate regime had lower inflation rates than those in a flexible exchange rate regime. Mundell 

(1995)compared economic growth in industrialized countries before and after the collapse of the 

Bretton Woods system. It shows that economic growth was much faster during the first period when 

exchange rates were fixed. As for their findings, Ghosh et al (1997)used annual data to test this 

relationship. This study does not fail to distinguish a conclusive result regarding the effect of the 

exchange rate regime on economic growth. 

Exchange Rates and Economic Growth in Algeria 

The nominal exchange rate has had two major periods; the first period of 1990-1996 marked by a 

continuous devaluation of the dinar. This devaluation was the necessary condition of the IMF when it 

signed the first standby agreement on May 31, 1989 to obtain its support for the repayment of external 

debt or even economic recovery. Then the second period from 1996 when the exchange rate was stable 

following the adoption of the managed float and the creation of an interbank foreign exchange market. 

In addition, the real exchange rate recorded a deviation from the nominal exchange rate because of the 

massive rise in the inflation rate during the first period, as exchange rate came closer in the second 

period following the fall in the level of inflation. This confirms the efforts made by the Bank of 

Algeria in terms of monetary and exchange rate policy. 

From the figure below, Algerian economic growth has had three major periods since 1990. The first 

recession period of 1990-1994 is characterized by negative growth rates of GDP. These mediocre rates 

are a consequence of the deterioration in hydrocarbon export earnings generated by the 1986 oil shock 

and the external debt crisis. Then, the second period of 1995-2001 was called an economic recovery, 

the growth of the Algerian economy remained modest and below its potential with an annual average 

of 3.4% and a decrease in 1997 (1.1%) due to a decline in agricultural production. Finally, the last 
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period of 2002-2015 was marked by an acceleration of growth following the launch in 2001 of a three-

year program to support economic recovery as well as the pursuit of economic reforms and especially 

by the reconstitution of foreign exchange reserves which have consolidated the balance of external 

payments. 

Figure 1: Evolution of nominal and real effective exchange rate 1990-2015 

 
Source: International Financial Statistic 

 

Figure 2: Evolution of economic growth 1990-2015 

 
Source: World Bank (WDI) 

Methodology and Empirical Analysis 

We proceed to analyze the impact of the exchange rate on economic growth with the use of a four 

variable VAR model (autoregressive vector model); exchange rate, money supply, financial 

development and economic growth. The estimation method used is least squares with the software 

Eviews9. The VAR analysis of the exchange rate impact will allow us to identify the structural shocks 

of the variables and to decompose their effect on growth following the Choleski decomposition. Thus, 

the impulse response functions allow us to detect how economic growth responds to exchange rate 

shocks. 

Presentation of the data: For this study, we use a time series covering the period from 1990 to 2015, 

i.e. 26 observations. Our sources of data are numerous: the International Financial Statistics of the 

IMF, the Bank of Algeria and the World Bank (World Development Indicators). In our study, we 

assume that only the exchange rate influences economic growth, it is inefficient and does not reveal 

the real impact. Other variables can influence growth that is why we extend our multivariate model to 

get closer to theory and reality. We retain then, the real effective exchange rate quoted ascertain (since 

Algeria is a country trading with several partners, it is useful to take into account an effective 

exchange rate that takes into account the weight of different currencies of transaction), the broad 

money growth rate M2, domestic credit as a percentage of GDP as an indicator of financial 

development, and the GDP growth rate. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

326 

Model specification: Before proceeding with the empirical estimation of the model, we must first 

specify among other things,the equation: 

𝐺𝐷𝑃 = 𝛽1 + 𝛽2𝑅𝐸𝐸𝑅 + 𝛽3𝐹𝐷 + 𝛽4𝑀𝑀 + 𝜀 

𝑅𝐸𝐸𝑅 : The real effective exchange rate,  𝐹𝐷: financial development,  𝑀𝑀:  money block. 

𝛽1, 𝛽2, 𝛽3, 𝛽4: represent the coefficients of the model; ɛ: represents the error term of the equation. 

However, since we work with a time series, it is necessary to make sure of their stationarity. The latter 

is a necessary condition for avoiding dummy relationships. 

Stationary test: For this purpose, we will adopt the Augmented Dickey-Fuller (ADF) and Phillips 

Perron (PP) tests, which take into account the possible autocorrelation of the differentiated series via a 

correction using delayed values. These tests identify the order of integration of the series. When the 

series is stationary in level its order of integration is (0) on the other hand if it admits a stationarity in 

difference, the order of integration can go from 1 to J.The results of the Augmented Dickey-fuller 

(ADF) and Phillips-Perron (PP) (see annex) tests indicate that:  

The real effective exchange rate and money block are stationary in level since the t-statistic -7.97 and -

4.74 are respectively below the critical value -3.60 at the threshold of 5% and their probability is less 

than 5%. On the other hand, gross domestic product and credits are not stationary in level since their 

statistical values -3.38 and 0.61 are respectively greater than the critical value -3.60 and their 

probability is greater than 5% (0.07 and 0.99).  

After examining the various tests, the non-stationary series became stationary after a first difference 

estimator. We can therefore conclude that the real effective exchange rate and money supply series are 

integrated of an order of 0 while the series gross domestic product and the credits (FD) are integrated 

of an order of 1. 

Cointegration test: Since the variables of our model are not integrated of the same order, we can say 

that there is no cointegration relation in the sense of Granger. So we cannot estimate the impact of the 

exchange rate on growth, and neither can we construct a Vector Error Correction Model (VECM). 

That said, the model compatible with our empirical study is the vector autoregressive model (VAR). 

Determining the number of delays P: 

The determination of the VAR delay number was made using the information criteria. 

Table 1: Number of delays of the VAR model 

 
Source: Author 

The analysis of the table shows that referring to the different criteria, the minimum for Schwarz and 

Akaike corresponds to p = 2, so the number of delays to retain which minimizes the information 

criteria is 2. We therefore retain a VAR (2). 

Model estimation:  After checking the stationarity of the time series and determining the number of 

delays, we move on to the estimation of the VAR model (2) to analyze the impact of the exchange rate 

on economic growth and to see its reaction following a shock on the exchange rate. The results of the 

estimation allows us to write the equation of each variable according to its past values and the past 

values of the other variables. In our model that deals with the impact of the exchange rate on growth, 

we are interested in estimating only the equation of our variable to explain namely economic growth. 

The equation obtained is thus: 

𝐷(𝐺𝐷𝑃) = −1,006 ∗ 𝐷(𝐺𝐷𝑃(−1)) − 0,45 ∗ 𝐷(𝐺𝐷𝑃(−2)) − 0,12 ∗ 𝑅𝐸𝐸𝑅(−1) + 0,16

∗ 𝑅𝐸𝐸𝑅(−2) + 0,14 ∗ 𝐷(𝐹𝐷(−1)) + 0,01 ∗ 𝐷(𝐹𝐷(−2)) + 0,005 ∗ 𝑀𝑀(−1)

+ 0,02 ∗ 𝑀𝑀(−2) − 4,98 

R2=74,22       F-stat=5,03 

The results of the estimation show that the parameters of the model are globally significant. The 
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coefficient of determination R2 is equal to 74.22%. This means that model-independent variables 

explain 74% of growth while the rest (26%) is explained by other variables that were not taken into the 

model. Our model is globally significant given the value of the F-Statistics (5.03) which is greater than 

the value tabulated at the threshold 5% (2.59). It is therefore concluded that the model is retained. 

Validation of the model: To continue the rest of the work on the estimated model and to interpret the 

results obtained, it is essential to carry out some tests in order to validate the model. There are three 

tests: the stationarity test, the normality test and the autocorrelation test. 

Stationary of the model: The stationary of the VAR model (2) is tested by the inverse of the 

characteristic polynomial roots. If the inverse of all the roots is within the unit circle, then the 

stationarity conditions of the model are verified. 

Figure 3: Invers roots of AR characteristic polynomial 

 

Source: Author 

The inverse of all the roots is in the unit circle according to the stationarity test. The stationarity 

conditions are verified; the VAR model (2) is stationary and is therefore retained. 

Normality test: This validation test of the VAR model makes it possible to see if the residuals (error 

terms) of the model follow a normal distribution. In our study, we refer to the Jarque-Bera normality 

test. The following table represents the results of the normality test of the model: 

Table 2: Normality test 

 

Source: Author 

The normality test results on the model indicate that the variables follow a normal distribution since 

Jarque-Bera probability (0.5860) is greater than 5%. 

Autocorrelation test: The lack of autocorrelation between errors is one of the necessary conditions 

for validating an econometric model. To do this an autocorrelation test must be made. In this study, we 

refer to the Lagrange LM multiplier test. 

Note that there is no autocorrelation between model errors since the probabilities are greater than 5%. 

The various tests carried out show that the model is stationary; the errors are not auto-correlated and 

follow the normal law. Therefore, the model is validated and retained; it can be the subject of 

economic analysis and interpretation. 
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Table 3: Autocorrelation test (LM) 

 

Source: Author 

Result and interpretation: We will present the impulse response functions and the variance 

decomposition of forecast errors to determine the relative importance of each shock in explaining 

fluctuations in economic growth. We proceed last to the Granger causality test. 

Detection of the instantaneous impact of pulse functions: Impulse response analysis is one of the 

main uses of VAR processes in empirical applications. It is therefore interesting to examine the impact 

of shocks in such a framework. 

Examination of the magnitude of transmission of shocks to the exchange rate, financial development 

(credit) and money supply to growth allowed us to measure the impact of a depreciation of the 

exchange rate, an increase in the money supply and credits. The accumulated impulse responses 

represented by continuous blue lines are presented over a 10-year horizon. 

Figure 4: Instant impact  impulse functions 

 

Source: Author 

All shocks are standardized to 1%, and therefore, the vertical axis indicates the percentage of the 

approximate change in growth in response to a 1% shock on the exchange rate, the money supply and 

the financial development (credit). The results of the impulse functions of the model are shown in the 

figure 4. 

It is generally noted that the impact of shocks on the variables fades at the end of the 10th period; we 

note that the shocks are transient that is to say that the variables regain their long-term equilibrium. 

A shock on the real exchange rate results in positive and negative alternating effects on economic 
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growth during the whole period. These effects are manifested by periods of increase (3, 7, 9, 10), in 

other words a fall in the exchange rate stimulates economic growth (1.67-0.22-0.04-0.01). This 

exchange rate channel is based on the idea that a fall in the real value of the national currency 

increases economic growth through the petroleum taxation that stimulates public spending since the 

Algerian economy is very dependent on hydrocarbons. This effect diminishes at the end of the period. 

As for the periods of decline (2, 4, 5, 6, 8), the shock has had a negative effect on growth. 

A shock on financial development (credit) has a positive effect from the second year (1.08), however, 

an increase in credit stimulates production and investment and thus promotes economic growth. This 

result is validated by the work of Schumpeter, who considers that bank credit is the most decisive 

element of economic development, which thus favors access to capital goods needed to increase 

production. There is also the work of Mc Kinnon (1973) who points out that the efficiency of the 

development of the financial system stimulates growth. The effect becomes negative in the fifth year (-

0.06), this may be explained by a rise in inflation during this period which has had an impact on 

growth. Finally, it stabilizes over the long term reaching 0.05.  

Finally, a shock on the growth of money supply appears from the second year and produces a positive 

effect (0.05) on growth but is not significant, however this effect becomes negative to gain its initial 

value. This says that the money supply does not stimulate economic growth. This result is confirmed 

by neoclassicals who emphasize that money is neutral and has no effect on real variables and therefore 

on activity and growth. 

To better discern the transmission of exchange rate shocks to inflation, the analysis of variance 

decomposition is used. 

Decomposition of variance of forecast errors: The analysis of the variance decomposition of the 

forecast error (Choleski decomposition) completes the study of impulse response functions. The 

contribution of different shocks to the variance of the forecast error is presented in the table below. 

Table 4: Decomposition of variance of growth forecast errors 

 
Source: Author 

The decomposition of the variance indicates that over a one-year horizon, the variance of the forecast 

error of growth (GDP) is due only to its own innovations (100%), it is only from the second year that 

the contribution of the other variables increases. In other words, the variance of the forecast error of 

growth (GDP) is 65.78% due to its own innovations, 9.83% to that of the exchange rate, 24.31% to 

that of financial development FD (credits) and 0.06% to that of the money supply. From the fourth 

year, the contribution of all variables remained almost stable. 

It is therefore concluded that the exchange rate contributes a good deal in determining the variance of 

the forecast error. 

Granger causality test: From this test, we can determine the causal link between the explanatory 

variables of the model and the variable to explain namely economic growth. The results of the test 

allow us to conclude that: it is the real effective exchange rate (REER) and the financial development 

(FD) measured by the credit that cause Granger economic growth because their probability is less than 

5% (0.0001 and 0.0041 respectively). However, the money supply does not cause economic growth, as 

the probability (0.69) is greater than 5%. In addition, these three variables can jointly cause the growth 

rate of the GDP given the overall probability of less than 5% (0.0004). 
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On the other hand, such relations do not exist between the other variables. From this test, it is deduced 

that the economic growth in Algeria measured by the gross domestic product is caused by the real 

effective exchange rate and the credit taken as an indicator of financial development. 

Conclusion 

Any optimal economic policy uses transmission channels that prove effective to achieve its goals. 

These channels differ according to their speed of transmission of innovations. In the case of an open 

economy, the direct channel of the exchange rate plays an important role in the immediate 

transmission of impulses. This channel allows economic policy to influence macroeconomic 

performance, namely growth. Given that the exchange rate influences economic growth in interaction 

with other variables as indicated in the economic literature, it is crucial to see the response of growth 

to shock on these variables. 

Thus, throughout the paper we proceeded to study the impact of the exchange rate on economic 

growth for the period 1990-2015 based on a four-variable VAR model. The estimation of the model 

shows that the model is a VAR2, which is globally significant, stationary and validated according to 

the different tests.Moreover, Granger causality indicates that it is the real exchange rate and financial 

development that causes growth in Algeria.  

Cholesky's decomposition indicates that it is the exchange rate that contributes a good deal in 

determining the variance of the forecast error.  

The study of implausible response functions shows that a depreciation of the exchange rate increases 

economic growth, and an increase in credits that reflect financial development increases growth. 

Regarding the money supply, an increase in it contributes very little to an increase in growth. 

 It is therefore concluded that the real effective exchange rate of the dinar contributes to the rise in 

economic growth through the petroleum taxation that stimulates public spending for consumption, 

since the Algerian economy is highly dependent on hydrocarbons. This result is part of Keynesian 

thinking, which stipulates a policy of economic recovery by supporting consumption.In addition, the 

financial development measured by domestic investment-oriented loans is also generating growth. 
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THE IMPORTANCE OF BRAND IN CONSUMER BUYING BEHAVIOR 
AND PRODUCT QUALITY ASSESMENT 

Viera Valjaskova1, Pavol Kral2
 

 

Abstract: In order to maintain or increase market share, every company tries to use the most optimal combination of marketing 

communication tools or marketing mix tools. There are a large number of products placed on the market from a large number 

of companies that need to distinguish one another from competing companies. The most important tool to differentiate from 

competitors is the brand of products. The aim of each company is to ensure that their product brand is brought to the attention 

of customers and that customers associate especially positive associations with its brand(s). We are of the opinion that if the 

first and then repeated purchase of customers of the same product of a given brand confirms that the product meets the required 

characteristics and quality they expect from the product, customers will not doubt the quality of the products sold under the 

brand and will regard it as quality. For this reason, the aim of the paper was to confirm the importance of the brand in consumer 

buying decisions and to find out whether consumers really perceive the brand as a guarantee of product quality. To meet the 

aim of the paper, we conducted a questionnaire survey, which confirmed the importance of the brand in consumer purchasing 

decisions and the perception of the brand as a guarantee of product quality. We also confirmed a statistically significant 

dependence between brand perception as a guarantee of product quality and the age of respondents, confirming the importance 

of demographic characteristics in the implementation of company marketing activities. 

JEL Classification Numbers: M37, DOI: 10.12955/cbup.v7.1382 

Keywords: Brand, Product, Quality

 

Introduction 

Consumers are influenced by many factors in their purchasing decisions, be it their economic situation, 

expectations, the influence of the environment in which they live, the lifestyle they prefer, or preferences 

from their surroundings. One of the factors that influence consumer purchasing decisions is also the 

brand of the product. For consumers, the brand is of great importance today as there are many different 

manufacturers in the market and one or more brands are associated with each manufacturer (Valaskova 

et al., 2018). The goal of a company is therefore to create a brand that will be successful on the market. 

To achieve that goal, they must use an effective combination of marketing tools to create a strong 

awareness of their brand (Moravcikova et al., 2017). 

In today's marketplace, companies often have a difficult role in creating new brands, or in strengthening 

their existing brands. This is because on the market today, there is an incredibly large number of small, 

medium or large companies with which they are competing for loyal customers (Szkutnik & Szkutnik, 

2018). The creation of a strong brand is therefore becoming one of the most important marketing 

activities of any company operating in all producer's sectors (Alshehhi & Olah, 2017). The essence of a 

strong brand is to provide the information the consumer is looking for before competing companies can 

(Cygler & Sroka, 2017). Its role is to make it easier for consumers to choose products. That is why 

companies are trying to create product associations so that consumers perceive it as a quality product 

and as a product that always meets their expectations. Consequently, building a brand with tradition is 

a way of achieving consumer loyalty so that consumers will not have to doubt the quality of that brand. 

Theoretical background 

The brand is seen by consumers as an important part of the product as it contributes to its value. 

Companies are therefore trying to create brands that bring positive mental associations to consumers. 

The purpose, direction and meaning are given by brand identity. Identity involves a unique array of 

associations that business and marketing departments try to maintain and derive, whose job is to build a 

customer-producer relationship. The manufacturer is committed to the customer that their product is of 

adequate quality (Massey et al., 2018). If consumers are convinced of the quality of the brand's products, 

there is a high probability that they will become loyal consumers of the brand, contributing to building 

and increasing brand value (Kliestikova & Janoskova, 2017). Therefore, it is essential to focus on 

strengthening brand value because it brings competitive advantages to the brand owner and also derives 

from many benefits, such as perception of brand quality, customer loyalty, and so on (Radulescu & 
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Hudea, 2018). Therefore, companies should strive to keep their brand value for a long time and acquire 

new customers, because they cannot only maintain their value but also increase their value. 

Brands can be classified into several groups based on the value and degree of market recognition. The 

strongest brands are brands that have a high degree of loyalty from consumers. They are followed by 

brands that are significantly preferred to others. Brands that have a high level of acceptance mean that 

consumers like to buy them. Furthermore, there are brands that consumers recognize, search for, so they 

have a good knowledge of the brand. Finally, there are brands that are not known to consumers, so 

consumers do not have a good knowledge of them, they do not search for them, nor do they recognize 

them amongst other brands (Aaker, 2003). 

In connection with the brand's reputation in the minds of customers, it is essential to select marketing 

communication tools that will introduce the brand and make it known to a large number of potential 

customers. Nowadays, in which social media and online marketing has a large impact on consumer 

decision-making, companies use this tool to communicate with customers (Lăzăroiu, 2018). Hsu (2019) 

therefore explored the impact of brokerage relationships between community members and the brand 

and created a model that determines the impact of these factors on customer buying behavior. Among 

other things, he found that brand trust and brand passion played an important brokerage role. Kaspar et 

al. (2019) also paid attention to online marketing, specifically examining the impact of demographic 

targeting of ads on brand rating and visual customer attention. The results of a study by Bacik et al. 

(2018) promote the importance of using social media, as the fastest tool to communicate with customers, 

for branding purposes, as they have the greatest impact on consumer perception and attitudes. Stefko et 

al. (2016) discussed the impact of website content on the image of educational institutions. 

Kim & Sullivan (2019) argue that brand technical parameters such as product attributes, product features 

may be infallible, but personal feelings and experiences better shape brand evaluation from a consumer 

perspective. Ugalde et al. (2019) investigate whether brand awareness or brand credibility is needed to 

develop brand identification that affects consumer purchasing decisions. They found that brand 

credibility has a greater impact on brand identification than brand awareness. It is therefore necessary 

for companies to focus their attention on ensuring that consumers perceive their brands as trustworthy 

and do not doubt their quality. Lin & Chuang (2018) explored the relationship between brand image, 

customer attitude, intent and loyalty, and found, based on a questionnaire survey, that brand image 

affects consumers' attitudes and purchasing intentions. Nobar & Rostamzadeh (2018) found that 

consumer satisfaction, experience and loyalty have an impact on brand strength in the hotel industry. 

Methods 

Given the facts outlined in the previous section of this paper, we wanted to find out what the brand's real 

importance is in a buying customer’s behavior, and whether customers assess the quality of purchased 

products by product brand. For the purpose of fulfilling the aim of our paper, we used a questionnaire 

as a tool that we distributed through social networks. We chose social networks precisely because of 

their growing importance in company communications with customers, and because more and more 

people are active on social networks, allowing us to get the necessary sample size (384 respondents) 

faster than using another contact method. 

We focused our research on a specific kind of product, namely mobile phones. The reason for focusing 

the research on these products was the ever-increasing attractiveness of the telephony industry and the 

fact that nowadays mobile phones have become an important part of human life. Among other things, 

mobile phone brands will be ranked among the top 100 most valuable brands in the world each year, 

and the top three brands of mobile phone brands in 2018 were Samsung, Apple and Huawei (BrandzTM, 

2018). 

Of the total number of respondents, 223 (58 %) were women and 161 (42 %) were men. The largest 

share of the sample was reported by respondents aged 21-30, who represented 279 respondents with 73 

% of the total sample of respondents. The share corresponds to the largest users of social networks, 

especially young people. According to the amount of net monthly income, 134 respondents (35 %) had 

up to 300 €, 165 respondents (43 %) had 301 € - 600 €, 61 respondents (16 %) had 601 € - 1000 € and 

24 respondents (6 %) had more than 1,000 €. The three most frequently owned brands of mobile phones 

were Samsung, owned by 130 respondents (34 %), followed by Huawei, owned by 83 respondents (22 

%) and then Apple, owned by 90 respondents (23 %). In terms of brand awareness, we were wondering 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

333 

which three brands attracted the respondents first, with the three most repeating brands being Apple 

(288, 75 %), Samsung (175, 46 %) and LG (170, 44 %). 

Results and Discussion 

The main aim of our paper was to find out the importance of the brand in purchasing decisions of 

customers and whether the brand has an impact on the perception of product quality. In addition, we 

wanted to find out whether the demographic characteristics of respondents have an impact on brand 

perception as an attribute that expresses product quality. For the purpose of fulfilling the main aim of 

the paper, we have set the following research questions, which we have answered from the answers to 

the specific questions of the questionnaire survey. 

Research question 1: Which criteria are important when deciding on buying a mobile phone? 

Figure 1: Criteria of consumer buying behavior   

 
Source: Authors 

From the answers of the questionnaire: "By what criteria do you decide to buy a mobile phone?" we can 

see that most of the respondents (300, 78 %) mentioned the most important criterion when deciding to 

buy a mobile phone are the features of mobile phones. In the second place, the already mentioned brand, 

with 202 responses (53 %), while 174 respondents placed the greatest emphasis on price (45 %), mobile 

operating system (172, 45 %), website reviews (163, 42 %) and, finally, recommendations from friends 

(121, 32 %). 

Research question 2: Is the brand of mobile phone perceived as a guarantee of quality? 

Figure 2: The brand as an indicator of product quality 

 
Source: Authors 

As can be seen in Figure 2, most respondents (210, 55 %) see the brand as a product quality indicator, 

and 174 respondents (45 %) do not share the opinion that the brand is a guarantee of mobile phone 

quality. 

Based on the theoretical background chapter, where research results confirm the importance of 

demographic characteristics in brand evaluation, we wanted to determine whether there is a statistically 

significant relationship between the brand as a quality indicator and gender and also the age of 

respondents. 
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First, we verify the hypothesis: Is there a statistically significant relationship between the brand as a 

quality indicator and the gender of the respondents? We implemented the Chi-Square test using the 

SPSS software, as both characters were nominal variables. We set the test hypotheses: 

H0: The brand as a quality indicator and gender is independent. 

H1: The brand as a quality indicator and gender are dependent. 

We verified the hypothesis on the significance level alfa = 0.05 with which we compared the resulting 

p-value. P-value 0.170 > 0.05, that means, we do not reject the null hypothesis. We have found that there 

is no statistically significant relationship between the brand as a quality indicator and gender. 

Table 1: Chi-Square brand and gender 

 Value df 
Asymptotic Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 1.883 1 0.170   

Continuity Correction 1.609 1 0.205   

Likelihood Ratio 1.882 1 0.170   

Fisher's Exact Test    0.179 0.102 

Linear-by-Linear Association 1.878 1 0.171   

N of Valid Cases 384     
 

Source: Author 

Subsequently, we verified the hypothesis: Is there a statistically significant relationship between the 

brand as a quality indicator and the age of respondents? We set the test hypotheses: 

H0: The brand as a quality indicator and age is independent. 

H1: The brand as a quality indicator and age are dependent. 

We verified the hypothesis on the significance level alfa = 0.05 with which we compared the resulting 

p-value. P-value 0.01 < 0.05, meaning we reject the null hypothesis and accept the alternative 

hypothesis. We have found that there is statistically significant relationship between the brand as a 

quality indicator and age. 

Table 2: Chi-Square brand and age 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 18.030 4 .001 

Likelihood Ratio 20.118 4 .000 

Linear-by-Linear 

Association 

384   

N of Valid Cases 
18.030 4 .001 

 

Source: Author 

We proceeded to calculate the intensity of dependence, and we found out that there is a moderate 

dependency between the brand as a quality indicator and age, as Cramer's V is 0.217 and the 

Contingency Coefficient is 0.212. 

Table 3: Contingency coefficients 

 Value Approximate Significance 

Nominal by Nominal 

Phi .217 .001 

Cramer's V .217 .001 

Contitengency Coefficient .212 .001 

N of Valid Cases 384 384 
 

Source: Author 

Conclusion 

The main aim of our paper was to determine the importance of the brand when consumers decide to buy 

a product, namely to buy mobile phones, and to find out whether respondents perceive the brand as an 

indicator of the quality of mobile phones. The results of the questionnaire survey confirmed that the 
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brand is the second most important criterion right after the features of the mobile phones when deciding 

to buy mobile phones. Most respondents also regard the brand as a quality indicator for mobile phones. 

For this reason, and because of the importance of demographic characteristics in the implementation of 

marketing activities as such, we have decided to verify two hypotheses to see if there is a statistically 

significant relationship between the brand as a quality indicator and the demographic characteristics of 

respondents (gender and age). We found out that a statistically significant (moderate) relationship exists 

only between the brand as a quality indicator and age. 
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IMPACT OF OUTSOURCING OF HUMAN RESOURCES ON TEAM 
PERFORMANCE IN A POLISH MINING COMPANY  

Ewelina Włodarczyk1 

 

Abstract: Motivation: In recent years outsourcing of a variety of different activities has been more commonly observed in the 

coal mining industry. It is connected with employing workers through external companies. These practices are not necessarily 

perceived as good ones by employees. 

Approach and results: This article aims to present how workers perceive these practices. Therefore, two surveys have been 

conducted. The first, of outsourcing underground work to third-party vendors, was carried out in a group of randomly chosen 

underground workers of a mining company (PGG Sp. z o.o.). The other survey, also of outsourcing underground work to third-

party vendors, was carried out in a group of workers of a third-party vendor working for PGG Sp. z o.o. 

Conclusions: Analysing the results from the surveys allowed for a better understanding of the reasons for the disapproval of 

outsourcing underground work. This in turn may be used for better human resource management in coal companies including 

in particular planning an incentive based pay systems 

JEL Classification Numbers: M12, M54, L29, DOI: 10.12955/cbup.v7.1383 

Keywords: mining, management, human resources management, outsourcing 

 

Introduction 

Conventionally, enterprises were perceived as highly integrated organisations which owned and 

managed all resources in the full scope of their activities. However, over time, a growing scale of 

operations, business complexity and growing competitiveness made companies consider more flexible 

business models and start searching for different strategies, e.g. outsourcing (Oshri, Kotlarsky, & 

Willcocks, 2011). Beyond doubt, the necessity of reacting to market changes and problems in 

forecasting the future direction of changes means that the companies must concentrate on their core 

competences and capabilities (McIvor, 2008). As a result, instead of performing all activities on their 

own, the enterprises were searching for specialists with a high level of expertise in their fields and 

offering services the organisations required at lower cost. Thereby, the enterprises are able to save 

valuable time and money and concentrate on the elements they have done most successfully (Suhasini, 

Rajan, & Sushma, 2013). Thus, the outsourcing concept has evolved from the demand for better and 

more flexible organisations and has become a significant business approach, as a competitive advantage 

can be built when products are produced and services performed by third-party vendors (Yang, 

Seongcheol, Changi, & Ja-Won,, 2007).  

Conventionally, outsourcing is defined as work performed for a company by individuals who are not 

full-time employees of the enterprise. Otherwise, this is contracting from a third-party vendor services 

to manage the completion of certain work, for a defined time, at defined cost and level of services. In 

modern working conditions outsourcing can be highly complex and organisations use outsourcing of 

vendors for numerous reasons. According to analysts, the enterprises mostly give cost reduction as the 

most important reason for outsourcing (Deepa & Seth, 2011). Unfortunately, in outsourcing processes 

the personnel matters are most often undervalued. It results from the fact, that in outsourcing solutions 

technical and legal aspects or the service concepts are underscored, whereas, the full impact of persons 

is not fully taken into account. As a consequence, outsourcing is not always well perceived by the 

employees, as many individuals do not accept loss of standard jobs, or consider such practices as a 

reason of practical problems and concerns (Leighton, 2007). 

The bituminous coal market in Poland is characterised by regularities in coal mining and sales levels 

during a year. The seasonal nature of these is connected with an increase of the consumption of coal in 

the heating season and its decrease in the summer. Moreover, the mining level is influenced by other 

factors, such as geological-mining conditions, available resources or the mining method. Nevertheless, 

every year, because of considerable seasonal fluctuations, the mining companies have to withstand 

factors of production surplus in a so called “low season” and shortage in periods of increased demand 

for bituminous coal (Rybak & Rybak, 2016). For this reason, in recent years it is more and more common 
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to outsource different jobs/services to third-party vendors. Obviously it involves hiring employees 

through these companies. 

Methodology 

As it was mentioned before it has recently become more common to contract out a variety of 

activities/services in bituminous coal mining. It is connected with employing workers through external 

companies. These practices are not necessarily perceived as good ones by employees because they may 

influence directly or indirectly their remuneration and consequently their work motivation. It is therefore 

appropriate to examine the way employee see outsourcing. Therefore, two surveys were conducted. The 

first, on outsourcing underground work to third-party vendors, was carried out in a group of randomly 

chosen underground workers of a mining company (PGG Sp. z o.o.). The other survey, also of 

outsourcing underground work to third-party vendors, was carried out in a group of workers of a third-

party vendor working for PGG Sp. z o.o. The surveys were anonymous which if not done, obviously 

might have influenced respondents’ honesty in answering.   Analysing the results of the surveys allowed 

for better understanding of the reasons of disapproval of outsourcing underground work. This in turn 

may be used for better human resources management including in particular planning an incentive based 

pay system. 

In both surveys minimum sample size was determined in accordance with the formula: 

   n =   
)1()1(

)1(
22

2

wwudN

wwNu







 . 

 

Where:  

1 – α  is the confidence level  

N   is the general population size,  

w  is the estimated fraction size based on following calculation: w = k/n, k = 0,1,2...,n, where k is 

the number of selected elements in the sample (Kasperowicz-Ruka, 2017). 

The survey assumed: 

1) A confidence level 1 - α = 0.95, thus u  =  1.96, therefore u2 = 3.8416; 

2) Maximum margin of error (statistical) d = 10, therefore d2 = 0,01; 

3) Estimated fraction size w = 0.5; therefore expression w(1-w) is 0.25 – which is maximum value for 

the expression for each w   < 0; 1>; 

4) For calculation of minimum sample size of PGG employees N = 32,000 (the number of all workers 

employed at PGG Sp. z o.o.); 

5) For calculation of minimum sample size of third-party vendor employees N = 150 (the number of 

all workers working underground for PGG Sp. z o.o.); 

Calculations and underlying assumptions show that there should be a survey carried out with a minimum 

of 96 persons employed at PGG Sp. z o.o. This value was rounded up to 100 persons and the maximum 

(statistical) margin of error of fraction of elements selected from the statistical population of N elements 

was calculated. It equals 9.78%. Therefore, the survey was carried out with 100 randomly chosen 

underground workers of the mining company. Maximum margin of error is 9.78%. Accordingly, the 

calculations for third-party vendor showed that there should be a survey carried out with at least 59 

employees of the company. The number was rounded up to 60 with a maximum margin of error of 

9.80%. 

As it was mentioned before the survey was carried out on a group of underground workers exclusively, 

which without any doubts has an impact on the validity of the study.  

The first two questions referred to age and job seniority. Figure 1 shows that the age of respondents was 

varied.  

Taking into consideration the age of respondents it is noticeable that as much as 30% of the respondents 

of the outsourced company are more than 45 years old. When considering employment history in 

mining, one may notice that it is closely related to age, which is illustrated in Fig. 2. What is more, as 

previously noted, there is a considerably numerous group of employees older than 45 years in the 
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outsourced team as well as those with greater than 25 year employment experience in coal mining, which 

reflects the fact that outsourcing companies employ retired miners. 

The next question to the respondents refereed to the type of employment (Fig.3) and system of 

remuneration (Fig.4). 

Figure 1: Age of the respondents 

 

Source: Author 
 

Fig. 2 Employment experience of the respondents 

 
 

Source: Author 
 

Fig.  3 Type of contract of the respondents 

 
 

Source: Author 

These questions may help assess the employees’ approach to work. All the employees had a contract of 

employment, 52 % of contracts were for an indefinite period and the remaining 48% were fixed-term 

contracts. Taking into consideration the employment one may note a considerable difference. Namely, 

when it comes to the group of the employees of the mining company, a vast majority of them (72%) had 

contracts for an indefinite period and the remaining employees had fixed-term contracts. In contrast, the 

group of outsourced workers shows a reverse proportion, i.e. as much as 90% of employees had contracts 

for a fixed period of time and merely 10% had contracts for an indefinite period of time.   
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Analysing the responses referring to the remuneration system it is noted that 73% of the employees had 

a work time and bonus based system of remuneration, further 15% of the respondents have a time rates 

system. Only 12% of the respondents have a piecework remuneration system. In the case of the group 

of the employees of the mining company, the vast majority (i.e. 85%) had a work time bonus based 

system of remuneration, further 14% declared a time rates system and only 1 employee of the mining 

company had the piecework remuneration system. In the case of the outsourced company the situation 

is slightly different. Namely, 53% of the workers had the work time and bonus based system of 

remuneration, further 30% of the respondents had the piecework system and only 17% of the 

respondents had the time rates remuneration system.   

Fig.  4 Remuneration system of the respondents 

 

Source: Author 

Taking into consideration the fact that the majority of the employees of the outsourced company have 

fixed-term contracts and their remuneration is related to the work done, one may conclude that this could 

cause lack of financial stability among the respondents as well as pursuing the highest possible income. 

Moreover it may result in lack of identification with the workplace.  

The following questions referred to the opinion of the respondents on practices of outsourcing by PGG 

Sp. z o.o. mining work (Fig.5) and the influence of those practices on workforce productivity (Fig.6), 

standards (Fig.7)  and remuneration (Fig.8) of the group of the employees of the mining company.  

Fig.  5 Opinion on outsourcing mining 

 

Source: Author 

As can be seen a vast majority (i.e. 72%) of the respondents are against outsourcing the mining work. 

11% of the employees do not mind and 11% have no opinion on this matter. However, only 6% of the 

respondent had a positive attitude towards such practices. Analysing the question by the place of 
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against such practices, 11% have no opinion, further 6% do not mind and only one respondent chose “I 

24
14 10

19

1

18

117

85

32

0

20

40

60

80

100

120

140

all respondents employees of the mining company outsourced workers

P
er

so
n

s

time based piecework basis within time-and bonus based

9
18 17

116

1 6 11

82

8 12
6

34

0

20

40

60

80

100

120

140

I am for it I do not mind I have no opinion I am against it

P
er

so
n

s

all respondents employees of the mining company outsourced workers



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

340 

am for”.  Such a strong aversion to outsourcing mining work may be the result of its impact on the 

market and consequently the remuneration of mining company employees. However, views of the group 

of outsourced workers are more divided. Nevertheless as much as 57% are against outsourcing mining 

work, 20% do not mind, 10% have no opinion on this matter and 13% are for it.  

The negative attitude of the employees of outsourced companies might be resulting from their awareness 

of the fact that such practices cause reduction in the employment by mining companies and thus they do 

not have the chance of being employed by mining companies. This, in turn, has an impact on their 

remuneration as outsourcing companies offer worse remuneration to their employees than the mining 

companies. Furthermore, there are other benefits in mining companies, such as “Barbórka” (in Poland 

it is a Miner’s Day or St Barbara’s Day celebrated on 4th December, on this day some of the miners 

receive an extra payment) or so called “14” (it is an annual bonus, the amount depends on job seniority 

and type of work performed), which do not necessarily take place in private enterprises. Moreover, such 

solutions enable retired miners to be employed, which surely is not well perceived by young workers. It 

has been confirmed by the survey. In the analysis of the responses referring to the opinion on outsourcing 

mining work, seniority of employees was taken into consideration.   As clearly seen in the survey, the 

persons who were against such practices were respondents with seniority up to 25 years. Furthermore, 

all respondents who were for outsourcing mining work were in the group of employees with more than 

25 year experience in the mining industry.     

Beyond any doubt outsourcing work of retired miners has a negative impact on the employment market. 

Firstly, employed miners entail reduction in the number of places on the labour market. Furthermore, 

an employer who employs a retired worker bears lesser staff costs. Secondly, employees who are 

pensioners cannot exceed a specified income threshold because this will result in a reduction of their 

pension. Therefore the employees who are pensioners, are more willing to receive wages at lower rates. 

This, in turn, has an impact on the whole labour market lowering workers remuneration.  

Fig.  6 Opinion on the impact of outsourced workers on workforce productivity 

 

Source: Author 
  

Fig. 7 Opinion on the impact of outsourced workers on work standards 

 
Source: Author 
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Analysing the opinion of the respondents on the impact of outsourced workers on the workforce 

productivity of the group of the employees of the mining company (Fig.6) it can be noted that a vast 

majority (66%) think that they do not have any impact on the mining company workforce productivity. 

26% of the respondents think that they have adverse impact and a further 8% see positive impact. In the 

case of this question there is significant concordance of the answers between both groups of workers.  

However, in the case of the question referring to the work standards, the answers of the respondents are 

different (Fig.7). As much as 68% of the respondents think that they have an adverse impact on the work 

standards of the employees of mining companies. Further 25% of the respondents do not see any impact 

on the work standards of the employees of mining companies. Only 7% of the respondents think that 

they have a positive impact on work standards applied in mining companies. Just like in the previous 

question there is significant concordance of the answers between employees of the mining company and 

the outsourced workers.   

The following question was intended to show the opinion of the respondents on the influence of 

outsourced workers on the remuneration of the mining company employees (Fig.8).  Analysing the 

answers, it can be noted that a vast majority (66%) of the respondents think that they have a negative 

impact on the remuneration of the mining company employees. Further 3% do not see any impact of the 

outsourced workers on the remuneration of the mining company employees.  Importantly, only 3 

respondents ticked a positive impact of outsourcing mining work on the remuneration of the mining 

company employees. Again, there is a concordance between the answers of the mining company 

employees and the outsourced workers, which is confirmed in Fig. 8. 

Fig. 8 Opinion on the impact of outsourced workers on remuneration of the employees of the mining 

company 

 

Source: Author 
  

Fig. 9 Opinion on the influence of outsourced workers on the atmosphere in the workplace 

 

Source: Author 
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done. Therefore if outsourced workers work faster they have an impact on work standards of the mining 

company employees and consequently on their remuneration and work motivation.     

This impact may result in a bad atmosphere in the workplace, which is why the respondents were asked 

about the impact of outsourcing mining work on the atmosphere in the workplace (Fig. 9). 

As it can be noted, a vast majority of the respondents think that the impact of outsourcing mining work 

on the atmosphere in the workplace is adverse. It is mainly caused by the impact of outsourced workers 

on the remuneration of the mining company employees.   

The last question of the survey referred to the compliance of the outsourced workers with health and 

safety regulations (Fig. 10). 69% of the respondents think that they do not observe health and safety 

regulations. However, 31% think the opposite. It is worth noting that the mining company employees 

have a more negative opinion regarding this question. Namely, as much as 84% think that they do not 

observe the health and safety regulations and only 16% have positive opinion regarding this question. 

However, the opinions of outsourced workers are more split, namely, 57% think that they do not observe 

health and safety regulations and the remaining 43% are of the opposite opinion.   

It is worth considering whether the divergent views are a result of honesty of the respondents or whether 

part of them does not want to admit non-observance of the regulations. Nevertheless, a considerable part 

of the respondents admits that there is a problem regarding compliance with the health and safety 

regulations. It is very worrying because working underground is extremely dangerous and the workers 

who do not observe regulations risk their safety if not life. Furthermore, the risk posed by them may be 

incurred by other co-workers. This, in turn, undoubtedly causes a negative approach of the mining 

company employees to outsourcing mining work.    

Fig.  10 Opinion on the observance of health and safety regulations by outsourced workers 

 

Source: Author 

Summary and conclusions  

Undoubtedly outsourcing frequently used in mining companies in Poland reduces their costs but it also 

has disadvantages. Certainly one of them is the impact on the labour market. Primarily, outsourcing 

mining work enables retired employees of the mining company to be employed. Obviously this way 

remuneration in the labour market is reduced and there are fewer workplaces for young employees. 

Outsourced companies use this solution, however, mainly because of two advantages. Firstly, employing 
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are more willing to work for lesser remuneration.  This is due to the fact that pensioners cannot exceed 

a specified income threshold because this will result in reduction of their pension.  

The survey result showed that outsourcing mining work by mining companies is perceived negatively 

by both the mining company employees and outsourced workers who are non-pensioners. Primarily 

because of the fact that these practices reduce remuneration in the labour market and there are fewer 

workplaces for young employees. Additionally, outsourcing reduces employment in mining companies. 

Therefore, outsourced workers are aware that if outsourcing was not used they would have a good chance 

to be employed in mining companies and, consequently, a better remuneration 

What is more, outsourced workers have fixed-time contracts and their remuneration depends on the 

work done. This may cause the respondents’ lack of financial stability. As a result they may work more 
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efficiently in order to ensure the highest remuneration possible and thus safeguard their future. 

Consequently this has an adverse impact on remuneration and motivation of mining company 

employees, whose bonus depends on the work done. Moreover, the mining company employees are 

aware of that and this is why they think that outsourcing mining work has an adverse impact on the 

atmosphere in the workplace. This is also confirmed by the employees' opinions. Both employees of 

coal companies and external outsourcing companies believe that outsourcing of mining workers: 

 do not have any impact on the mining company workforce productivity 

 have a negative impact on the remuneration of the mining company employees 

 have an adverse impact on the work standards of the employees of mining companies or do not 

have any impact 

 have a negative impact on the atmosphere in the workplace.  

Additionally, working at a fast pace does not make it easy to observe health and safety regulations, 

which was confirmed by the survey results. The majority of respondents think that outsourced workers 

do not observe health and safety regulations. It is worth noting that the employees of the mining 

company have a more negative opinion on the subject. Namely, as much as 84% think that they do not 

comply with health and safety regulations, and only 16% have a positive opinion on this question. The 

opinions of external employees are more divided, namely 57% believe that they do not comply with 

health and safety regulations, and the remaining 43% have the opposite opinion. However, this is a very 

disturbing conclusion because working underground is subject to many kinds of risk, therefore the safety 

of employees should be vital in a mining company.   

In this regard it should be asked whether outsourcing is the best solution. There might be some better 

cost reducing solutions. Furthermore, the outsourcing of human resources has not been perceived well 

by employees. Better human resources management within the company seems to be a better solution. 

Mining companies in Poland usually consist of a few entities called coal mines. Management including, 

HR management is run independently. Therefore, there is some risk of inefficient use of available human 

resources on the company’s whole- scale. In this regard, it would be advisable to combine employment 

into one unit in order to manage human resources better within the company and, consequently, reduce 

outsourcing.  
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STUDY OF THE ORGANISATIONAL SCHEME IN A COAL COMPANY 

Ewelina Włodarczyk1, Aurelia Rybak2 
 

Abstract:  

Motivation: One of the most important elements in each organization is its organizational structure, which will undoubtedly 

largely influence the way the company is managed. There are many types of organizational structures that are subject to 

continuous transformation due to economic development and progressive globalization. As a result, classical organizational 

structures are less and less present, while indirect structures are more and more often appearing. Moreover, in order for modern 

enterprises to compete effectively in the market, they must reach for modern management concepts, and thus their 

organizational structure should be flexible. Undoubtedly, one of the main problems of each company is the proper organization 

of logistic activities that would be compatible with the company's goals. Therefore, when treating logistics as one of the 

functions of an enterprise, internal units that perform logistical tasks should be incorporated into the company's organizational 

structure.  

Approach and results: The purpose of this article is, then, to show how logistics has been organized and integrated into the 

organizational structure in one of the most important coal companies in Poland. In order to achieve such a goal, JSW SA has 

been analysed in terms of the solutions applied for the last few years in the field of organization of the company, including in 

particular the position of logistics in its organizational structure.  

Material and methods: The material of the paper has been taken from the review of online resources. The method of theoretical 

analysis has been used in the article.  

Conclusions: In the analysed mining company, the impact of logistics development on the management of the company, i.e. 

centralization of logistics, was also noticed. Jastrzębska Spółka Węglowa selected in its organisational structure a separate unit 

– Material Logistics Facility, which was later transferred into the Production Support Facility.   

JEL Classification Numbers: L16, L22, D23, DOI: 10.12955/cbup.v7.1384 

Keywords: Management, mining, logistics, organisational schemes  

 

Introduction 

The globalization and integration processes that take place in the world condition most changes taking 

place in a company's environment. An enterprise that cannot adapt to changing market conditions 

becomes unprofitable and doomed to collapse. Especially since the very production of cheap and high-

quality products does not guarantee market success.  

Possession of such production may be its basis, although the following are equally important: material 

and information flows in the logistics chain (Staniewska, 2010). Therefore, appropriate correlation of 

logistics in the organizational structure of an enterprise might be an important factor in improving 

material and information flows, which will allow the company's potential to be increased and used in a 

more effective way (Jedynak, 2015). The important thing is to choose whether or not logistics is an 

independent functional department or a subordinate one to other basic departments. The fundamental 

thesis regarding the shaping of the logistics concept in the organizational structure assumes the 

concentration of logistics in organizationally separated units, which will allow the coordination of 

processes not only in the sphere of logistics but in the entire enterprise. 

In contrast with the decentralized organization of logistic tasks in many organizational units of the 

enterprise, their concentration may allow the reduction of conflicts between these entities, eliminate 

distortions in the information process flow or prevent discrimination of logistic functions against 

classical functional spheres in the enterprise (Blaik, Bruska, Kauf, & Matwiejczuk, 2013). There is also 

a thesis assuming that in order to be able to perform logistic tasks by the organisational units, the 

necessary adaptation can be done without organizational integration. Then it is necessary to use an 

extensive coordination instrumentation (Blaik, 2015; Blaik, 2017). 

There are three approaches explaining the issues related to the inclusion of logistics in the company 

structure, i.e. the concept of single leg, the concept of the life cycle and the concept of situational. The 

first one assumes the integration of all logistic tasks within one logistics department, which will be 

directly subordinate to the member of the management board of the company. In turn, the concept of the 

life cycle assumes that the organizational structure of logistics in the company is formed in several stages 
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with an increasing degree of concentration. After completing this process, the effect obtained is similar 

to the one-way approach, however, it takes much longer to implement this structure. The situational 

concept in a different way assumes shaping the organizational structure of logistics in an enterprise. It 

assumes that the efficiency of the organizational structure depends on many elements and situations 

determining the scope and manner of incorporating logistics into the organizational structure of the 

enterprise. It assumes that the efficiency of the organizational structure depends on many elements and 

situations determining the scope and manner of incorporating logistics into the organizational structure 

of the enterprise. Therefore, when implementing logistics, you should take into account the company’s 

size, the technology of production, distribution, the intensity of streams of materials, products and 

information, the system structure, the number of logistic decision areas, or the scope and size of logistics 

costs (Persson, 1982). 

The purpose of this article is to show how logistics has been organized and integrated into the 

organizational structure in one of the most important coal companies in Poland. In order to achieve such 

a goal, JSW SA has been analysed in terms of the solutions applied for the last few years in the field of 

organization of the company, including in particular the position of logistics in its organizational 

structure. 

Methodology of research 

In practice, the integration of logistics into the organizational structure of an enterprise cannot be limited 

only to the problem of concentration of logistic tasks within an organizational unit, but also:  

 to estimate the importance of logistics in its management - there are three types of logistic 

functions in the company's management in the literature of the subject, namely: 

o providing a services function that involves the implementation and control of logistics 

processes; 

o a new function, superior to other functions, having a cross-sectional character and referring 

to the coordination of logistic tasks performed in individual organizational units of the 

enterprise. In this sense, logistics is a connector whose task is to provide horizontal 

connections in the company; 

o a new function related to general corporate management tasks. In this sense, it expresses the 

logically oriented management of the enterprise. In other words, it is about integrating the 

management of all processes and activities to ensure efficient and effective flow of materials 

and finished products. In order to perform this function, logistics should be incorporated 

into the business management system, and its goals should become the main objectives of 

the company (Matwiejczuk, 2017). 

 decide in which type of company organization structure logistics should be included. 

 determine the degree of concentration / dispersion of processes and logistic activities - i.e. 

whether they will be implemented in one unit or through several organizational units of the 

company. The problem of concentration of these processes and activities can be solved in two 

ways. Namely, one can concentrate logistic activities and processes in one organizational unit 

that already exists in the enterprise, or concentrate them in one independent, newly created unit 

under the name "logistics".  

 define the level of centralization / decentralization of logistic decisions - centralization of 

decision-making powers in the field of logistics usually taking place in enterprises in which 

there is a small number of areas of activity and a small number of production sites, and 

production is largely homogeneous. In turn, decentralization in this area may take place in 

enterprises with diversified production and more production places, in which production units 

have a high degree of independence. However, mixed solutions are most commonly used, which 

include both elements of decentralization and centralization (Kisperska-Moroń, 2000). 

The functions presented above result directly from the evolution of logistics. Thus, the way of business 

management was undoubtedly influenced by the development of logistics (Matwiejczuk, 2014).  

Analysing the changes taking place over the past several decades in mining enterprises in Poland, it can 

be noted that the development of logistics has also significantly influenced the management of mining 

enterprises. 
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Jastrzębska Spółka Węglowa SA is a specific type of enterprise that has a multi-department structure. It 

consists of the company's headquarters and several entities called mines, which is included in its 

organizational chart. Employees are hired through the company's headquarters, however, they are 

assigned to a specific mine. On the other hand, mining planning and, as a result, human resource 

management takes place in separate mines separately, however, under the supervision of the company's 

headquarters. 

In addition, the company is the parent company in the JSW Capital Group, which consists of JSW SA 

and its subsidiaries located in Poland. This structure of the company means that management of a mining 

enterprise may involve many problems that are not encountered in standard organizational structures. 

Therefore, in order to improve the flow of goods and information processes within the mining enterprise, 

logistics should be incorporated in such a way as to harmonize with the existing organizational structure.   

The analysed company also undertook to incorporate logistics into the organizational structure assuming 

a significant centralization of logistic decisions. In turn, logistic activities and processes are performed 

in several entities. In 1995, in the organizational structure of JSW SA there was a separate entity dealing 

with material logistics for other production plants and it was called “Zakład Logistyki Materiałowej” 

(Material Logistics Facility)  

It was responsible for: providing supplies of materials, machinery and equipment necessary to carry out 

the production and investment tasks of the JSW SA’s mines, meeting the quality, environmental, 

quantity and economic requirements at the right time, as well as other functions. Therefore, in the case 

of procurement logistics and production logistics, most logistic decisions are made at the central level, 

while procurement planning is performed separately at individual mining plants. Mines are obliged to 

submit their demand in a timely manner to the unit created for this at the company's headquarters. 

Over the years, many changes have been made in the organization and management of JSW SA, 

therefore various units responded to the distribution in individual years. In this article, only the last 3 

years have been analysed in terms of changes in the organizational structure of logistics in the company. 

Results and discussion 

The material of the paper has been taken from the review of online resources. The method of theoretical 

analysis has been used in the article.  

In 2016 five (bituminous) coal mines were part of Jastrzębska Spółka Węglowea SA: Borynia-

Zofiówka-Jastrzębie, Budryk, Knurów – Szczygłowice, Krupiński and Pniówek, in which coking coal 

and coal are mined for energy purposes and there is also Zakład Logistyki Materiałowej (Material 

Logistics Facility) as shown in Figure 1.  

Figure 1: Organisational scheme of JSW SA as for 01.09.2016 r. 
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Source: Schemat Organizacyjny Biura Zarządu JSW S.A., 2016 

According to the Statute, the Company's governing bodies are the Board of Management, Board of 

Directors and the General Meeting. Significant changes to the organizational scheme of the Management 

Board Office were introduced on 1 September 2016. At that time, the organizational structure was 
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flattened. Competences were combined, the number of team managers and office directors was limited, 

and representatives were assigned to the president of the board. 

In the Division of the President of the Management Board, a widely understood Office for Human 

Resources Management was created with two teams: the Human Resources Development Team and the 

Personnel and Remuneration Strategies Team. The office was to coordinate the entire employment 

policy in the Company - starting from employment, through development, motivational remuneration 

system and promotions. In addition, the Audit and Control Office was also reconstructed in the 

department of the President of the Management Board. On the other hand, the Division of the President 

of Employment and Social Policy coordinated and was responsible for relations with the social side and 

also cooperated with the Office of Human Resources Management in the area of conducting negotiations 

with trade unions. The office consisted of: the Labour Costs Reporting Team and the Assets 

Management Team - transferred from the President of the Management Board. In the vertical division 

of the Deputy President for Technical Affairs, a lot of changes have been made, namely, there were four 

teams made out of the previous eight teams. Thus, the number of managers was reduced, the 

competences and areas of the teams' activities were centralized. The occupational health and safety area 

was allocated to the President of the Board, and organizationally to the President for Technical Affairs. 

In turn, the area of investment controlling in the JSW Group was transferred to the financial matters 

division - to the Controlling Office. The main changes in the President of the Financial Matters 

Department were related to the Controlling Office. There were two of the four teams - the Cost and 

Investment Controlling Team and the Planning and Analysis Team. One team in the Finance Office was 

also liquidated. The Investor Relations Team was, in turn, assigned to the Office of the Chief 

Accountant. In 2016, the Trade Division was also reconstructed in the structures of JSW. A forwarding 

office was created with two teams - the forwarding of Coke and Coal Forwarding. The Coke and Carbon 

Based Trading Office with two teams – the Coke for Metallurgy Sales Team and the Carbon Based and 

Heating Coke Sales Team. As a part of this division there was also a Coal Trading Office with two teams 

– the Coking Coal and Steam Coal Team. The Sales Strategy Team and Market Analysis Team were 

directly subordinate to the President of the Board for Sales. Before this change, the subsidiary company 

Polski Koks was responsible for the area of sales. 

As it was already mentioned, the Material Logistics Facility was in charge of providing supplies of 

materials, machinery and equipment necessary for the implementation of production and investment 

tasks of JSW SA mines, which was directly reporting to the President of the Management Board for 

Purchasing.  

Figure 2 shows the organisational chart of the Material Logistics Facility of JSW SA as of 07.02.2016. 

Part of the Department of Material Logistics (in Polish ZLM) was also the Shared Services Centre 

(subordinate to the Management Board of JSW SA, hence it is not included in the ZLM’s organisational 

chart) which consisted of: Finance and Payroll Unit (in Polish UF), Material Accountancy Unit (in Polish 

UM), Planning, Controlling and Costs Unit  for ZLM (in Polish UP). 

Figure 2: ZLM JSW SA’s organisational chart as of 01.09.2016 
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From September 2016 to 31 December 2017 there were further changes introduced into the 

organisational structure of JSW (Figure 3). 

Notably the most important were the transfer of Krupiński Mine to the Spółka Restrukturyzacji Kopalń 

(Mine Restructuring Company) as well as replacing the Material Logistics Facility with Production 

Support Facility, whose structure has been shown in Figure 4. Changes were also implemented in the 

Management Office structure. In the Board Division there were created: the Security Office, the Office 

of the Integrated System of Management and Risk Management, the PR and Communication Office 

with the Spokesperson. Moreover, as of 2016, this consisted of the Organisation and Management 

Office, the Legal Office, the Audit and Control Office, the Purchasing Office, including the Tender 

Team. As it was before in the case of ZLM, the newly established Production Support Facility was 

reporting to the Purchasing Office. In turn, the Office for Human Resources Management was moved 

to the President's Division for Employment and Social Policy. In this division there was also a change 

of the name from the Office for Employment, Payroll and Social Policy into the Office for Employment, 

Payroll and Assets Management. In turn, in the Division of the President for Technical Matters there 

were removed the Investment and Mines Development Office, leaving only the Production Office and 

finally there were the following offices were added: the Security of Coal Production, the Processing and 

Quality of Coal as well as Environmental Protection and Mining Damage. The Office of Stock Market 

Relations was added to the Division of the President for Technical Matters. In the Division of the 

President of the Board for Sales there were changes implemented too. The Division consisted of: the 

Sales Office (three teams: the Coking Coal and Steam Coal Team and the Carbon Based and Heating 

Coking Sales Team) and the Forwarding Office (with two teams: Coking Coal Forwarding Team and 

Coking Coal and Coal Accounts Team). Moreover, there was another Division created, i.e. the Division 

of the President for Strategy and Development consisting of the Investment, Strategy and Development 

Office as well as the Corporate Supervision Office. 

Figure 3: Organisational scheme of JSW SA as for 31.12.2017 
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Source: (Schemat Organizacyjny JSW S.A., 2017) 

The newly created Support Facility, as ZLM before, was primarily responsible for efficient operation of 

supply logistics, production logistics and recycling logistics in JSW SA. On the other hand, JSW 

manages distribution of products directly through its specialised teams in the Division of the President 

of the Board for Sales as well as the support of POLSKI KOKS FORWARDING & SHIPPING 

AGENCY Sp. z o.o. , i.e. a company in the capital group of JSW.   

There were further changes implemented into the structure of ZWP and the Management Office in 2018. 

Firstly, the Purchasing Office was liquidated in the President of Management Board Division. Moreover, 

in the Division of the President of the Board for Sales there was added the Marketing and Sales Planning 

Office consisting of the Sales Planning and Analysis Team and Sales Support Team. Additionally, the 

teams forming the Trade Office were transferred into the Coking Coal Team, the Steam Coal and other 

Products Team and Coke Team. At present, the Forwarding Office consist of the Coal and Coking Coal 
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Team and the Sidings Servicing Team. There were changes in the Office of the President for Strategy 

and Development, where there are now three offices, i.e. the Investment and IT Office, the Strategy and 

Development Office and the Corporate Governance Office.  

Figure 5 presents the current organisational chart of ZWP after the implementation of changes. 

Figure 4: ZWP JSW SA’s organisational chart as of 01.10.2017 
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Figure 5: ZWP JSW SA’s organisational chart as of 1.10. 2018 
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ZWP is still primarily responsible for supply, production and recycling logistics. 

Logistic activities performed in ZWP include, among others: analysing the material needs of JSW SA's 

plants, cooperation with JSW SA's plants and organizational units in the field of material and investment 

purchase planning, preparation and conduct of proceedings for the supply of materials, assessment of 

suppliers and acquisition of new ones, coordination of material supplies , work of warehouses and coal 
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yards, and keeping adequate levels of stock, as well as organizing tender procedures for the sale or 

disposal of waste from JSW SA's plants. 

At the same time the distribution of products is primarily organised by JSW directly through its 

specialised teams from the Division of the President of the Board for Sales with the support of JSW 

SHIPPING Sp. z o.o. 

Conclusion 

Each enterprise is a complex organization whose management method may differ, inter alia, depending 

on the adopted organizational structure. In addition, the need for companies to continuously adapt to 

new market conditions and the desire to obtain or maintain competitive ability forces companies to be 

able to provide a comprehensive and systematic approach to material and information flows. All the 

more so because nowadays these flows go beyond a single company and contribute to the formation of 

connections between enterprises creating chains or networks. Thus, economic development and the 

progress of globalization are influenced by for the development of logistics, and hence for changes in 

the organizational structures of enterprises. 

In the analysed mining company, the impact of logistics development on the management of the 

company, i.e. centralization of logistics, was also noticed. Jastrzębska Spółka Węglowa selected in its 

organisational structure a separate unit – Material Logistics Facility, which was later transferred into the 

Production Support Facility. This unit is responsible for overall logistics decisions in the field of supply 

logistics, production logistics and secondary management logistics. Furthermore, up till 2017 there was 

an additionally selected Purchasing Office reporting directly to Vice-President of the Management 

Board for Sales, which was supervisory to, first, the Material Logistics Facility, and later – the 

Production Support Facility.  

Moreover, in order to increase the standardization of the quality of their services and as a certificate for 

suppliers and service recipients of the analysed enterprise, the Integrated Management System was 

implemented. Therefore, logistics activities are supported by SZYK2, a modern IT system as well as 

B2B electronic platforms.  
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Abstract: The article reveals the concepts of innovative development and digital economy and defines their categorical 

correlation. The main modern trends in the development of the world economy in the context of globalization are highlighted, 

which implies that the digital transformation of national economies is becoming a key factor for sustainable economic 

growth, allowing to ensure strong competitive positions in the global space. Expert assessments of cross-country ratings in 

terms of the global competitiveness and innovativeness of the national economy demonstrate that the leading role in the 

development of the world economy belongs to the developed and rapidly developing countries at the top of these ratings. 

However, the leading positions some countries in the ratings are not the result of simple evolution of economic development, 

but a purposeful strategy of innovative development implemented through a set of public policy measures. The analysis of 

the state innovation policy of the USA, EU countries, Sweden and Norway, which occupy leading positions in the Digital 

Economy and Society Index (I-DESI) rating, made it possible to identify the main directions of economic growth that are 

important to consider in the Russian state policy of digitalization. As part of the study of the current state of the Russian 

digital transformation, the achieved success is highlighted and the constraints are identified, the elimination of which will 

determine the success of the development of digital technologies and their implementation in government bodies, public 

organizations and business structures. The successful result of Russian digitalization is the adoption of a strategic document 

(National Program "Digital Economy of the Russian Federation"), which defines the goals and institutional conditions for its 

implementation for all subjects of the national economy. Critical analysis of national programs helped to highlight some of 

the contained flaws, including the lack of: - economic objectives that concern system development of national industry 4.0 

and the withdrawal of Russian digital technologies on global markets;- the indicative indicators of the pace of development of 

e-Commerce, the share of high-tech jobs in the total employment structure, growth of high-tech exports, and others; incentive 

mechanism for businesses to transition on the numbers; - ways to increase investment in research and development. In 

addition, the need for its adjustment is due to the selected seven limiting factors of Russian digitalization, which demonstrate 

the low efficiency of the national program in the transition from the stage of formation to the stage of development of the 

digital economy in Russia. 

JEL Classification Number: О32, G28, DOI: 10.12955/cbup.v7.1385 

Keywords: Russian economy, innovative development, digitalization, digital twins, containing factors, transaction costs, 

competitiveness, government policy. 

 

Introduction 

The present stage of development of the world economy is characterized by globalization processes in 

all spheres of public life, and, first of all, the economic sphere. This is facilitated by a number of 

objective tendencies caused by the rationalization of the social production in the national and world 

economy. Among them, the global division of labor and specialization, making all countries of the 

world specialize in the most competitive products and industries; the desire to reduce transaction costs 

in the field of international exchange; boosting the innovativeness of economic development through 

specialization mainly in the field of new technologies and, above all, IT technologies. World 

experience shows that countries, that adhere to this logic of economic development and implement the 

economic policies of modernization, achieve sustainable rates of economic growth and ensure their 

leading positions in the world system. 

Expert assessments of the competitiveness and innovativeness of the Russian economy demonstrate its 

backwardness and dependence (especially in the financial sphere) on developed countries. The main 
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reason for the lag is the delay in the processes of digitalization and copying of foreign experience with 

the use of IT-technologies, digital platforms, payment systems and legal norms, which increases the 

risks of instability of the national economy. In this context, the aim of this paper is to systematize 

expert assessments of the Russian digital transformation and the positive results the impact of the 

global trend of digitalization has on it, the identification and critical analysis of constraining factors 

and the implementation of the national programme "Digital economy of the Russian Federation". In 

the future, the implementation of the goal will make it possible to specify a system of measures to  

correct policy of the Russian digital transformation in the transition from becoming a digital economy 

for its development. 

The methodology is based on the concept of digital transformation and the digital economy, developed 

in the research by foreign (Gray & Rumpe, 2015; Arthur, 2011) and Russian scientists (Bahanov, 

2017; Zozulya, 2018; Yudina, 2017). Within the framework of this methodology, the digital economy 

is understood as "the process of development and implementation of innovative digital technology in 

economic activity, accompanied by the creation of certain legal, organizational, socio-economic and 

other conditions" (Gray & Rumpe, 2015). Russian and foreign scientists and experts, on the one hand, 

recognize the importance and potential of the digital economy for national development (Dobrynin, 

Chernykh, Kupriyanovskiy & Sinyagov, 2016; Kupriyanovskiy, Sinyagov, Lipatov, Namiot & 

Vorobyev, 2016; Pfohl, Yahsi & Kurnaz, 2015) and allocate the risks of digital transformation and 

peculiarities of national politics (Yudina & Tushkanov, 2017; Yudina, 2017; Zvereva, 2017). 

However, insufficient attention is paid to the study of the restraining factors of Russian digitalization 

in the implementation of a number of strategic policy documents, such as the "Digital economy of the 

Russian Federation" and the strategy for the development of the information society of the Russian 

Federation for 2017-2030. 

As instruments of the study in the article methods used are expert evaluation, systematization of the 

existing approaches, assessments of innovation development and digitalization of the economy, 

comparison with the countries of the world leaders in digitization, identification of the positive results 

of the impact of the global trend of digitalization on the Russian economy, critical analysis of the 

limitations and constraints of the Russian digital transformation in the transition from becoming a 

digital economy for its development. 

Russia's place in the world economic system 

Modern examples of the leaders of the world economies can serve as Russia's economic competitors in 

the global market (Fig. 1), ranking in the top of global competitiveness (Global Competitiveness 

Index, GCI) Switzerland (1st place), USA (2nd place), United Kingdom (8th place) and innovation 

economy (Global Innovation Index, GII), Switzerland (1st place), USA (4th place), United Kingdom 

(5th place), etc. (The Global Competitiveness Report, 2018; Global Innovation Index 2018).  

Figure 1: Russia's GDP growth compared with individual groups of countries in 2008-2017 

 
Source: GDP per capita of the world (2018) 
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products, the number of innovations in the 

social sphere 

Reforms regulating innovative business, 

innovative person, effective science; 

increased interaction and development of 

feedback from civil society and business 

If we estimate the per capita GDP in USD, then the top 6 countries for this indicator in 2018 included: 

Luxembourg (110,864.07); Switzerland (80113.9); Norway (73775.53); Qatar (72961.01); Iceland 

(63787.96); and the United States (61053.67) (GDP per capita of the world 2018).  

In these ratings Russia doesn’t rank high, in 2018 GCI – 38th place (from 137 countries) GII – 46th 

place (from 126 countries). And post-crisis macrodynamics is below the world average (Fig. 1). 

Unfortunately, expert medium term forecasts are not a comforting either, so the potential growth of 

Russia's GDP for 2019-2024 is  estimated between  0.8-1.7% in the years 2019-2020 and no more than 

3% in 2024, provided favorable global market conditions and the prevention of domestic and foreign 

threats to the security of the national economy. In any case, the forecast of the Ministry of Economic 

Development for 2019–2020 is 1.4% and 2.0%, respectively, is clearly overestimated (Forecast of the 

socio-economic development of the Russian Federation). 

The low projected rates of potential growth in Russia's GDP are due to possible risks and threats 

(which were widely discussed at the Gaidar Forum - 2019), among them the following should be 

noted: 

1. Excessive role of the state in investing. Public investments are planned in the amount of 12-

15%, which is clearly not enough to stimulate economic growth, taking into account the 

growth of interest rates on loans 

2. A strong correlation dependence of GDP on oil prices for the Russian economy, which 

increases during a decline 

3. The debt load provokes an increase in the debt burden on the population, which reduces the 

stimulating effect on the economy in terms of the demand 

4. The global economy is expected to slow down by 2021, which will affect the economic 

growth at the national level. 

The peculiarities of the macroeconomic dynamics of Russian development and expert assessments of 

its competitiveness and innovativeness emphasize the need to revise the implemented state economic 

policy in order to modernize it in terms of increasing innovativeness (Fig. 2), in particular through 

digitalization. 

Figure 2: Directions of modernization of the Russian economic policy 

 

Source: Authors 

Modern digital innovative trends of world development and state policy of digitalization of the 

advanced powers 

In recent decades, the world economy, represented by new industrial and developed countries, has 

accumulated a wealth of experience in creating a favorable institutional environment for introducing 
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innovations in accordance with the market demand, the possibilities of satisfying it and priorities in 

management, production and scientific spheres. The innovation environment is treated 

comprehensively as a category that includes the innovation policy of the state, the provision of human 

resources, organizational and technological infrastructure of innovation processes, the implementation 

of public priorities and the entrepreneurs’ willingness to innovate, etc. Currently, almost all countries 

are developing and implementing their own strategies for innovative development. 

So, the innovation strategies of the EU countries and the USA assign a key role to creating an effective 

mechanism for stimulating technological and IT innovations in the business environment. The main 

objective of state innovation policy is to create an environment conducive to the development, 

implementation and mass commercialization of innovations by industrial corporations, as well as 

small and medium-sized companies. 

Most developed countries in the world are constantly modernizing their conceptual foundations of 

state innovation policy. For example, Norway is characterized by the following stages of 

modernization: in 1999, the White Paper on Innovations was published, in 2003- the plan “From Idea 

to Implementation”, and in 2005, the updated White Paper -“research and development  

commitments”. The development of the designated strategic documents in Norway provided a political 

consensus in understanding the need to increase funding for innovations and R & D up to 3% of GDP 

by 2015 (Akopova & Panasenkova, 2012). 

The Government of Sweden has developed and is gradually implementing the “Innovative Sweden” 

plan through interconnected government programs aimed at supporting priority industries, including 

information technology, communications, biotechnology, automotive, weapons production (Tretyak & 

Dushevina, 2015). 

In general, the modern development of the world economy demonstrates two trends of innovation and 

technological development: digitalization and increase in energy efficiency. If the increase in energy 

efficiency allows you to directly reduce production costs, then digitalization changes the quality of the 

production chains themselves, thanks to the achievements of scientific and technological revolution 

and industrial revolution. 

It should be noted that the reduction of production costs by improving energy efficiency is an 

exhaustive factor of economic growth, which by the 21st century is losing its degree of influence. This 

was demonstrated by the global energy market in the post-crisis period, when the fall in prices resulted 

in the curtailment of investment projects and freezing in the development of new minefields in the 

North Sea, the Arctic shelf and the US territory. As a result, investments in the oil and gas industry fell 

by 20% in the period 2014-2016, which led to an even sharper drop in profits. 

Although the growth in world oil demand, combined with the strengthening of OPEC countries, 

provided stabilization in the global energy market in 2017-2018, the total oil production, however, fell 

by 12.5%. 

Digitization is an alternative to reducing the cost of production. The emergence of digital innovation in 

the global economy can be attributed to the 1960s. In fact, the digital transformation went through two 

stages. The first is related to the introduction of digital technologies, which boiled down to the 

automation of existing business processes. The second stage occurred in the mid-1990s, its 

distinguishing feature was the global introduction and dissemination of the Internet and mobile 

communications into the life of society (Kapranova, 2018). Today, the improvement of information 

technology infrastructure and the use of large databases have provided not only the expanded use of 

the Internet by millions of sellers and buyers, but also the integration of various digital services, 

products and systems into a single cyber-physical network. According to the McKinsey Global 

Institute (MGI) (Boden, Cagnin, Carabias & Haegeman, 2010), the development of digitalization of 

the world economy can be comparable in scale with the industrial revolution of the 18 – 19 centuries, 

which radically changed the world power distribution system, accelerated a number of countries 

industrialization and growth, and which formed the new concept of development. 

Today, digitalization is a combination of the implementation of the highest IT-technologies with a 

high degree of automation of the production process as a whole, as well as the rapid transfer and use of 

a large information flow, that is transmitted from the consumer to the manufacturer. 
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In recent years, the degree of digitalization is measured using such indicators such as the ICT 

Development Index, the Networked Readiness Index, the Digital Economy and Society Index (I-

DESI), the Digital Adoption Index, the IMD World Digital Competitiveness Ranking, and others. The 

most common is the expert assessment of the international index of the digital economy and society (I-

DESI), which allows you to get an assessment of how the EU is compared with non-EU economies in 

its progress towards digital society and economy. The indicator is calculated from 2013. The I-DESI 

assessment allows you to compare EU member states with 17 non-member countries, determining 

their effectiveness in five policy areas: connectivity, human capital (digital skills), Internet use, 

integration technologies and digital public services. 

As shown by the calculations of the DESI Index for the entire set of EU countries, in 2017, its value 

compared to 2016 increased by 3%, but the gap between the leaders and the countries lagging behind 

in the EU in digitalization is now 37% (36% in 2014). 

Looking at the evolution from 2013 to 2018, all EU member states regularly progress in the 

development and use of digital technologies. However, the EU as a whole failed to narrow the gap 

with the United States, South Korea and Japan. 

The following 4 groups of countries can be distinguished according to the degree of digitalization (Fig. 

3): 

1. United Kingdom, Norway, Switzerland, Japan - this group of countries demonstrates the 

highest level of digitalization of their national economy and high growth rates 

2. EU countries, Australia, South Korea - a group of countries that are characterized by a high 

growth rate at the initial stage of digitalization, with the attenuation of innovative activity at 

the present stage 

3. Russia, China, India, Brazil, Turkey - countries that have the necessary potential for digital 

leadership 

4. Countries of South America and Africa, lagging behind in terms of development. 

Figure 3: The international index of the digital economy and society in 2018 

 
Source: I-DESI (2018) 

Despite the key role of digitalization in the development of the world economy, the share of digital 

technologies in GDP continues to not be very large. The exception is China's economy, in which the 

share of the figure in GDP has grown to 30% and is about 22% of the world GDP. Most likely, the 
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explosive development of China’s digital economy is due to the introduction of cryptocurrency, since 

it is there that the main mining farms are concentrated. In 2017, the position of the UK in the 

development of the digital economy significantly increased, its share amounted to 15% of the 

country's GDP.  For comparison, the average share of the digital economy in the GDP of developed 

countries is 5 - 5.5% (Titov, 2018). Thus, the processes of digital transformation are not uniform in the 

global space. 

One of the internationally proven digitalization tools of industrial production is the technology of 

"digital counterpart". This technology involves the creation of a computer (electronic) production 

model that provides effective simulation of real processes without direct intervention in the production 

processes themselves. 

The technology of “digital twins”, on the one hand, requires automation of all production processes, 

and on the other hand, it provides cost-free adaptation of goods to the individual needs of the client. 

The experience of “digital twins” has already been tested in industrial production, for example, by 

Siemens in the UAE and Norway, and has shown good results in reducing both specific energy 

consumption costs, technogenic risks, and negative environmental impacts (Current trends of the 

global economy). 

The development of digitalization processes is based on the development of ICT, which are supposed 

to  create a unified management environment, a unified information space, a unified transport and 

logistics infrastructure, the formation of communication technologies of ultrahigh-speed information 

transfer, the development of "cloud infrastructure", mobile tools for external remote control, as well as 

the creation of new interfaces such as tactile sensors, embedded intelligent systems, brain-computer 

interfaces, the development of electronic-intelligent systems capable of carrying out permanent 

diagnostics of the state of biological and technical systems, the evolution of the Internet. 

Russian state policy of digital transformation: strategic documents and constraints 

A lot has already been done in the direction of digitalization of the Russian economy. The most 

important thing was the awareness of the need for digital transformation both at the level of the 

country's leadership, which was reflected in the adopted national program “Digital Economy of the 

Russian Federation” with the implementation period in the medium term until 2024, and at the 

business level, 63% of the top 100 Russian companies key sectors of the economy during the survey 

confirmed their readiness to digitalize business processes (Goretkina, 2018). 

The essential content of  Russian digitalization is defined in the Strategy for the Development of the 

Information Society of the Russian Federation for 2017–2030, approved by Decree of the President of 

the Russian Federation of 05.09.2017 No. 203, which states that “the digital economy is an economic 

activity in which the key factor in production is digital data, processing large volumes and using the 

results of their analysis in comparison with traditional forms of management can significantly improve 

the efficiency of various types of production, technology, equipment, storage, sales, delivery goods 

and services”. In fact, the digital economy is the widespread use of ICT in all management and 

business processes, which affects the transformation of the production relations themselves. 

The share of the Russian digital economy is still relatively small. The digital contribution to GDP is 

about 2.8%. 2.5 million workers are involved in the digital economy, and the total infrastructure is 

worth 2,000 billion rubles. It has received the greatest distribution in the commercial sphere - its share 

is 1,238 billion rubles of the  total GDP. 171 billion are accounted to marketing and advertising and 63 

billion to digital content (In the forefront of the digital economy, 2018). 

The success of Russian digitalization, as the experience of developed countries shows, depends 

primarily on the formation of a favorable institutional environment for the creation and 

implementation of digital innovations. The key conceptual and strategic document of the Government 

of the Russian Federation in this direction was the national program “Digital Economy of the Russian 

Federation” (approved by Decree No. 195-p of 12 February 2019), which reflects a set of priority legal 

acts with timelines for their adoption, as well as strategic steps to create the necessary infrastructure 

and training for digital transformation in different sectors and sectors of the national economy. 

The objectives of the national program are as follows (National Program "Digital Economy of the 

Russian Federation"): 
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1. An increase in the domestic costs of the economy at the expense of all sources (budget funds 

of different levels and private investments) and in terms of the share of GDP of at least 3 times 

compared to 2017 

2. The creation of information technology infrastructure for high-speed transmission, processing 

and storage of large volumes of information accessible to all subjects of the national economy 

3. The implementation of predominantly national software into the activities of all levels of 

government, public organizations and business structures. 

Structurally the national program consists of 6 federal projects reflecting the priority areas of digital 

transformation in Russia, 1,634.9 billion rubles is planned to be spent on the implementation of these 

projects (Fig. 4). 

Judging by the scale of the state project on digitalization, the internal costs of which should increase 

from the base 1.7% of GDP to 2.2% by the end of 2019, 3.0% by the end of 2021 and 5.1% by 2024, it 

should become the main stimulator of economic growth in the country, directing state and private 

investments into priority spheres of economic development. 

However, a number of obstacles make digital transformation difficult today. The main ones are the 

lack of competent specialists and insufficient maturity of current processes. After all, simple 

automation is not enough, we need reengineering of current business processes with the analysis of the 

inclusion of new tools into them, and this requires internal competence not only in IT-technologies, 

but also in the transformation of management processes. 

Figure 4: Federal programs that make up the national project “Digital Economy of the Russian 

Federation” 

 

Source: National Program "Digital Economy of the Russian Federation" (2019) 

In addition, for Russian business, digitalization means a complete exit from the shadows towards 

transparency of business, to which small and medium-sized enterprises are clearly not ready because 

of weak financial stability and low competitiveness compared to large, especially foreign companies 

(Cherkasova & Aksenov, 2017). 

Despite the complexity of setting the goals of the national program "Digital economy of the Russian 

Federation" there are a number of shortcomings and unaccounted factors that continue to constrain the 

digital transformation and preserve the peripheral position of Russia. These include: 

1) the program lacks a number of economic objectives affecting the systematic development of 

the national industry 4.0 and the output of Russian digital technologies to global markets; 

2) the program does not include a number of indicative indicators relating to the rate of 

development of electronic Commerce, the share of high-tech jobs in the overall employment 

structure, the growth rate of high-tech exports and some other measures of the quality of 

digital transformation; 

Regulatory regulation of the digital environment 

 
Information infrastructure 

 
Frames for the digital economy 

 
Information Security 

Digital technology 

 
Digital government 

 

1,7 billion rubles 

772,4 billion rubles 

143,1 billion rubles 

30,2 billion rubles 

451,8 billion rubles 

253,7 billion rubles 
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3) the national program does not contain a mechanism to stimulate large corporations (mainly 

natural monopolies), as well as small and medium-sized businesses to move to the figure and, 

especially, to increase investment in research and development; 

4) today, the targets of the national program are the spheres of the institutional environment 

(regulation, public administration and services, IT-infrastructure), which certainly plays an 

important role at the stage of formation and launch of digital transformation, but does not 

stimulate its development. 

Conclusion 

The analysis of digital transformation made it possible to identify leading countries and modern 

breakthrough technologies, allowing to optimize management and business processes, which ensures 

accelerated economic growth of the national economy as a whole. Modern digital technologies are 

changing the alignment of forces in the world arena, they have significant advantages, but neglecting 

the risks of digitalization can bring the national system down. 

Russian digitalization is an objective reality and necessity of today. Evaluation of its state allows us to 

identify bottlenecks that require timely solutions, and achievements that make it possible to take 

advantage of the positive result of the influence of the global trend of digitalization. The main limiting 

factors of digital transformation at the stage of transition from formation to development of the digital 

economy include: 

1) misunderstanding of the concept of "digital Corporation" by Russian business»; 

2) unwillingness of large Russian business to switch to digital technologies and ensure 

transparency of all business processes; 

3) the use of global electronic payment systems, and as a consequence of the vulnerability of the 

Russian financial system to major global players; 

4) lack of computer equipment and software equipment of Russian production; 

5) lack of digital legislation regulating and managing the digital economy, which creates 

additional institutional risks and costs; 

6) lack of personnel willing to work in the digital economy and having the necessary level of e-

skills; 

7) the presence of a large number of different programs of additional professional education 

"Digital economy", implemented by various universities, in the absence of common 

methodological approaches and understanding of the competence portrait of the graduate, 

demanded by the labor market of the digital economy. 

As for the positive results of the impact of the global trend of digitalization, for the Russian economy 

they are as follows: 

1) embedding in the world digital system and ensuring the acceleration of economic growth 

based on development of the IT sphere for example, the United States and of the transition to 

the "Industry 4.0" in the example of Germany; 

2) for the national economy, investments in digital assets are much more profitable than in non-

digital; 

3) digital technology accelerates knowledge transfer, business innovation and increases 

productivity; 

4) digitalization of the economy contributes to the growth of living standards of citizens. 

The identified constraints of the Russian digital transformation and the positive impact of the global 

trend of digitalization will allow the state to adjust the strategic documents of the digital economy of 

Russia at their subsequent stages of implementation. 
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SUSTAINABILITY IN THE BUSINESS ENVIRONMENT THROUGH 
INTERCULTURAL DIALOGUE 

Vyara Kyurova1, Teodora Kiryakova-Dineva2

 

Abstract: In the contexts of global economy and the increasing necessity for sustainable development of the business 

connections all over the world, the relations between the partners often involves not only the foreign language 

communication but also the dialogue between their cultures. International economic activity takes place in a set of business 

environments (business arrangements, timelines, quality output, sales, cash flows) which are also largely determined by 

additional cultural business conditions (culture as communication, attitude towards power, organizational hierarchy, 

interpersonal relations, etc.). In this sense, intercultural dialogue is a particularly important tool for achieving excellence and 

sustainable business relations between economic partners from different countries. 

In this paper, we suggest that intercultural dialogue in the international business environment is an indispensable tool for 

achieving economic effectiveness and goals, and can be assessed on the same scale as business performance. In order to 

identify the need of awareness-raising concerning the importance of intercultural dialogue as a business environment 

facilitator, a survey regarding the sewing industry in southwestern Bulgaria was conducted. The survey involved 16 small 

enterprises (participating with professionals from four different positions) working with firms from Greece. The evaluation of 

the business relations was actualized at two levels: the level of assessing the ability of professional communication and the 

level of assessing the ability of intercultural dialogue. Following the results obtained, the authors suggest a more active 

inclusion of intercultural dialogue in business practices and in negotiation. This recommendation fully corresponds to the 

Global goals of sustainable development because it contributes to the improvement of global partnership. 

JEL Classification Numbers: F23, L84, Z13, DOI: 10.12955/cbup.v7.1482 

Keywords: business environment, sustainability, intercultural dialogue, Southwestern Bulgaria, sewing industry 

 

Introduction 

Sustainable development at the regional, national and international level is increasingly dependent on 

factors such as successful communication, positive business relations and dialogue between partners. 

Since aspects of intercultural dialogue can be found in all areas of political, economic, institutional, 

educational and social life, it plays an important role in this process as well. The 21st century has 

marked society as being global, i.e. it functions as a global society of knowledge and calls for 

sustainability of all kinds, especially in the realm of political, economic and cultural relations between 

countries. 

The development of the Bulgarian economy over the last few decades has largely been determined by 

internal and external economic processes. Bulgaria strives to meet the requirements of the 

international market and to overcome the inertia from the former restrictions of its economic activity 

to the socio-political connections with the member counties of what used to be the Council for mutual 

economic assistance (CMEA). An additional obstacle for the optimal allocation of the Bulgarian 

economy on the international market is the disproportion between the different regions, which 

preconditions problems of the centre-periphery type. The stepping-up of European policies for 

technological development of the business subsectors is aimed both at supporting the national 

economy, on the one hand, and the private small and medium-sized enterprises (SMEs) on the other. 

In this line, some governmental support is also provided, which hopefully will soon lead to sustainable 

growth of local and regional economies. The launch of initiatives supporting the SME sector is aimed 

at achieving a maximal economic knock-on effect at the regional, national and international level. This 

cannot happen without successful business relationships and dialogue between major and minor 

economic players, stakeholders and individual professionals with different economic activities. Along 

with the other structurally emblematic Bulgarian sectors, such as agriculture and tourism, the sewing 

industry is among the main sectors of production concentrated in industrial enterprises (textile and 

apparel production, production of facial care products, toll manufacturing). It is vital for the existence 

of the sewing industry in Southwest Bulgaria to work with international partners, especially those 

from Greece. As mentioned above, good relationships give a chance for these types of collaboration to 

become better economically positioned.  
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The exchange of information as a global tool needs to take into account all the changes of 

communication in order to avoid the emergence of communication gaps. Such mistakes are very 

common in communication between partners from different cultures and these communicative failures 

themselves can give rise to misunderstandings and can cause a deterioration in business relations. In 

addition, under the influence of the individual corporate culture, a special type of professional 

communication is established which is performed in the context of specific business purposes. This 

communication not only reflects the level of linguistic competence of the business partners, but also 

includes a variety of interpersonal relationships and behaviour patterns.  

Therefore, we assume that a successful business partnership depends to a great extent on the effective 

performance of business communication between professionals from different countries, which we 

identify as an ability for intercultural dialogue. Within the chosen line of the research we postulate that 

intercultural dialogue in the economic environment should go beyond intercultural business 

communication. We admit its role “in terms of opportunities rather than risks”, as described by 

Ratzmann (2019: 42).  Moreover, intercultural dialogue has a direct bearing on improving the effects 

of communication and business relations in general, because it can be used as a powerful “means for 

building mutual trust” (Pierini, 2012: 530). Analyzing the effectiveness of intercultural dialogue by 

designing criteria and indicators for its success can be seen as a measure which makes it possible to 

translate universal values. Intercultural dialogue can lead to sustainability in the business environment 

on the international scene. Since economic activity on the international market implies both the 

establishment of long-lasting relationships, as well as endeavours for financial sustainability, this type 

of interaction between the partners possesses financial expression. 

The authors of the present paper claim that the dialogue between cultures is substantially influenced 

by both the ability for intercultural dialogue of each of the partners and their level of professional 

intercultural communication. The forms of this dialogue can be achieved not only by a foreign 

language, by professional (corporate/organizational) attitude, but also by intercultural behaviour 

patterns. Depending on the quality of each of these components, more intensive business relations can 

be achieved. For the present investigation and within the selected economic sector, we aim to analyze 

in more details the intercultural dialogue in the Bulgarian-Greek business relations (the sewing 

industry) and to investigate the way in which it can be supported (i.e. in view of the professional 

communication), so as to achieve sustainability on the given business. The importance of the present 

research can be first seen in light of the relation intercultural dialogue - professional communication in 

the business environment. The second significant contribution is the link to the Sustainable 

Development Goal Nr. 8 (Promote inclusive and sustainable economic growth, employment and 

decent work for all) and Goal Nr. 17 (Revitalize the global partnership for sustainable development). 

By adding the viewpoint of intercultural dialogue for being a relations building resource, the present 

research goes beyond the scope of the intercultural business communication studies and enters the area 

of intercultural management. Revealing issues from comparative empirical research, the topic relates 

to common value sharing and building trust in business relationships between economic actors, 

representing the Bulgarian and Greek business culture.  However, some limitations should be noted. 

First, for the chosen economic sector, for the chosen area, the Blagoevgrad region, there were not 

many representatives working with Greek sewing firms that could participate in the study. Only 16 

Bulgarian companies were included, whereby the overall number of the respondents was 32. The 

respondents hold employment positions as managers, corporate secretaries, technical staff and 

representatives from the supply department. The study was aimed at investigating the professional 

communication with their colleagues in the foreign firm, in the specific industry sub-sector and in 

regards of the intercultural dialogue occurring as a result of their business collaboration. Although this 

is a case of contact between two neighbouring countries, the future work can include participants from 

more countries.  

Literature review 

By addressing the issue of the importance of the business environment and in line with the third wave 

of globalization, modern business organizations are operating in a flexible manner and include a wide 

range of resources. To be able to survive in a dynamic and highly competitive environment business 

enterprises have to take a variety of measures to achieve sustainability. The fact that each business 

organization is acting not as a single operator but is included in international socio-economic 
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interactions raises the questions of how to manage communication between business partners 

effectively, and how to maintain good relations and constructive dialogue. Undoubtedly, this is a 

specific case of intercultural communication which fosters sustainability on an operational 

(professional) and on a communicative level. The awareness of the issues of the business 

communication that organizations carry out in the setting of intercultural encounters contributes to 

better coordinating information exchange and in the long run to establishing long-lasting business 

partnerships. Our present research concerns both intercultural communication (as process-oriented) 

and intercultural dialogue (as a result) and regards them as factors for sustainable development. Figure 

1 visualizes our concept of intercultural dialogue as a factor of sustainability: 

Figure 1  

 

Source: Authors 

Numerous studies confirm the importance of competent and reliable communication between partners 

in international businesses (Elron, 1997, Baczynska & Korzynski, 2017, Evans et al., 2016, Salaman, 

2003), but disregard its intercultural features. Other authors relate the communication process to 

multiculturalism (Bannò et al., 2011; 2016; Vevere & Sanikova, 2018), but do not include the dialogic 

nature of communication and therefore the result aspect of communicational remains neglected. In 

order to fill this research gap, the present study aims at investigating the intercultural dialogue in the 

context of business and by taking into account that communication in international business 

environment adopts the principles of mutual understanding and acceptance of otherness. Thus, 

communicating with foreign business partners inevitably transforms into communication with other 

cultures which in turn requires specific attitude to otherness. Moreover, international business 

communication must regard the characteristics of each national culture, including politeness, language 

usage and stereotypes (Feely & Harzing, 2013; Glajar et. al. 2005, Sava, 2017; Chankova, 2013; 

Hadjieva & Manova, 2018). Much in this vein, the specifics of each corporate culture (Yamashita, 

2018) and role of communication as a managerial tool have to be considered as well (Kyurova, 2017.) 

In view of the above, the authors claim that the world of international business is a multi-faceted one, 

constantly exposed to a variety of processes, dynamics, internationalization, intergovernmental 

relations, etc. Respectively, these relations shape the business communication, on the one hand, and 

provoke intercultural dialogue, on the other. Finally, intercultural communication is being created, and 

the cultural profile of the business partners follows the requirements of the multicultural society.  

Moreover, additional needs demanding the harmonization of international business and cultural 

relationships occur, which is emphasized by various authors. It is further claimed that such actions will 

overcome the cultural differences in business. As a result, a sustainable business development and 

sustainable business relations in the regions are expected. An additional effect will be “the 

collaboration of individuals with different cultural backgrounds“ (Feldberga and Grike, 2015). In this 
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regard, it is not surprising that the theoretical-practical interest in issues related to cross-cultural 

management in international business is increasing (Søderberg & Holden, 2002; Zhang & Zhou, 2009; 

Bhaskaran & Sukumaran, 2007). All these efforts also confirm the role and importance of dialogue 

between cultures, including the aspect of legal culture (Stoykova, 2016). 

Some other authors have explored and, in particular, have developed additional strategies to improve 

ways for mutual understanding. Of particular interest to us is the concept for scaffolding interpersonal 

relationships proposed by Zimina and Kondakova, whose strategy of accuracy and punctuality 

(Zimina & Kondakova 2015) has a special bearing on our research topic. Research by other authors 

(Eddleston & Morgan, 2014; Levunlieva, 2013) also reaffirms the role and importance of interpersonal 

relationships for achieving sustainability effects by means of establishing and maintaining both 

interpersonal and business relationships. Pietro (2014) also addresses the issue of time punctuality in 

the context of economic performance and proactive personality, job performance and job satisfaction 

in the international business environment. 

In this connection, intercultural dialogue can be very useful, as it smoothens barriers resulting from 

different customs, manners, values and influences mostly visible in contact with other business 

environment where professionals with different cultural backgrounds interact. Possessing the ability of 

intercultural dialogue means making the business environment cultivated. Morozova (2011) pays 

special attention to the significance of intercultural communication and dialogue by postulating that 

they are represented on four different levels – the international, the national (regional), the corporate 

and the personal level. We agree with this statement, but we also claim that these levels exist in a kind 

of reciprocal relationship – if the communication qualities on the professional level are improved, it 

leads to improvement of the communication qualities on the other three levels. As a result, the type of 

communication that occurs is not only a communication for business purposes, but also a professional 

communication within specific intercultural context.  

Additionally, when acting in the international business scene it will be beneficial for managers, 

entrepreneurs, employees and operators to be aware of the levels of intercultural communication and 

to know how to achieve a more successful intercultural dialogue in the business environment. From a 

general point of view, the intercultural experience can be considered as one of the main requirements 

of both the intercultural personality, on the one hand, and of the global businessmen, on the other.  

Barett et. al. (2013) outline several indicators for the assessment of the intercultural personality: ability 

to identify cultural and social differences, ability to function in a multinational community, ability to 

predict future trends and logic of their development, tolerance to national and racial differences, 

ability to adjust to new requirements of the changing environment, good communication skills with 

representatives of other cultures, good working knowledge of foreign languages and awareness of 

one‘s own culture as different from other cultures (Barett, 2013).  

For the sustainable business environment, it is finally very important that there are conditions for 

communication and dialogue for a productive interaction. For this reason and in view of our research, 

to this set of requirements we also add the following ones: ability for direct and indirect intercultural 

communication, ability for formal and informal intercultural communication, ability to adapt to a 

foreign cultural environment, ability for business communication, ability for international business 

etiquette, ability for corporate responsibility.  

By considering the mentioned requirements for successful intercultural communication in the business 

environment, the requirements of specific intercultural business dialogue also appear to be a relevant 

precondition. In our opinion, the better the understanding of the intercultural communication processes 

is, the greater the ability of the organization for intercultural dialogue. Better results with foreign 

partners may be achieved, since intercultural dialogue is not only a subject of the communication act 

itself, but it is also concerned on developing interactions, mutual respect, stimulating the employees in 

the given business organization for specific foreign cultural norms, value orientations and attitudes 

within the organization. In this context, sustainability arises, following the principles of mutual 

understanding and intercultural behaviour.  

As the ability for intercultural dialogue between business partners and representatives of different 

cultures is always a multifaceted process, it is also relevant to focus on the interrelation between the 

three types of dialogue - dialogue between people speaking different languages and having different 
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foreign language proficiency, dialogue between representatives of cultures which may be culturally 

distant, and dialogue between professionals varying in their hierarchy of job levels.  

The scope and content of the term intercultural dialogue is far from being clearly defined. Still, as 

claimed by Suciu, Nagu, Mateescu (2014), intercultural dialogue “is mostly identified with: 

cohabitation, connections and relationships between different cultures within a society where people 

need to feel well represented“. The problem of assessing the ability for intercultural dialogue using 

indicators is not sufficiently presented in scientific literature. An attempt to postulate indicators of 

intercultural dialogue between individuals, civil society groups, community representatives has been 

made by Kochoska. She defines the capacity for intercultural dialogue as one of the important 

capabilities of the personality in the global world. She correlates this ability with the array of the 

following conditions: equal dignity of all participants; voluntary engagement in dialogue; a mindset 

(on both sides) characterized by openness, curiosity and commitment, and the lack of a desire to “win“ 

the dialogue; readiness to look at both cultural similarities and differences; a minimum degree of 

knowledge of the distinctive features of one's own and the other culture; the ability to find a common 

language for understanding and respecting cultural differences (Kochoska, 2015). Perrini’s position is 

that intercultural dialogue should be in favour of mutual understanding and that it should lead to 

overcoming stereotypes, improving mutual respect, empathy and, finally, reducing political, social and 

cultural tensions (Pierini, 2015). 

In our opinion, the known toolbox can be adapted for the purposes of our study but first we need to 

define the scope of intercultural dialogue in the business environment. We suggest the following 

definition: Intercultural dialogue in the business environment is a result-oriented exchange of 

communicative behaviour for business purposes and happens between representatives of different 

cultures and organizations in terms of respectful attitude towards cultural otherness, acceptance of 

foreign value orientation and responsibility for common business collaboration.  

We assume that the ability for intercultural dialogue in the business environment can be explored on 

the basis of the following indicators (without ambitions to tackle all possible components): knowledge 

of the main features of one‘s culture, openness for interaction, respect for the other‘s culture, 

understanding of cultural differences, religious tolerance, ability to express oneself in a language that 

one feels comfortable to use. These indicators, in our view, are essential in terms of their performance 

in the business environment. We include these indicators in a survey on sustainability in the business 

environment through intercultural dialogue.  

Data and Methodology 

The present study is based on the analysis of survey data, gathered from a questionnaire distributed 

among representatives of 16 small sewing companies in Southwestern Bulgaria in the period of 

August – December, 2018. The study respondents from every company had different employment 

statuses. There were managers, company secretaries, technicians and representatives from the supply 

departments. Only employees who have direct contact to the foreign business partnering organization 

in Greece participated in the survey, which had a limiting impact on gathering the distributed 

questionnaires. A total number of 32 respondents was achieved. The survey included the assessment of 

research questions regarding the abilities for intercultural dialogue in the context of the business 

environment and in the previously mentioned economic sector in the Bulgarian and Greek national 

cultures. 

The method of the respondents has been used because of its adequacy in terms of the specificity of 

both research objects and in view of the data being sought. The questionnaire consisted of 15 

questions, divided in two parts: the first part was related to the respondents’ profile (gender, age, 

position in the firm); the second part outlined the respondents’ opinion regarding the intercultural 

professional communication gained from 5 questions, and 4 more questions focused on the ability for 

intercultural dialogue. 

Respondents assessed each of the components of the intercultural professional communication and 

each of the abilities for the intercultural dialogue needed for a sustainable business environment with 

foreign partners. They were asked to rate the significance of the given indicators for intercultural 

professional communication and for the skills for intercultural dialogue on a 6-point Likert scale 

ranging from Extremely Important (= 6) to Not Extremely Important (= 1). The aim was to prove if 
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there is a statistically significant difference in the mean values of the intercultural professional 

communication appointed by business professionals, on the one hand, and for the abilities for 

intercultural dialogue, on the other hand. The data distribution analysis applied the classical one-way 

ANOVA test. Given the objectives of this research, the following hypotheses have been formulated: 

 H 0 – There is no statistically significant influence between the level of intercultural 

professional communication and the ability for intercultural dialogue; 

 H 1  – Differences in the level of intercultural professional communication have a 

significant influence on the ability for intercultural dialogue. 

To determine the relationship between the level of intercultural professional communication, which is 

the factor xi, and the ability for intercultural dialogue, which is the result yi, a single factor regression 

analysis was applied.  

To determine the strength of the relationships between the intercultural professional communication 

and the ability for intercultural dialogue, a correlation analysis method was also applied, and a 

Pearson’s correlation coefficient was used to determine the dependence between them. Finally, the 

coefficient of determination was calculated. 

Results and Discussion 

The profile of the respondents is constituted as follows: 12 of the respondents were female and 20 of 

them were male (Table 1).  

Table 1: Distribution of respondents by gender 

Gender  Share, % 

Male 62.5 

Female 37.5 
 

Source: Authors 

Over half of the respondents were between 35 to 45 (75%), and 18.8% of the respondents were 

between 46 and 55 years of age and only 6.2% were over 55 years of age (Table 2).  

Table 2: Distribution of respondents by age 

Age Share, % 

35 to 45 75.0 

46 to 55 18.8 

over 55 6.2 
 

Source: Authors 

Regarding the position taken, the share of managers (66.2%) was followed by the share of the 

corporate secretaries (18.8%). The share of technical staff (12.5%) was also significant. The 

representatives from the supply department were only a few (Table 3).  

Table 3: Distribution of respondents according to occupation in the company 

Occupation Share, % 

Manager 66.2 

Company Secretary 18.8 

Technical staff 12.5 

Representatives from the supply 

department 

2.5 

 

Source: Authors 

For the purposes of the research, it was interesting to consider the frequency rate of communicating 

with the foreign business partner. The survey results showed that the largest number of respondents 

(37.5%) communicated twice a week and approximately (31.5%) professionals contacted their partner 

once a week. It is noteworthy that only 6,2% had minimal contact with the foreign partner, it was 

enough for them to communicate only once a month. 

Regarding the language used, 56.2% of the respondents declared that their communication was in 

English, 12.5% used both English and Greek and 31.3% communicated in Greek (Table 4).  
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Table 4: Distribution of respondents according to languages used  

Languages used Share, % 

English 56.2 

English and Greek 12.5 

Greek 31.3 
 

Source: Authors 

Issues of special interest were not only the foreign language and the frequency communicating rates, 

but also the type of communication itself. For 75% of the respondents, direct communication is very 

important when exchanging information. Additionally, 81.3% identified indirect communication as a 

very important requirement for successful business communication. 

The role of the business etiquette in the intercultural business environment has not been well 

researched, so as to be able to answer all questions related to sustainability in the intercultural business 

environment. When asked to identify the importance of business etiquette, 12.5% of respondents 

identified business etiquette as an extremely important condition for a successful intercultural 

communication. The majority of respondents (62.5%) rated business etiquette as very important 

(Table 5).  

Table 5: Distribution of respondents according to meaning of business etiquette for achieving 

sustainability in intercultural business environment 

Importance Share, % 

Extremely important 12.5 

Very important 62.5 

Of average importance 25.0 
 

Source: Authors 

It is quite clear, that intercultural communication suffers from the lack of knowledge related to a 

variety of behavioural patterns and relationships, one of which concerns punctuality and tolerance. In 

our study, we analyzed the extent of tolerance against failures to comply with deadlines.  

A significant share of respondents considers the need for such kind of tolerance negative - for 75% of 

the respondents there is no need for such tolerance. These results are based on the following evidence: 

the features of business processes abide by the old business axiom time is money, where the loss of 

time and delays result in economic damages for business and clients. It is therefore crucial for partners 

to respect all kinds of deadlines. The business actors are usually aware of that fact, so this may be the 

reason why they have rated low this aspect of intercultural professional communication.  

In order to achieve better business performance many of today’s modern business organizations 

stimulate intercultural behaviour by various methods (i.e. by demonstrating socio-cultural and 

ecological engagement). A well-known and widely applied technique is team building or any other 

kind of activities in an informal environment (mainly for improving communication and motivation at 

the workforce). In this respect, 31.3% of the respondents assess the importance of informal meetings 

as extremely important and 55.3% rate them as very important (Table 6).  

Table 6: Distribution of respondents according to the degree of importance on intercultural meetings  

Degree of importance Share, % 

Extremely important 31.3 

Very important 55.3 

Of average importance 13.4 
 

Source: Authors 

The way of performing the business processes inevitably affects the professional communication style 

and can be regarded as a means for the intensification of business contacts. When questioned to what 

extent the professional communication style is important for the intercultural dialogue, 25% of the 

respondents determined its significance as extremely important and other 62.5% determined its 

significance as very important (Table 7).  

It is also crucial for firms to establish an intercultural dialogue that mostly fits with their business 

profile. According to the majority of respondents (81.3%), the most important feature of the 

intercultural dialogue in business environment is the intercultural professional communication. This 
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gave us a good reason to investigate in particular whether the differences in the level of intercultural 

professional communication have a significant impact on the ability for intercultural dialogue. 

Table 7: Distribution of respondents according to importance of the professional communication 

style for the intercultural dialogue  

Degree of importance Share, % 

Extremely important 25.0 

Very important 62.5 

Of average importance 12.5 
 

Source: Authors 

The results from the dispersion analysis of the impact of respondents’ mean values of the intercultural 

professional communication on the mean values of the ability for intercultural dialogue allow to see 

whether the impact of intercultural professional communication is significant or not significant. The 

estimated value of empirical feature was the Fisher coefficient or Fem= 28.46 with a theoretical value 

of the Fisher criterion at a level of significance Ft=3.07. Therefore, Fem ≥ Ft , which justifies the 

rejection of the null hypothesis and, hence, the alternative hypothesis that the differences in the value 

of the assessments of the level of intercultural professional communication have a significant 

influence on the assessments of the ability for intercultural dialogue was confirmed. 

The obtained positive coefficient of the regression analysis was b=0.77 which testified to a positive 

relationship between the assessments of the level of intercultural professional communication and the 

ability for intercultural dialogue. Hence, an increase in the mean value of the intercultural professional 

communication by a unit will lead to an increase in the mean value of the ability for intercultural 

dialogue by 0.77. 

The calculated value of the Pearson’s correlation coefficient was Ry/x=0.95 and verified that there is a 

strong correlation between the level of intercultural professional communication of respondents and 

their ability for intercultural dialogue. 

Through the value of the determinant coefficient which had a value of 0.9025 it was found that a 

significant part (90.25%) of the total changes in the variable level of the ability for intercultural 

dialogue is due to changes in the variable intercultural professional communication. 

Conclusion 

In view of the conducted research on the intercultural dialogue in the business environment of the 

sewing industry in southwestern Bulgaria, and the results achieved it can be concluded that it supports 

studies directed at the significance of intercultural interaction on the international scene. The given 

scope has been extended by the notion of successful intercultural professional communication by 

interacting interculturally, or as stated here by the ability for intercultural dialogue. Thus, the 

discussion goes a step further giving the intercultural communication an economical line of 

argumentation (the case of the sewing industry). On the other side, the present research enriches the 

field of multiculturalism, cultural diversity, international diplomacy and civil society by delivering 

concrete dimensions and parameters (i.e. the importance of the professional communication style for 

the intercultural dialogue). The main results can be summarized in several points ways. First, the  

advantages of knowing and applying the principles of intercultural professional communication (such 

as styles and norms of formal and non-formal communication, business etiquette, understanding the 

different perception of behaviours and interaction with colleagues and professionals from other 

cultures) do exist, and as  it has been shown by the study that they should include: a need for a mutual 

understanding in a business environment and in an intercultural setting, a need for a greater 

awareness of the principles of the professional communication and  awareness of the given 

intercultural communication style in the business organization. The achieved results also confirmed 

the proposed hypothesis that there is a strong correlation between the professional communication of 

the managers (i.e. other professionals responsible for the business communication with international 

partners) and the ability for intercultural dialogue. Much in this vain, the chosen direction of 

investigating intercultural dialogue through the intercultural professional communication provided 

suggestions on how to sustain intercultural dialogue and thus to support cultural diversity in the 

business environment. It can be therefore concluded that the competent professionals, economists and 
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business operators nowadays must acquire the competencies and abilities of the intercultural 

personality and to be competent in both professional and intercultural dialogue.  

From this point of view, the existence of a specific intercultural professional communication is 

confirmed, and its importance for both employees and employers is re-affirmed.  

Through the style of intercultural professional communication individuals act in a friendlier and more 

dialog-oriented manner, despite differences on a cultural, national and economic level.  
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CONSTRUCTION AND VALIDATION OF A PSYCHOMETRIC SCALE TO 
MEASURE ACADEMIC ENGAGEMENT 

Liliya Babakova1
 

 

Abstract: This study looks at the phenomenon of engagement at university. Here are described the initial procedures for the 

standardization and validation of the Schoolwork Engagement Inventory that measures energy, dedication and learning in 

terms of academic activity and work. To assess the validity and reliability of the scale among students, an exploratory factor 

analysis and structural modeling was used. A total of 152 first year students from two universities participated in the 

completion of this scale. The results show that the two-factor solution has the highest reliability. In terms of constructive 

validity, it was found that academic stressors correlated negatively with both scales of engagement, and the scale of resilience 

was positively linked to the engagement scale. There were no gender differences. 
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Introduction 

Student engagement in learning is a key topic in the psychology of education that affects other 

phenomena and formations such as motivation and efficiency of the educational process itself. The 

transition from high school to higher education involves an increasing number of adolescents. Entry 

into the university is challenging and stressing for students as they face unanticipated expectations: 

academic work is growing suddenly, new and unknown disciplines are being studied, there is less 

support from teachers and professors, there are new colleagues, it`s difficult to combine work with 

training sessions, etc. As a result, many students face the threat of low academic outcomes, which 

negatively affects their commitment to the university. 

Theoretical Aspects 

The engagement approach was originally developed in a clinical environment to encourage and help 

people with problems such as anxiety or depression (Ruiz, 2010). Recently, it has been observed that it 

is also being implemented in the educational environment to promote the well-being and 

psychological health of students. It is defined as "a positive emotional state characterized by energy, 

dedication and absorption" (Schaufeli et al., 2002). Energy is characterized by high levels of energy, 

strong psychological resilience and learning, readiness to use the learning material, and a tenacity to 

difficult situations. Devotion is associated with the search for meaning, enthusiasm, inspiration, pride 

and competition. Learning is characterized by full concentration on work and in-depth mastering of 

tasks. Time passes quickly and the individual finds it difficult to move away from the learning / work 

(Schaufeli et al., 2002). 

Other authors such as Appleton, et al.  (2006) define engagement as a broad and multidimensional 

construct involving several components: emotionality (emotions such as pleasure and interest in 

learning), cognition (knowledge accumulation and area learning), and behavioral (presence, initiative 

actions) in an academic environment. If looked a little closer, it will be found that the approaches of 

Schaufeli et al. (2002) and Appleton et al (2006) are similar: initiation can be assumed to be a 

cognitive element, energy is the emotional component, and absorption is behavioral. 

According to Brault-Labbe and Dubé (2008), the student's academic commitment is based on three 

dimensions: 1) their enthusiasm for their training; (2) its ability to reconcile the positive and negative 

aspects of it; 3) their persistence over the difficulties he encounters. 

Some studies have found that engagement in school work correlates with depression: the lower the 

values of engagement, the higher the depressive symptoms or the mischievous results in adolescents 

(Salmela-Aro & Upadaya, 2012). The engagement of students in University education has some 

differences compared to the pupils' commitment to school, especially in the context of the new 

academic environment. Unlike the school, where students study many different disciplines, students at 

the university choose a more specialized field of study in which they build on their knowledge and 

therefore tend to attach greater value and use of to the university. The sense of belonging and the 

various opportunities for engaging in certain events increase student engagement (Gunuc, 2014; Pike 

& Kuh, 2005). According to Goodenow (cited in Gunuc, 2014), a sense of belonging occurs when 
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students feel that they are accepted, supported and engaged by other people in the social environment 

of a university /a school (other students, teachers, etc.). It has a positive or an indirect influence on 

academic achievement and motivation (Kember, et al., 2001). Gregoire, et al. (2016) found that the 

more students develop skills such as concentration, flexibility and attention, the more they engage in 

actions that are in line with their values. Hence, the indicators for psychological health and academic 

engagement also increase. 

Commitment is not only an activity but also a desire and motivation for academic achievement in the 

learning process. According to Stovall (2003), student engagement involves not only the time the 

students work on their assignments but also their willingness to participate in activities. Krause and 

Coates (2008) believe that the engagement of students is correlated with high scores and academic 

achievements. 

In recent years, the concept of learning engagement has become increasingly popular, and most of the 

research on this subject is being conducted at school (Fredricks et al., 2004). Still less is research on 

student engagement at university. The university is a place where students receive basic knowledge in 

a given field, work and attend classes and seminars and engage in joint projects and tasks so that the 

concept of engagement can also be applied in the context of the university and the acquisition of 

academic knowledge. However, at this stage, there is no valid and reliable scale for academic 

engagement with students. K. Salmela-Aro & K. Upadaya (2012) developed a scale to measure 

engagement that includes factors such as energy, dedication, and absorption. 

The aim of the present study is to develop a scale for Academic Engagement and to verify its validity 

and reliability among students studying in art disciplines, music, dance and fine arts. Other variables 

such as academic stressors and resilience were used to determine the discretionary validity. The 

following hypotheses were made: 

Hypothesis 1. The structure of the academic engagement scale will confirm the author model, i.e. the 

three-component structure: absorption, dedication and energy. 

Hypothesis 2. The academic engagement scale will correlate negatively with the academic stressors 

scale and positively with the scale for resilience. 

Hypothesis 3. There is no difference in academic engagement between boys and girls. 

Methods: 

The Schoolwork Engagement Inventory (Salmela-Aro & Upadaya, 2012). 

The above conceptualization of the construction of the scale for academic engagement is a 

prerequisite for it to be approbated for Bulgarian students. The scale of students' answers is a 

7-point Likert type scale ranging from 1 (= strongly disagree) to 7 (= fully agree). 

Academic Resilience Scale (Martin & Marsh, 2006).  

Consists of six statements about students' perceptions of their sustainability, broken down into 

a 7-point Likert type scale. The reliability of the scale for Bulgarian conditions is high (α = 

0.851). 

Academic stressors scale.   

Contains four subscales: stress related to parental expectations, stress related to the lack of 

knowledge, stress related to the learning material and the lecturers, and stress related to the 

auditorium activities. The reliability of the subscales for Bulgaria is high (α = 0.836~0,786). 

Participants: 152 first-year students from two Plovdiv universities. Of these, 58% are male, 38% are 

female and 4% have not indicated their gender in the survey. The average age is 21 years. The students 

were representatives of three specialties: pedagogy of art education and pedagogy of music education. 

Procedure: The data was collected for two months at the university. Students first reported their gender 

and age, and then were given two short scales: one is a scale for academic resilience, and the other is 

an author`s scale for academic stressors. 

Results  

The scale contains 9 items. An analysis of the items and the scales was first done. An exhaustive factor 

analysis was used to check the validity of the structure. All items had high factor weights. 
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In our case, two factors were differentiated, not three as in the author's method. The KMO value is 

0.861, which means that the data can be subjected to a factor analysis. Barlet's spherical value test was 

also statistically significant (391.646; p <0.001) and an explanation of variance of 59.834% (first 

factor with 40.7% dispersion; second factor – 19.1%) resulted in the following factors: "Dedication" 

(Alpha of Cronbach = 0.868), "Energy" (Alpha of Cronbach = 0.831). 

Below, Table 1 gives the factor excerpts of the Academic engagement scale. 

Table 1. Rotated Component Matrixa 
 Component 

Dedication Energy 

1. (ENE1) At school I am bursting with energy.  0.522 

2. (DED1) I find the schoolwork full of meaning and purpose. 0.837  

3. (ABS1) Time flies when I am studying. 0.652  

4. (ENE2) I feel strong and vigorous when I am studying.  0.530 

5. (DED2) I am enthusiastic about my studies. 0.792  

6. (ABS2) When I am working at school, I forget everything else around me.  0.833 

7. (DED3) My schoolwork inspires me. 0.819  

8. (ENE3) I feel like going to school when I get up in the morning.  0.865 

9. (ABS3) I feel happy when I am working intensively at school. 0.659  

Alpha of Cronbach 0.868  0.831 

Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization. 

Source: Author 

Table 1 shows that two of the "Absorption" ("I'm happy when I'm working intensively at school." And 

"Time flies when I'm studying") fall into the "Dedication" scale for a Bulgarian sample and one item 

from the author's "Absorption" scale falls into the "Energy" scale. The Bulgarian students give a 

double meaning to the "Absorption" scale - on the one hand, the learning process presupposes a certain 

degree of dedication, and on the other hand, in order to be able to learn, you must first be filled with 

energy. The artifacts from the other two scales "Dedication" and "Energy" coincide completely with 

the original design. 

Confirmatory Factor Analysis 

In order to confirm the structure of the exploratory factor analysis, a confirmatory factor analysis was 

performed using the AMOS statistical software. The Confidence Factor Analysis (a) allows the 

researcher to see how well the data fits into a particular theoretical model (i.e., adapting data to a 

priori-defined model); (b) and it assists researchers to be precise in defining structures. In this case, the 

theoretical model consists of two correlated factors forming a model. 

Multiple fitness indices were evaluated to support the model. We looked at two gradual adjustment 

indices, index (TLI) and (IFI), with values close to 0.95 indicating good fit. We have also included a 

Comparative Index of Fitness (CFI) with values greater than 0.90 considered to be a good fit. Finally, 

we examined the approximate square error of approximation (RMSEA). Values below 0.05 show good 

fit, and values that are above 0.08 represent reasonable approximation errors. The model we tested 

initially showed an RMSEA of 0.06, but after we put two correlation links between two of the errors in 

two of the subscales, we obtained good degree indices as follows: χ2 = 298 (df = 320), p = 0.002, TLI 

= 0.923, IFI = 0.983, CFI = 0.941, RMSEA = 0.08 

The exploratory and confirmatory factor analysis partially confirms hypothesis 1. There is a two-factor 

structure with high internal reliability. 

Determination of the reliability of the test is also confirmed by the internal correlations between the 

two subscales. In general, the correlations between the scales are in line with the theoretical concept of 

structure and the relationship between the two types of academic engagement. In tab. 2 we can see that 

the correlation between them is high - 0.614 and is statistically significant for the sample. 

No differences were found between the subscales "Dedication" and "Energy" and the factors "gender". 

This confirms hypothesis 3. 

The constructive validity of the test is confirmed by the measurement of the correlations between the 

two subscales on the "Academic Engagement" scale and the subscales of the scale for academic 
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stressors, as well as by the scale of resilience. There are negative correlations with subscales for 

academic stressors and a positive and statistically significant correlation with the scale for resilience. 

This confirms hypothesis 2. The results are presented in Table 2. 

Table 2. Pearson Correlations 

 R e s i l i e n c e D e d i c a t i o n
 

E n e r g y
 

S t r e s s  r e l a t e d  t o  p a r e n t a l  e x p e c t a t i o n s S t r e s s  r e l a t e d  t o  t h e  a u d i t o r i u m  a c t i v i t i e s S t r e s s  r e l a t e d  t o  t h e  l a c k  o f  k n o w l e d g e S t r e s s  r e l a t e d  t o  t h e  l e a r n i n g  m a t e r i a l 

Resilience 

 

1 0.438** 0.355** -0.269* -0.386** -0.461** -0.306** 

 0.000 0.001 0.013 0.000 0.000 0.005 

Dedication 
0.438** 1 0.614** -0.237* -0.282** -0.303** -0.277* 

0.000  0.000 0.030 0.009 0.005 0.011 

Energy 
0.355** 0.614** 1 -0.180 -0.379** -0.363** -0.282** 

0.001 0.000  0.102 0.000 0.001 0.009 

Stress related to parental expectations 
-0.269* -0.237* -0.180 1 0.412** 0.201 0.472** 

0.013 0.030 0.102  0.000 0.067 0.000 

Stress related to the auditorium 

activities 

-0.386** -0.282** -0.379** 0.412** 1 0.608** 0.531** 

0.000 0.009 0.000 0.000  0.000 0.000 

Stress related to the lack of knowledge 
-0.461** -0.303** -0.363** 0.201 0.608** 1 0.526** 

0.000 0.005 0.001 0.067 0.000  0.000 

Stress related to the learning material 
-0.306** -0.277* -0.282** 0.472** 0.531** 0.526** 1 

0.005 0.011 0.009 0.000 0.000 0.000  

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Source: Author 

Limitations 

Although this study was carefully conducted, it has its limitations and shortcomings. For example, no 

study was conducted among other groups of students in engineering or humanities. In addition, the 

study was conducted only among first year students as it is assumed that during the first year of study 

students still do not know what learning is like in a new environment such as a university and will try 

to be fully committed due to the new academic environment and expectations. But it is not clear 

whether the academic commitment levels are higher in the first year or in the last year of study. It 

would be better for the same group of students to fill the academic engagement scale periodically and 

thus to test the results over time. In addition, comparisons can be made between students at secondary 

school and students in University in order to verify differences in their engagement. 

Conclusion 

The main objectives of this study were to check the factorial structure of a scale measuring the 

academic engagement among Bulgarian students. A two-factor model, consisting of the Energy scale 

and the Dedication scale, was established. 

The two-factor structure has good fitness indicators, indicating that this model is suitable for 

explaining the data received from Bulgarian students. The two subscales show good inner coherence. 

The correlations between the individual subscales show that they all interact statistically significantly 

between them, indicating good internal interconnections between subscales. 

Correlations between the subscales of the Academic Stress Scale, as well as the "Resilience" scale, and 

the scales associated with academic engagement as dedication and energy, indicate results that show 

good internal validity and correspond to the theoretical model. 

The value of the "Academic Engagement" scale is that with a brief scale, one can look at whether 

students feel engaged in an academic environment. The results of the present study indicate the factor 

structure and invariance among the Bulgarian sample, the reliability and the predictable validity.   
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THE TESI PROJECT AS ONE OF THE WAYS TO PREVENT SOCIAL ISOLATION 
OF PEOPLE WITH VERBAL COMMUNICATION DISORDERS 

Mirosław Babiarz1 

 

Abstract: The content of this article concerns an important issue, which is the search for optimal educational solutions for 

children with communication disorders. The article presents the whole idea and main goals of the TESI project, that is an 

Adaptive Personalized System for Creating Expression Tools in Social Inclusion of Learners with Verbal Communication 

Disabilities, which focuses on social integration of people with verbal communication disorders that are at risk of social 

isolation. It is dedicated to the conceptualization and development of social competence related to personal, social and 

professional development of people with verbal communication disorders through the creation of an adaptive, affordable and 

easy-to-use software solution that will enrich their personal expression opportunities. The article presents the main goals of 

the TESI project, among which the most significant one is to ensure the ability to express oneself fully. 
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Introduction 

“Speech is a very delicate instrument and even the smallest dysfunctions affect it unfavorably” 

(Kozłowska 2004). Speech serves to discover the world, make contacts or express emotions and needs. 

Any developmental disturbances in the form of negative deviations from the norm have their 

consequences for the development of speech and the process of efficient communication.  Inhibition in 

reception as well as the transmission of sensory impressions and their processing, poor vocabulary, 

speech defects, hearing impairments impede the child's normal cognitive and emotional process and, 

above all, hinder his/her socialization process. It is estimated that there are over 60 million people in 

the European Union affected by communication disorders - characterized by difficulties in using 

language and communication skills. Moreover, in the contemporary world, people live longer and 

dynamic progress in the field of medical sciences gives more and more chances of survival for 

individuals who have suffered from accidents or illnesses, thus the number of people with 

communication disorders will continue to grow. Therefore, today’s work with people with disabilities 

(in particular with disorders of the communication process) is both a social and educational challenge. 

The TESI Project 

Language development is a complex, dynamic process that is conditioned by the biological and social 

development of the individual, and especially the development of their individual experiences in 

relationships with the environment.  The need to communicate is an important need of each person, 

because it allows communication, which has a development function but also satisfies basic mental 

needs such as: belonging, love, emotional contact, and recognition. In the case of disturbances in 

communication and in particular lack of verbal contact, alternative methods of communication are 

used. There are numerous non-verbal methods of communication that find application in relationships 

with  people with different levels of communication capabilities. The most popular ones are selected 

and discussed briefly in this paper. Firstly, Polish sign language - it is the language of deaf people who 

have their own visual-spatial grammar. An important role in communication with the use of  this 

method is played by the hands, facial expressions and other signals transmitted in space. It is used to 

improve information exchange with people with extensive verbal communication disorders and  

develop their communication skills. 

Secondly, sign language system - based on a combination of sign language and Polish sign language, 

based on the Polish language grammar, which allows deaf people to build correct statements.  

Thirdly, Makaton Language Program - applies to people with serious disorders in verbal 

communication, including people with autism, Asperger's syndrome and is used to learn how to 

communicate. It is a system of gestures and graphic symbols containing over 350 terms from the 

everyday area and 700 concepts in the field of extended vocabulary. Each concept is supported by the 

appropriate manual character (gesture) and / or graphic image (symbol). This method occurs in many 

versions adequate to the language system of a given country.   
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The fourth method is the Bliss alternative communication system. It is a system based on drawings as 

graphic representations of specific statements. The dictionary includes 3,000 symbols representing 

over 6,000 words that let the users name a specific object as well as an abstract concept. The system 

allows building sentences, whole statements reflecting experiences, emotions, experiences, which 

promotes the development of the child's personality. It is designed to communicate with people who 

do not speak or their speech is very poorly developed or not very clear (mental disability, cerebral 

palsy, autism, dysarthria, aphasia).  

The fifth method is pictograms - it represents words or concepts. The symbol is white and placed on  

a black square with the word above it. This system has 2,000 symbols, including 2% of ideograms 

(conceptual similarities to abstract concepts). It is adapted to the cultural conditions of the language. It 

is used to develop communication in people with intellectual deficits, with problems related to 

language understanding and practical use. These are simple and effective ways of establishing 

communication with people who have problems in language communication (they do not speak, do 

not understand speech, do not understand social situations, children with learning disabilities and 

impaired visual and auditory perception).  

The sixth method is Pictogram Communication Symbols (PCS). It is a collection of drawings 

conveying the meaning of the basic words, necessary for everyday communication. Abstract words are 

expressed in specific symbols. It is available in many language versions and also in a computer 

version. It works well in the process of communicating with people affected by periodic inability to 

communicate verbally.  

The seventh method is Dactylography (finger method). It is a form of communication based on 

appropriate finger palms, where each letter or number corresponds to a specific dactylographic sign. In 

this method, grammar rules are maintained (Eckert, 2001). 

The literature of the subject distinguishes three groups of people who need to improve the 

communication process. In the first group are those with linguistic expression disorders who have the 

ability to understand speech, but are unable to use it (children with cerebral palsy, people with slight 

mental disability). Their difficulties are connected with the process of articulation, creating and 

extracting words due to various disorders, delays in the development of speech or damage to speech 

mechanisms. The second group embraces people who need to support their development with various 

dysfunctions and the associated difficulties in verbal and written communication (children with 

specific difficulties in reading and writing - developmental dyslexia) or periodic problems with verbal 

communication. People who need support through the use of alternative communication methods 

constitute the third group. In their case, the lack of verbal communication or its significant limitation is 

associated with a low level of development and speech understanding (people with intellectual 

dysfunction to a large extent, deep and deaf people). Their communication is based on sound signals 

and non-verbal behaviours. It is important that some children need to combine forms of verbal 

communication support, taking into account the changing needs in the area of communication and 

general development of the individual. 

Language development disorders influence the process of reasoning and speech, and, consequently,  

hinder social development and building interpersonal relations. These disorders mainly concern the 

difficulties in effective communication using the language system. They may also have a different 

character, which is mainly due to the type of disorder. These may be the articulatory (expressive) 

difficulties, phonetic and phonological difficulties or difficulties in understanding speech or its 

creation in accordance with the rules of the mother tongue. In people with special educational needs, 

verbal communication disorders occur in the following forms: 

a) Aphasia (total impossibility of speaking); 

b) Lack of speaking and using speech in social relations (internal speech) in people with autism 

or intellectual dysfunction in a deep degree; 

c) Disorders of verbal communication in children with intellectual dysfunction (oligophasia); 

d) Dyslalia or incorrect articulation of sounds - includes elisions, substitutions or distortions in 

children with delayed speech development of various etiologies, in children at risk of 

developmental dyslexia; 
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e) Dysarthria, which occurs in children with cerebral palsy (difficulties in speaking out or even in 

extracting a voice); 

f) Inconsistency of statements, lack of logical reasoning in people with Asperger syndrome 

(problems concern building statements, understanding messages with good knowledge of 

words); 

g) Disorders of auditory perception as a result of damage to brain structures - aphasia (difficulty 

with naming objects, understanding speech), there is also a disturbance of phonemic hearing 

found in children at risk or developmental dyslexia; 

h) Speech fluency disorders (stammering). 

Communication problems occur in a large group of people with intellect dysfunction, sensory 

disorders, autism or cerebral palsy. In addition to axial symptoms resulting directly from a specific 

dysfunction, these people have difficulty with verbal communication in the areas of speaking, writing 

and reading. Lack of verbal contact hinders or prevents them from communicating effectively with the 

environment and the learning process. It is characterized by: incorrect articulation, too weak 

vocabulary, presence of agrammatism (a type of physical aphasia manifested by speech disorders 

resulting in the violation of the grammatical form of the spoken words), problems with building 

sentences, too slow or fast speech rate, too quiet or too loud speech or speech without intonation.  The 

list of developmental disorders with language and communication problems should be mentioned: 

 Down syndrome and intellectual disabilities; 

 Speech and Language Impairment; 

 Autism; 

 Developmental delays:  

o Language or speech; 

o Social and emotional skills; 

o Thinking or cognitive skills; 

For instance, people with autism show communication difficulties in all parts of speech, i.e. in 

phonological, syntactic, semantic and pragmatic areas, so using speech in social situations.  

Verbal communication disorders are the cause of segregation, isolation and even exclusion of people 

from peer, family, social and professional life as well as are the source of functional difficulties. The 

model of inclusive education creates unique opportunities because it ensures in the education process 

full participation of all students, regardless of gender, social and economic status, race, place of 

residence, disability, age or religion. Adaptive Personalized System for Creating Expression Tools in 

Social Inclusion of Learners with Verbal Communication Disabilities, which is named the TESI 

project, number 592177-EPP-1-2017-1-BGEPPKA3-IPI-SOC-IN, is the answer that gives the 

possibility of social integration of people with verbal communication disorders at risk of social 

isolation. The international TESI project was implemented in 2018 and will terminate in 2019 year.   

8 partners collaborate on this project. These are 4 universities: Plovdiv University "Paisii Hilendarski" 

PU, UNED - the Spanish University for Distance Education (Universidad Nacional de Educación a 

Distancia), University of Craiova (UCV) and the Jan Kochanowski University in Kielce (JKU), 3 

schools: Scoala Gimnaziala Speciala Sf. Mina Craiova (Mina), the Josip Matos Primary school (OS-

Matos) and the Special School for Students with Hearing Impairments "Stoyan Belinov" - Plovdiv 

(CHD), 1 association: the Association for Education and Development of Disabled People 

(ASEDDEDIPE). The project involves scientists, teachers, interdisciplinary specialists, parents and 

self-advocates from various organizations and institutions. People involved in this initiative come 

from different backgrounds - both national and cultural - and have a wide range of skills and work 

experience with people with special educational needs and disabled people. Team members use their 

experience and knowledge to develop a model of expression tools, emotions and needs based on a set 

of drawings and pictures, collected to correspond to everyday functioning with the help of which the 

users will be able to communicate effectively.  

The main aim of the TESI project is to create and develop a tool for people (children and adults) with 

language communication disorders and implement solutions developed for educational and social 

practice. The created tool is intended for mobile devices and can be downloaded from Google apps. 

Anyone who wants to use this tool can download it and install it on their mobile device (phone or 

tablet). The next step will be to register via the appropriate website as a user, select the appropriate 
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language and enter the data in the admin panel (parent, teacher, etc. - a working person, supporting a 

person with difficulties in the communication process) and the data of the person with whom the TESI 

tool / application will be used (people with difficulties in the communication process). 

Then, the person using the panel will be able to create expressions (defining the needs, expectations, 

emotions, feelings, etc.) for the user (people with difficulties in the communication process) and 

expressions / instructions (parent, teacher). Their purpose will be to inform the user about the required 

action and how to properly perform it. The functioning of the tool will be based on the database of 

images / drawings, which each user and parent, teacher, etc. can freely build by adding any images 

available on the device or on the internet. After adding the appropriate picture / pictogram, it will be 

necessary to name a given picture (object, action). As a result, after selecting (clicking) a required 

picture by the user, parent or teacher, a voice message will be heard, explaining what is shown in the 

picture. The TESI tool will work in all languages of the project partners. 

The TESI project is currently at the most important stage of its implementation, as all project partners 

are piloting the TESI tools. Taking an example of the Jan Kochanowski University, 19 students of 

pedagogy (selected according to the previously assumed criteria) participated in the training meetings 

about the TESI tool, and are prepared to use it while working with children at a pre-school age who 

have difficulties in the communication process. One of the aims of these meetings is to assess both the 

very tool (its strengths and weaknesses as well as the difficulties and opportunities) and the child's 

work with the TESI tool (in the emotional and motivational areas as well as the cognitive and 

bahavioral ones). The results of all partners' pilot phase are to be known at the end of November, 

2019.  

The created tool will be used to improve the communication process of a person with the broadly 

understood environment, including the transmission of messages, expressing their own needs and 

expectations, expressing emotions and feelings, informing about internal states, building statements 

and creating descriptions. The TESI tool eliminates the communication barrier, contributes 

significantly to the development of social skills and social integration. 

The use of modern technologies and digital resources gives new opportunities for effective educational 

and social integration, in the following ways:  

a) modern technologies give teachers freedom in communication and presentation of their needs 

and emotions; 

b) the use of modern technologies eliminates limitations related to time, place and quantity of 

information materials; 

c) the use of technology does not require earlier preparation, especially for young people. 

Interactive tools are often intuitive and offer very good opportunities for personal expression. 

The TESI project focuses on the development of social competences, especially in the field of 

language and speech, enriching interpersonal skills, and thus also personal and social development, 

allowing people to express their needs, emotions and feelings more effectively. The TESI project 

refers to the long-term priorities of the Europe 2020 strategy, both in socio-economic and training 

objectives, addressed to disadvantaged social groups - vulnerable to poverty and social exclusion, and 

underlines the role of inclusive education in a radical improvement of opportunities life. The European 

Disability Strategy (2010-2020) shows the "business case" for inclusion both in terms of employers' 

benefits from having such people in the labor market and for nations in terms of positive gains that can 

be achieved by improving education for these people in unfavorable situation, thereby increasing the 

likelihood that they will grow up as employees paying taxes and not dependent on state benefits. 

An important issue in the learning process is the connection, integration of popular and widely used 

electronic technologies, mainly with the possibilities offered by various types of devices, including 

primarily mobile devices. The main beneficiaries of the TESI project will be: persons with verbal 

communication disorders, parents, carers, teachers, educators, psychologists and auxiliary staff. In a 

long-term: authorities, decision-makers in the field of special education, managing educational 

institutions, members of local communities. 

Conclusions 

The created tool will be used to improve and facilitate the communication process, including the 

transmission of messages, expressing needs, emotions, feelings, expectations, and building statements. 
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The most important goals of the TESI as an alternative communication tool are to build social 

integration and develop pro-social behaviours, raise awareness of self-activity (nie wiem co oznacza to 

określenie) in the development process and overcome barriers and limitations in life. The main 

benefits of the proposed solutions within the TESI project are primarily a simple and available 

application that uses computer technology, which increases the attractiveness of activities, especially 

in children, as well as the ability to create different image configurations, which facilitates the 

development of thinking, word resources and, consequently, speech. 
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RICH ЕDUCATIONAL VIDEO MAZES AS A VISUAL ENVIRONMENT 
FOR GAME-BASED LEARNING 

Boyan Bontchev1

 

Abstract: Thanks to their impressive interactive abilities, video games are applied for decades as an engaging means for 

effective and efficient game-based learning. This paper presents the vision of applying rich educational video mazes as a visual 

environment for game-based learning. It defines a rich educational maze as a 3D maze video game providing rich didactic 

multimedia content presented within the maze nodes not only on learning boards but as well within puzzle games of various 

types. The game designer can embed the puzzle games into each one of the maze rooms and provide learning content 

personalized upon various characteristics of the player (the learner). In addition, such an educational maze is supposed to 

provide a rich gaming and learning experience thanks to including intelligent virtual players and applying a dynamic, player-

centric adaptation of the difficulty of learning tasks and of the audio-visual properties of the game environment. This paper 

outlines the essence of a rich educational video maze games including its concept, genre, target audience, look and feel, game 

interface and artificial intelligence, with a special focus on the mission, challenges, and objectives of the game. As well, it 

provides some results from an online survey about the usability of such educational video mazes from the student point of 

view.  
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Introduction 

In last decades, virtual environments are successfully applied for learning thanks to their ability to attract 

and engage learners, to motivate and strengthen the individual learning process, to provide various new 

types of exercises, and to give immediate feedback (Ruipérez, 1997). Educational video games 

contemplate all these properties within an intriguing gameplay supported by specific game mechanics 

(Fabricatore, 2007). Thanks to their ability to include tasks for developing motor skills and memory of 

the player together with planning, decision-making, and problem-solving skills, educational labyrinths 

and mazes appear to be one of the most popular video games for learning (Kennedy, 1999; Norris et al., 

2017). While a unicursal labyrinth provides a single (usually not a direct) path from an initial position 

to its center or another final position, the multicursal labyrinth is a maze with multiple paths where some 

of which could have dead ends (Hackworth, 2012). Video maze games were applied for learning various 

disciplines – from foreign languages (Todd & Tepsuriwong, 2008) to professional skills (Gilbert & 

Priddle, 2010) and entrepreneurship (Bontchev, 2015). On the other side, puzzles represent a unique 

genre of digital games that require puzzle solving. Depending of the specific type of the puzzle and its 

interaction modalities (Carvalho et al., 2012), its solving requires specific problem-solving skills such 

as image memorization or matching, logic operations, word finding or completion, pattern recognition, 

etc. The solving process may have some limitations as time limit, maximal number of attempts, 

achieving criteria, threshold for passing to the next level, or dynamic difficulty adjustment (Silva et al., 

2017) of the puzzle game. Solving a puzzle provides fun and satisfaction of the learned issue making 

such digital games a powerful learning tool (Paul, 2003). 

The paper presents the concept of a rich educational video maze and how such a game can be applied 

as a visual environment for game-based learning. We define rich educational video maze as a 3D maze 

video game providing rich didactic multimedia content personalized upon various characteristics of the 

player (the learner) and presented within the maze rooms not only on learning boards but as well within 

puzzle mini-games of various types able to be embedded into each room by the game designer. This 

paper presents the concept of rich educational mazes supposed to provide rich gaming and learning 

experience thanks to including intelligent virtual players and applying a dynamic, player-centric 

adaptation of difficulty of learning tasks and of the audio-visual properties of the game environment. As 

well, it provides some initial results from a case study about the usability of video games focused on 

mazes and puzzles. 

Literature Review  

The concept of a rich educational 3D video maze is based mainly on two game genres – video mazes 

and puzzle games. 
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Educational Mazes 

Among all existing types of video games, playing with labyrinths and mazes appear as a very promising 

approach for game-based learning thanks to their focus on interaction, assessment, and decision-making. 

Kennedy (1999) proposed action mazes be applied for training students in processes involving decision-

making in order to obtain problem-solving skills and competencies. McFarlane, Sparrowhawk, and 

Heald (2002) found that movement in 2D/3D spaces, having critical timing for overcoming some 

obstacles and for meeting challenges, is highly related to the development of motor skills memory and 

planning. Norris, Davis, and Timple-Laughlin (2017) stated that in maze games learners are confronted 

with complex problems with multiple possible solutions, which enables the “assessment of learners’ 

higher order abilities (e.g., reasoning, evaluation, decision making)”. 

Nowadays, online mazes are proposed for free gaming at plenty of company portals such as 

education.com2, thesprucecrafts.com3, happyclicks.net4, and many others. Most of these mazes are two-

dimensional and intended for preschool kids and for pupils at primary school, however, some of the 

more complex maze games are suitable for students and adults, as well. There are no examples of 

customizable or personalizable mazes available online neither platforms for the generation of such 

mazes, which could be easily customized for various educational curricula. At the moment, there are 

available only a few and simple tools for automatized creation of mazes. Quandary5 allows easy creation 

of 2D online action mazes. Such mazes represent multi-stage scenarios composed by states dedicated to 

a concept and having several possible choices/actions to proceed within the maze. After selecting an 

action, the player moves to the next node of the transition graph and explores its specific scenario. Action 

mazes were applied as an effective means for game-based learning in foreign languages (Todd & 

Tepsuriwong, 2008; Kiliçkaya, 2017) and for improving decision-making professional skills (Waights, 

2009; Gilbert & Priddle, 2010). Within the scope of the ADAPTIMES research project, 3D adventure 

mazes with puzzles for unlocking doors to next maze rooms are used for teaching entrepreneurship 

(Bontchev, 2015) and Orthodox iconography (Bontchev et al., 2016), whereupon teachers were able to 

customize maze structure and add their preferred content to the maze rooms. 

Puzzle Games 

Solving puzzles is one of the oldest challenges and entertainment activities in human civilization 

(Carvalho et al., 2012). In general, each one-player game can be regarded as a puzzle, where the player 

“makes a series of moves, trying to accomplish some goal” (Hearn & Demaine, 2009). Regardless of 

the puzzle type – visual, word-based, logical, mathematical, pattern-based, riddle, or mixed - puzzle 

solving should entertain the player and should be solvable. Thus, the puzzles and the fun from solving 

them represent a powerful learning tool (Paul, 2003).  

Puzzle games are played in isolation or as a part of other digital games, for example, within an adventure 

game. Adventure game puzzles can bring pleasure to the player in three ways (Kangas, 2017): by 

providing pleasure as works of art, by requiring insight thinking, and by advancing the player 

progression in the game story. The present approach enhances 3D maze games by embedding 

customizable and personalizable puzzles as learning tasks to the maze rooms (states) in order to attract 

the player attention, to increase the learnability attributes of a serious game (Blazic et al., 2016), and to 

provide more engagement and pleasure in the playing process. 

Rich Educational Video Maze Games  

A rich educational 3D video maze builds up the popular action maze by adding challenges to be met for 

each of the actions (i.e., possible choices) at a given state of the transition graph. These challenges can 

be one or several puzzles of various type, which should be solved in order to proceed to the next node 

of the maze. The ADAPTIMES video games (Bontchev, 2015) may serve as examples of such rich 

educational 3D video mazes, where the player can opt between several choices but only after solving 

the puzzles proposed for the current state of the maze. 

Game Concept, Genre, Target Audience, and Look and Feel 

                                                           
2 https://www.education.com/worksheets/mazes/ 
3 https://www.thesprucecrafts.com/free-online-mazes-1357461 
4 https://www.happyclicks.net/maze-games/ 
5 http://www.halfbakedsoftware.com/quandary.php 
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The game concept of rich educational video maze games is a 3D maze with direct links (doors) between 

labyrinth halls (states or nodes), learning boards, 3D objects, and puzzles as mini-video games 

embedded in each room. The games will be played in single-player first-person mode, whereupon the 

player will be supported by an intelligent virtual player (i.e. a non-player character, or NPC). NPC’s are 

capable of helping the player to solve the puzzles and to answer specific questions in the learning 

domain. The concept is intentionally kept as simple as possible in order to facilitate both the design and 

generation of such games through the APOGEE (An innovative platform for smArt adaPtive videO 

GamEs for Education) platform based on their formal description as XML documents. 

Like the adventure games, the rich maze games have a storyline, an inventory system, dialogue (with 

NPC), and puzzle solving. On the other hand, they include tasks requiring action such as shooting on 

moving objects, therefore in that sense can be regarded as an example of action games. Thus, involving 

various puzzles containing learning tasks, together with dialogues with intelligent NPC, makes the rich 

educational video maze games well targeted to pupils and students. Depending on the age of the player, 

the didactic content and the built-in puzzles will be customized at starting the game. 

The learning video mazes generated by the current prototype of the APOGEE platform have a rich 3D 

graphics interface. The feeling of a real maze is preserved during the whole play process, supported by 

contemporary graphics and visual effects such as high quality textures and graphics, realistic sound and 

3D interactive models, effective lighting (e.g., lamps or torches), visualization dynamics (i.e., show and 

hide the text depending on the distance between the player and the panel), and various graphic effects.  

Figure 1: A view of a sample maze generated by the APOGEE platform 

 
Source: Author 

Game Progression, Mission, Challenges, and Objectives 

The game progression follows the maze navigation performed by the player by solving the learning tasks 

presented as puzzles embedded into the maze halls and unlocking doors by answering questions. 

Generally, there is no time limit for both maze crawling and solving mini-games, however, time plays 

an important role in the overall score of the player. The total user's score has two types of components 

– one describing the progress of the player and another depicting his/her advancing as a learner. Both 

these components include effectiveness, efficiency, speed of solving a learning/gaming task, and the 

amount of acquired knowledge (learning path) or game objects for each individual learner. Together 

with the identifiers of the player and the game, the score is shown online in a sorted list of all the results 

currently achieved. Each maze game can be played more than once, whereupon various results will be 

recorded. As well, a maze game is reentrant, i.e. the player can exit the game and start it again at the 

same maze hall he/she has been during the last exit. 

In the rich educational video mazes generated by the APOGEE platform, the player has one main 

mission: to learn the game's knowledge both by getting acquainted with the multimedia learning 

materials and by solving embedded puzzles (presenting learning tasks of a different type) using the skills 

required to do so. All the actions must be done for the shortest possible time with maximal performance, 

which is measured by special metrics and used to rank the player among the other players. To accomplish 

this mission, the player must go through all the maze halls and complete all required game tasks in such 
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a way that he successfully completes the game (reaches the final screen) by achieving the maximum 

score. The score depends highly on how the player has met the challenges set by the puzzle videogames 

of different types embedded in the maze halls and providing learning tasks. Each puzzle has a different 

structure, rule, and didactic content, and sets a number of specific goals that need to be met to complete 

that mini-game and to complete the learning task. Puzzles might require: 

 Mandatory solution - the player is not allowed to proceed to the next hall of the maze (i.e. cannot 

answer the question unlocking the door for exiting the current hall and enter another) unless the 

learning task presented by that puzzle is solved; 

 Optional solution - the player can unlock the door and proceed to another hall of the maze 

without solving the puzzle. 

A puzzle game may have a single stage (such as an image puzzle) or multiple stages (such as quizzes or 

rolling balls to predefined positions/objects as shown in Figure 2). A mandatory puzzle requires the 

solution of all the stages provided within the game, while optional puzzles might be solved partially, 

just for adding more points to the score. All the puzzle games do not have a time limit for play, but 

shorter playing time for solving the puzzle (i.e. the learning task) brings points to the player. 

Figure 2: A view of sample “rolling-ball-to-ring” puzzle 

 
Source: Author 

The maze game generated by the APOGEE platform have one main goal: the player to go through all 

the halls of the maze and complete all mini-games (puzzles) mandatory for a given hall (i.e. to solve all 

the required learning tasks) in such a way as to complete the game (to reach the final screen), by 

collecting the maximal number of points as a learner and as a player and, thus, to achieve maximum 

result. Each rich video maze game can have mini-video games of different types, built in the maze halls 

for the presentation of didactic tasks and setting a number of specific objectives for each hall. Therefore, 

the main goal of the maze game includes the specific objectives of all the mini-games embedded into 

the maze. The flow of playing APOGEE maze games includes several steps as follows:  

 The player registers an individual account at the game portal by describing personal 

characteristics age, gender, learning/playing style (by means of a quiz), interests and goals 

relevant to GBL (from a predefined list) and, eventually, some special educational needs; 

 The player logs into the game portal with a user username and password; 

 The player selects and launches a specific maze game, whereupon its didactic content is 

customized to the player model including age, gender, style, goals, etc.; 

 The player is automatically positioned either in the middle of the maze's starting room or, if this 

game is resumed, at the center of the hall where he/she was situated during the last exit of the 

game; 

 In each maze hall, the required tasks must be done to allow the player to continue to the next 

hall, such as solving all mandatory mini-games (didactic puzzles), answer a door unlocking 

question, and opening the door for advancing forward; 

 In each hall of the maze, the player can perform some optional tasks, such as walking/rotating, 

examining the multimedia content of the learning boards, resolving optional puzzles, asking 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

384 

virtual player some questions, viewing score points and collected objects, and returning back to 

the previous hall; 

 The player reaches the end of the game, where he/she has to choose either to exit or to start a 

new game session. 

Game Mechanics 

Game physics follow the actual movement of a person in a 3D maze, as the movement is on the floor of 

the maze, from a hall into a hall through doors, which are generally closed and locked. In order to move 

from one hall to another, the player must unlock the door by submitting a correct answer to the question 

of this door and then opening it. If the hall contains some mandatory video mini-games in the form of 

puzzles, the player must first solve them in order to be allowed to answer the question for unlocking the 

door. Non-mandatory puzzles in the hall can be played as an option.  

The game's economy is limited to managing the player's metrics. The player's results are a record with 

the following structure: 

 Acquired effective learner knowledge/player skills – indicates what the player knows/can. 

Increases when answering correctly a quiz questions, solving an image puzzle, moving a ball to 

the correct position or 3D object, etc.; 

 The efficiency of demonstrating knowledge/skill – indicates how the player has shown in his/her 

game knowledge/skill and depends on the number of attempts to solve puzzles before providing 

the right solution; 

 Playing speed – indicates how fast the player plays effectively and is represented by the sum of 

the reciprocal values of the playing time of each mini-game and for the entire maze; 

 Total score – a weighted sum of the parameters listed above. 

Game Interface 

The visual system of the maze game follows a 3D first-person player, i.e. the player does not see himself. 

The player controls the game by solving the puzzles, answering the questions unlocking doors, and 

advancing to the next maze hall. There are specific control commands for each puzzle game. For the 

maze and all the puzzle games, embedded sound effects are applied in moving/rotating the player, 

selecting a puzzle mini-game or an element of it, answering a question, etc. The creator of the game can 

assign an audio recording for playback in each of the maze halls. This audio recording starts playing 

when entering the room and ends when exiting it. When re-entering the same room, the audio is played 

back from the beginning. 

Artificial Intelligence 

The maze game has no opponent and enemy NPCs. At each hall, there might exist one generated virtual 

player playing the role of an assistant of the real player. When displayed, the NPC walks around the 

room without leaving it so that he does not face the real player and the objects in the hall. The NPC 

makes use of algorithms of pathfinding, collision detection, and decision-making on how to proceed 

walking. For answering a question, the NPC contacts an intelligent agent generating the most appropriate 

answer. 

Case Study Results 

This section presents some of the initial results from a case study about the usability of video games 

focused on mazes and puzzles. The study was conducted online in 2018 within the scope of the APOGEE 

research project (Paunova-Hubenova, 2019; Terzieva, 2018). In order to outline the requirements for 

future rich educational maze games, the project team researched the student needs of educational mazes 

and puzzles by mean of a survey published online through Google Forms. The questionnaire (see the 

Appendix) consisted of 22 questions (in Bulgarian) concerning the amount and types of played computer 

games similar to those in (Ventura et al, 2012), educational games’ applicability, and preferred genres 

and types of educational games.  

Up to the moment, we received 658 valid responses from 665 students in total. All the participations 

were voluntary and anonymous. The respondent age appeared to be between 8 and 24 years, while the 

gender balance was 50.2% boys versus 49.8% girls. The majority of our respondents reported playing 

video games less than an hour weekly, while 23.1% replied playing 7 hours or more. 47.6% reported 
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playing their favorite game less than 10 hours in total, while 38.9% answers they have played it for more 

than 50 hours. 

Many of the questions were directed to the educational game types and their importance for the game-

based learning process. Question 15 asked the students what kind of learning games would they prefer 

to play. We applied a 5-level Likert scale (1 – definitely no, 2 – rather no, 3 – cannot judge, 4 – rather 

no, 5 – definitely). The obtained statistics are presented in Table 1 below. We did a one-sample t-test 

for testing the null hypothesis that the population mean is equal to a specified value μ0=3 (cannot judge), 

meaning the respondents cannot judge the preferred type of learning games. The critical value of t (for 

two-sided distribution and alpha equal to 95%) is 1.960 that is lower for all the values of t, therefore, 

the null hypothesis should be rejected making the obtained results statistically significant. 

Table 1: Student preference of learning games 

 
Simu-

lators 

Action-

adventure 
Social 

Exer-

games 
Shooters 

Virtual 

env’s 
Puzzles Mazes 

M 3.32273 3.58758 3.32962 3.12660 3.25990 3.03492 3.23186 3.11569 

SD 1.39236 1.31011 1.28714 1.33059 1.49570 1.38424 1.41137 1.39190 

SE 0.05424 0.05103 0.05014 0.05183 0.05826 0.05392 0.05498 0.05422 

t 5.94575 11.50457 6.56898 2.44069 4.45743 0.64712 4.21405 2.13205 
 

Source: Author 

Question 21 asked the students “Do you consider the generated educational maze games should include 

computer players (NPC) to help the learner and answer his questions in the subject area?”. Figure 3 

reveals that 45.6% of the respondents are positive about NPCs, while only 25.1% replied negatively 

(M=0.32836, SD=1.36159). A one-sample t-test confirmed the results are statistically significant. 

Figure 3: Bar chart of the results for question 21 

 

Source: Author 

Next, we asked the students what other learning mini-games would they suggest to include in the maze 

game. They confirmed the usability of the puzzles already planned to be included into the generation 

process such as rolling balls to given places/objects, answering quizzes, word searching games, 

discovering hidden objects and classifying them by specific feature but asked for adding shooters and 

2D puzzles, as well. 

Conclusion 

Automatized construction and generation of rich educational video mazes provide a powerful means for 

massive game-based learning. This paper presented how a rich educational video maze game can 

provide didactic multimedia content presented within the maze rooms on learning boards and puzzle 

mini-games of various types, personalized upon the characteristics of the player (the learner). Thanks to 

the personalization and, as well, to the inclusion of intelligent virtual players and to the dynamic, player-

centric adaptation of difficulty of learning tasks and of the audio-visual properties of the game 

environment, such maze games promise rich gaming and learning experience.  
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The presented initial results from the case study about the usability of video games focused on mazes 

and puzzles are very positive and encourage us to continue work on the generation of such games. Next 

versions of the generation platform (Terzieva, 2018) are going to include effective avatars of virtual 

players with adaptive behavior according to the player's model (including the knowledge and skills 

displayed, as well as his/her psycho-emotional state), and adaptation and internationalization of the user 

interface. In this way, the platform-generated video game will offer an exciting user experience with 

realistic visual style in a rich three-dimensional virtual world. 
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TEACHER TRAINEES’ ATTITUDE TOWARDS THE IMPLEMENTATION OF 
SELECTED WEB-BASED APPLICATIONS IN TEACHER TRAINING 
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Andrea Puskás5, Katarína Szarka6

 
Abstract: The aim of this study is to investigate the attitudes of teacher trainees towards web-based applications which can be 

used in education. This paper presents the results of a survey conducted at the J. Selye University, based on the data of 397 

questionnaires. Based on the frequency analysis of the answers, we can see that the trainees clearly appreciate the applicability 

of the presented web-applications, and they consider them interesting and effective in terms of learning. This fact is also 

supported by open questions about advantages and disadvantages, in the answers the methodological aspects of web 

applications are mostly highlighted.  Based on pairwise comparisons of the factors we found that the applicability of web 

applications received a significantly higher evaluation than the others with the exception of efficiency. The students' opinion 

confirmed that the selected web applications are applicable in education, in general, but some of the students are not convinced 

that they will use them in their own pedagogical practice. The comparison of distributions of several related samples using a 

non-parametric Friedman-test, resulted in the rejection of the null hypothesis that the variables are from the same distribution. 

Based on pairwise comparisons using the Wilcoxon signed rank test, the applicability of web-applications received a 

significantly higher evaluation than the others, with the exception of efficiency.  

UDC Classification: 378, DOI: 10.12955/cbup.v7.1389 

Keywords: web-based application, teacher training, teacher attitudes

 

Introduction 

In our research, which was carried out at the Faculty of Education at the J. Selye University, Slovakia, 

we dealt with the analysis of the market of web-based applications, the analysis of selected web-based 

applications from technical-didactical aspects and with the possibility of their integration in the higher 

education training of future teachers. Within the project we focused mainly on commercially developed 

web-based applications which also have an educational potential. The providers of many such web 

applications offer free access to their online environment and digital capacities for educational purposes. 

Theoretical background 

Training teachers to use technology in the classroom meaningfully is a central problem in the field of 

education in the twenty-first century (Bolick et al., 2003). Teachers must be prepared to involve their 

pupils effectively in the digital learning environment and to show them how to learn and how the 

acquired knowledge should be used for their development and practice (UNESCO NA, 2012). Foreign 

studies recommend and justify the importance of incorporating digital technologies and on-line tools in 

the preparation of future teachers with the intention of improving the learning process of future teachers 

and to professionally develop their knowledge and skills in the field of the methodology of their subject 

from the aspect of applying digital tools in their future practice (Albion, 2008). They also point out the 

potential of creating networks between teachers, students, and participating in the creation of learning 

content (Greenhow, 2007), which is also one of the requirements of digital society.   

Future teachers are expected to be able to use technology for their productivity (for example, to be “in”, 

thus part of the digital world by presenting different content), but also to be able to prepare the effective 

integration of technology into education. However, the preparation of a meaningful integration of 

technology is absent in the curriculum of teacher training. As a result, the graduates of faculties of 

education have only limited and superficial knowledge and skills in the application of technology in 

education (Cantu, 2000). 

Teacher training today 

The current situation in Slovakia is that interest in the teaching profession is falling rapidly. In addition, 

we do not notice any changes in the preparation of future teachers aiming to improve the quality of 

education in line with the expectations of the information society. The knowledge of the gradually 

growing “digital generation of children” is changing, and unfortunately teacher training study 
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programmes in Slovakia do not reflect the necessary changes in the development of the teacher's new 

competencies, which are needed so that the teacher could motivate pupils and manage their active 

learning process in a changing world (Brestenská et al., 2014; Branisa & Jenisova, 2015). 

Web-based applications in education 

Web-based applications are online programmes running through web browsers and using the http 

protocol to create, edit, format, upload, download, organize and share textual, audio-visual and other 

forms of digital content. Web applications are most often viewed in a web browser, but there are also 

client-based applications where a small portion of the programme is downloaded to the desktop, but 

processing is done over the Internet on an external server. Currently, many web applications have a 

mobile application as well, which can be excellently used in pedagogical practice (Čevajka & 

Velmovská, 2016: Šponiar & Brestenská, 2014: Csiba, 2016: Brestenská, Cibulková & Ivánková, 2017) 

and they also have added value in our research goals. 

Heafner and Friedman (2008) see the great advantage of web applications in that users (teacher, student) 

can cooperate in the creation of digital content without having to work in the complicated language of 

HTML. According to Adcock and Bolick (2011), using the easy-to-use WYSIWG ("what you see is 

what you get") interface, web tools enable students to create their educational content in textual, visual, 

audio forms in different contexts, transforming their knowledge into the digital environment. Csiba 

(2018) analysed the use of automatically evaluated tests in online environments. Grant and Mims (2009) 

highlight the usability of web-based applications in education and point out that the constraints of web 

applications for access and financial costs are now largely reduced, allowing students to use a wide 

variety of web applications. At the same time, the benefits of web applications for teachers are explained 

by their easy access, the availability of different content as well as their integration into the teacher's 

own online education environment, which corresponds to the ideas of constructivist learning. 

Methodology and data collection 

The aim of our survey was to find out the attitude of teacher trainees towards web-based applications 

that can be used in education. Prior to the survey, web applications were introduced to the trainees, one 

application per lesson, which were then evaluated by the trainees according to various aspects. The 

trainees were informed about the possibilities of using 7 applications in education: GeoGebra, GoConqr, 

Padlet, Quick Rubric, PollEverywhere, Sutori and Timetoast. On the basis of the questionnaire, the 

trainees evaluated them and expressed their opinion on the negative and positive aspects of the 

applications. In our study, we present the overall evaluation of the responses received, comparing the 

evaluations of the individual web applications according to the examined factors. 

The survey was carried out in the first (winter) term of the 2017/18 academic year. The participants of 

the survey were the teacher trainees of the J. Selye University, Faculty of Education, Bachelor’s and 

Master’s levels.  

A total of 397 questionnaires were processed. The vast majority of respondents belong to the 20-25 age 

group and are female, reflecting the feminisation of the teaching profession. Respondents cannot be 

identified because of anonymity. The statistical sample can be considered homogeneous according to 

the age and gender of the respondents, which does not allow the responses to be grouped according to 

these two criteria. 

Measuring instrument 

We used our own questionnaire compiled by the project team to carry out the survey. In addition to the 

age, gender and study programme of the respondent, the questionnaire included 6 closed questions (Q1-

Q6) and 2 open questions related to the presented web applications. 

Question Q1 was related to the knowledge about the given application with a yes/no answer. Questions 

Q2-Q6 determined the examined factors and aspects of the presented web-applications and were 

evaluated on a Likert scale from 1 to 5, where the degree of agreement increases with the score. Based 

on the five examined factors, the trainees evaluated whether the web-application: is interesting (Q2); is 

applicable in education in general (Q3); can make learning more efficient (Q4); should be used in teacher 

training (Q5); will be used by the respondent in his/her teaching practice (Q6). 

The statistical analysis of the data was carried out using SPSS software. The reliability of the 

questionnaire is considered to be sufficiently high based on the Cronbach’s alpha value of 0.912. 

Cronbach's Alpha if item deleted value is less than 0.9 for every item. This means that removing any of 
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the questions will not reduce reliability. Testing the test questions with the split-half model, we obtained 

Spearman-Brown Coefficient 0.883 and Guttman Split-Half Coefficient 0.870, which also confirm the 

high reliability of the test. It should be noted that high reliability can be caused by correlation between 

items (Chráska, 2016), (Nisbet, Elder, & Miner, 2009). Inter-item correlation is greater than 0.6 for 

every pair of items in our case. 

Results and discussion 

The analysis of the data concerning the trainees’ attitude towards the use of selected web-based 

applications consisted of three parts. The frequency analysis compared the distribution of scores. By 

examining the mean score, we compared the particular factors. For open questions we analysed text 

responses. 

Frequency analysis 

Based on the first question, we found out that for the majority of students (97.0%) the presented 

applications were unknown. That is, they had not met them either in their everyday digital world or 

during their studies. 

The vast majority (78.1%) of trainees found the presentation of the applications interesting and gave a 

4 resp. 5 score. 17.4% of respondents gave a medium score evaluation, and 4.5% of the respondents 

categorized the application as not or not at all interesting. Trainees who find the web application 

interesting usually assume that they can be applied well in education (Q2 and Q3 inter item correlation 

is 0.681). Since 84.3% of answers were 4 or 5, this means that some of the trainees gave a higher rating 

than in Q2. The presented applications are not considered applicable in education only by 3.0% of 

respondents. The next question (Q4) examined whether the presented application can make the learning 

and teaching process more efficient. 5.8% of respondents disagree with this, 15.2% have a medium score 

rating. According to other responses (79.0% in total), trainees agree with the possible positive role of 

applications in making learning more effective. Fewer people (71.8%) consider it important that the web 

application should be used in education. Comparing the evaluation of the question of whether the web 

application should be used in teacher training with the evaluation of the question about the trainees’ own 

use of the application in their own teaching practice, we can observe a difference. 35.0% of respondents 

fully agree with the use of web apps in teacher training, while 34.0% would use it in their own practice. 

Another 36.8% agree with the use of web apps in teacher training, however, only 32.2% would use it 

themselves. Approximately a quarter of the trainees represent a neutral position and 6.5% do not think 

that the application should be applied in education, 9.8% would not use it. 

Figure 1: Mean score and confidence intervals 

 

Source: Authors 

The distribution of scores for questions cannot be considered normal, as One-Sample Kolmogorov-

Smirnov Test resulted p < 0.01 for every sample. Normality is not met for the particular variables, so 

non-parametric methods were used for mean comparison. 
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Mean comparison 

Comparing the average rating of individual factors, we see what trainees consider more important in 

relation to a particular web application.  

Since the distribution of scores is not normal and independence of the factors cannot be assumed, a non-

parametric comparison of several related samples was performed using the Friedman test. The non-

parametric Friedman test for related samples compares the distributions of variables. According to the 

test, the distribution of responses in the 5 question groups is not the same. The result of the Friedman 

test revealed significant difference in average values (N = 395, Chi-square = 132.0, df = 4, p-value < 

0.01). Due to the significant result of the Friedman test for the distribution of variables, the difference 

was also compared in pairs with a two-sample test. According to the Wilcoxon Signed Rank test, with 

the exception of Q2-Q4 (p-value = 0.741), all pairwise comparisons show a significant difference (p-

value <0.01). 

Analysis of open questions – advantages and disadvantages of web-applications 

The questionnaire also contained two open questions in which the trainees could formulate the 

advantages and disadvantages of each application in more detail. During the evaluation, answers were 

classified into three basic categories based on the nature and content of answers: methodological, 

properties and technical. Respondents could list more advantages or disadvantages, which were 

evaluated separately. 5.0% of respondents did not give any advantages of web applications, and 21.0% 

of respondents did not give disadvantages.    

In their answers, the majority of respondents (46.7% of the answers) named the possibilities of using 

the given application in education as an advantage. The most common methodology related answers 

were that the application: can effectively help teaching and the work of the teacher; makes the lesson 

interesting, catches learners’ attention; motivates and activates learners; makes the curriculum more 

interesting and saves time for the teacher. 

As a further advantage, the majority of respondents (45.1%) described the characteristic features of the 

given applications. The most frequently highlighted features of applications were that the application 

can be used easily, is practical, has a good visual appearance, is attractive, modern and has useful 

functions. 

At the same time, the above answers also show which features are considered important by trainees 

when using an application, and which conditions they expect from a modern application. 

Figure 2: Advantages (left) and disadvantages (right) of web-applications 

 

Source: Authors 

Some of the trainees also considered it important to emphasize that the given application is free and 

accessible to everyone online, which are in fact not negligible aspects in terms of using the applications 

in education. Another significant aspect can be the language of the application, which can play an 

important role in the efficient use of the application during a lesson, though this aspect was mentioned 

only in two answers, where the language of the application was Hungarian. Language version was 

mainly included in the disadvantages.  

In their answers, 20.1% of respondents claim that the presented applications have no disadvantages. In 

most of the answers (49.7%), the trainees highlighted the technical disadvantage of the application, 
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namely that the use of the application requires the Internet with adequate bandwidth and also requires a 

computer or an appropriate mobile device, which is not always available during lessons and for all 

students. 

We have listed responses connected with language version to the technical disadvantages of the 

application. Among the technical disadvantages, the lack of a Hungarian version represented 37.0% of 

the answers. Most web-based applications are in English, which can really be a disadvantage for pupils 

at lower primary school. As our project supports the use of the presented web-based applications in 

education, the free availability of the application is also an important criterion. The trainees considered 

it as a disadvantage if the software or certain additional functions were no longer free of charge.  

In the case of methodological disadvantages (19.3% of the answers), respondents indicated problems 

connected with using the applications during lessons. The most common answers were connected with 

the disadvantages of using the applications in teaching; from a methodological point of view, difficulties 

in using the application; more difficult to use in different grades (e.g. lower level of primary school); 

the possible problems in teaching different subjects. In some cases, the students considered as a 

disadvantage, that the use of the application requires prior knowledge and skills, which is difficult to 

master or takes a lot of time.  

Opinions on the properties of applications accounted for 10.9% of the responses. These primarily 

criticized some of the features of the application such as incomplete functions; poor visual appearance; 

or they suggested the use of a more suitable application.  

Conclusions 

Already on the basis of the frequency analysis of the answers, it can be seen that teacher trainees clearly 

appreciate the applicability of web applications, and they consider them interesting and effective in 

terms of learning. During the survey, the applicability of web applications in pedagogical practice 

reached the highest rating and was significantly higher compared to other factors. By comparing the 

factors we found that what was thought to be interesting by the trainees was also considered efficient 

for learning. Trainees are motivated by an interesting application, which is also connected with the 

efficient use of the application. Comparing the factors of applicability in education with the expected 

usage in teacher training, a noticeable difference can be observed: some of the respondents who 

considered the web applications to be applicable do not want to include these applications in teacher 

training. The students' opinion confirmed that the selected web applications are applicable in education 

in general, but some of the students are not convinced that they will use it in their own pedagogical 

practice. The great difference between the answers suggests that the methodological possibilities of 

using educational applications could not be properly recognized by the students. The integration of web 

applications in the curriculum of teacher training could bring positive change to this situation, so 

students would encounter them more often during their training.  

Comparing the answers in open question categories we see that most of the methodology related answers 

students consider as an advantage. The visual appearance, the interface of the applications and their 

functions were also positively described features highlighted as advantages. However, the responses to 

the technical aspects were mostly classified as disadvantages, although the need of permanent Internet 

connection and appropriate digital devices are necessary technical conditions for the use of web 

applications in education.  

Our aims were to make representative surveys in the aspect of the age and gender distribution of students 

as well as the study programmes of respondents; however, the belief that the generation of future 

teachers – who are experiencing online forms and methods of education during their own studies – is 

being educated in the spirit of integrating online applications into education, and the positive feedback 

of future teachers on selected web applications in the survey confirm the relevance of integrating web 

application in the didactic preparation of our trainees. Thus, we can support the trainees’ easier 

adaptation to the constantly changing technologies of the information society.  
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ASSESSMENT OF THE LOCAL STATE ADMINISTRATION PREPAREDNESS 
LEVEL ON THE SOLUTION OF CRISIS EVENTS 

Daniel Brezina1, Michal Titko2 

 

Abstract: The preparedness of the state and local administration to deal with different crisis events is a prerequisite for a 

functioning crisis management system in each country. However, the level of preparedness varies across the state from region 

to region, which can be caused by various factors. In recent years, in addition to the well-prepared crisis management system, 

the development of a society that is resilient to crisis events and increasingly engaged into the prevention and crisis events 

solution, has become an important objective of crisis management institutions worldwide. These efforts are carried out mostly 

at the local level. The aim of the article is therefore to investigate first and foremost the preparedness of the local government 

to deal with crisis events and consequently its ability to integrate community into this process. Based on the analysis of the 

crisis management system of the district Čadca, Slovakia, the problems, challenges as well as positive trends within the 

preparation processes and community integration are identified and discussed. 
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Keywords: crisis events, crisis management, preparedness, local state administration, Čadca District Office 

 

Introduction 

Local government authorities (primarily district offices) manage several sections of the state 

administration, including the crisis management section. In this section’s district offices, crisis 

management departments in particular, create the conditions for coordinating and controlling activities 

related to the preparation and solution of crisis events (Ostrowska, 2014; Sullivan, 2010; Neubauerová 

2010). It is done namely in the areas of (1) civil protection of the population and state management in 

crisis situations outside the time of war and ware state, (2) economic mobilization, and (3) defence of 

the state (Crisis Management Department, 2019). 

From these areas, the article will focus on the first mentioned area (civil protection), because the 

increasing number and intensity (IPCC, 2014; WEF, 2019; Guo, 2018; Groenemeijer, 2016; Bouwer, 

2011; Guba-Sapir, 2004; Luskova, 2015) of non-military crisis events such as disasters, man-made 

accidents, terrorist attacks, threats to public health, and their impacts on society (Šimák, 2016; Loveček, 

2015), requires more emphasis on the preparedness of the crisis management system. The aim of the 

paper is therefore a comprehensive assessment of the level of preparedness of local government to deal 

with crisis phenomena. As a specific local state administration the Čadca District Office was chosen. 

The assessment of the preparedness level will be carried out on the basis of the law-set tasks analysis of 

the district office. 

Current state analysis of the crisis management system on local government level – Case study: 

Čadca District Office  

Within the crisis management system, District Offices are governed by laws and lower laws that create 

space for both (1) the appropriate preparation and implementation of preventive measures against the 

crisis events, and (2) an effective response to crises. These two areas are closely linked and treated by 

Act No. 42/1994 about civil protection. The local government's crisis management system should be 

prepared to address crisis events according to the following model (Figure 1). 

A prerequisite for effective reaction to crisis events is the planning of the response and the elaborate 

preparation for these activities, including organizational, material and personnel supply (Sanseverino-

Godfrin, 2016). At the district office level, the activities related to the preparation enhancment of the 

crisis management system represent the following tasks (Act no. 42/1994): 

1. elaborating the analysis of possible crisis event occurrences in the territorial district, 

2. processing and updating of the population protection plan and its practicing, 

3. managing and organizing preparation for civil protection, 

4. organizing and carrying out preventive and educational activities in civil protection, 

5. planning, declaring, managing and ensuring evacuation, 
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6. managing and controlling civil protection material, providing civil protection units created for 

the needs of the territory with civil protection material. 

Figure 1: Model of reaction to natural disasters at local government level 
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Figure 2: Number of crisis events by type and year of occurrence 

 

Source: Statistical evaluation of crisis events (2013-2017) 

The following analytical section is excluded to the above-mentioned preparation activities only. 

1. The Čadca District Office has prepared the document “Analysis of the Area of the Possible Crisis 

Events in the Territorial District of the Čadca District Office” (hereinafter “Analysis of Risks”). In the 

analysed area which is divided into smaller parts (26 parts in total) including municipalities, towns and 

city districts, the following crisis events are considered to be the most significant: snow calamities 

(occurring 23 times within the analysis), slope movements (7 times), water structure crash (6 times), 
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floods (5 times), and accidents with hazardous substance leakage (1 time). This analysis does not fully 

correlate with the occurrence of crisis events in recent years (Figure 2). Therefore we believe it would 

be appropriate to include that fact into the analysis. 

2. The Population Protection Plan is being implemented, but rather in an administrative form (paper/ 

electronically) than in practice. Its practice is minimized to the necessary minimum. The plan practice 

or exercises is primarily a matter of municipalities, so mayors are responsible for that. The Čadca District 

Office coordinates the creation of the Population Protection Plan and provides information for 

municipalities, if they are interested (Gonščák 2015). 

3. The management and organization of preparation for civil protection can be divided into (1) 

preparation of civil protection units, (2) preparation of selected enterprises and their employees, and (3) 

preparation of the other population.  

Civil protection units, evacuation and emergency accommodation units in particular, are being prepared 

and trained regularly, but most recently they were trained in 2014. The preparation of selected 

enterprises and their employees is carried out according to the Population Protection Plan exercise 

schedule.  

The preparation of the other population is carried out in conjunction with task 4 which includes 

preventive and educational activities in civil protection. Therefore they will be jointly explained in task 

4. 

4. The population preparation for crisis events and its education is the responsibility of individual 

municipalities, which are located in the territorial district of the Čadca District Office. Within these tasks 

an electronic form of information mediation, e.g. websites and TV channels of individual municipalities, 

is prevalent. The Čadca District Office performs preparation for self-protection and mutual assistance 

in selected institutions that fall under the Higher Territorial Unit (HTR) - Žilina Region. Education and 

preparation is mainly done in the form of lectures, at various primary and secondary schools, retirement 

homes, libraries, etc. The participants are informed about the facts from the document “Analysis of 

Risks”, especially about the possible risks of crisis events and warning signals in the case of an 

emergency. In addition to lectures, various brochures containing the necessary information for the public 

are also published. An interesting activity is the student’s competition where students can test their 

knowledge about civil protection issues (Gonščák 2017). 

5. The Čadca District Office plans and provides evacuation in cases where there is an assumption of a 

crisis event which effects several municipalities’ territory at once. According to the conclusions of the 

“Analysis of Risks” and consistent with the Decree of the Ministry of the Interior of the Slovak Republic 

no. 328/2012 Coll. about evacuation details, the Čadca District Office plans and provides evacuation 

only from the area endangered by the Nová Bystrica water structure, namely for the municipalities Nová 

Bystrica, Stará Bystrica, Klubina, Zborov nad Bystricou, Krásno nad Kysucou and Dunajov. The 

evacuation plan and its necessary parts (evacuation routes, evacuation accommodation for selected 

municipalities with limit numbers, other accommodation options, contracts with carriers, and also forces 

and means to ensure evacuation) have been processed by the Čadca District Office. Evacuation is not 

planned for other crisis events that may be expected to affect several municipalities. The reasons are: 

(1) the place of origin cannot be predetermined (transport of dangerous substances); (2) a small number 

of vulnerable populations (snow calamities, landslides, storms, hailstorms; (3) the extent of the event 

and the unpredictability of its consequences (seismic activity); (4) unpredictability of the attack site and 

the extent of the event (terrorist attack). Some events are excluded because: (1) there is no object that 

manufactures, stores and manipulates hazardous substances (leakage of a hazardous substance); (2) there 

is no widespread flooding of a larger area (floods). 

6. In order to be capable of action, the Čadca District Office provides the civil protection units (44 civil 

protection units) with material and any necessary supplies. It also provides supplies for rescue forces to 

deal with crisis events if needed. This includes own resources as well as resources held by companies 

and persons located in the territorial district of the Čadca District Office. Individual municipalities, 

according to the instructions of the Čadca District Office, carry out a physical inventory of civil 

protection material intended for the population protection (protective masks, children's protective bags, 

dosimeters, etc.) and provide the results to the Čadca District Office. If the means of individual 

protection are not in good technical condition and some of them are unusable, it is necessary to replace 
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them with new ones and modern ones that would meet the requirements for the proper population 

protection. 

In addition to the above mentioned tasks, the district office carries out also other tasks, which include 

inspection activities, application of construction requirements, aftermath assessments and rescue works 

assessments, etc. However, in our opinion, these are not priority tasks related to the preparation for civil 

protection. A similarly different category are the already mentioned tasks within the response phase to 

the crisis event, which is out of the scope of this paper. 

Problems and challenges within preparation processes on the solution of crisis events 

In the crisis management system at the local level, the employees face different types of problems and 

various challenges. They can vary from district to district, but there are common issues. The following 

results (problems and challenges) for the Čadca District Office were obtained on the basis of analysis of 

performed tasks and personal interviews in this district. We will proceed from more specific issues 

within individual tasks to complex issues that are related to the crisis management system at the local 

level. 

The update of the document “Analysis of Risks” is being carried out continuously, but only according 

to specified instructions and deadlines within the law. It would be appropriate to implement this update 

as soon as the first changes in risk factors are observed. This problem is caused mainly by the insufficient 

personnel capacities of the crisis management department of the Čadca District Office. 

As mentioned above, the creation and update of the "Population Protection Plan" is the responsibility of 

the Čadca District Office with the cooperation of municipalities and selected companies. The practice 

of its individual activities and tasks by the Čadca District Office is minimized to the necessary minimum 

and every extra practice activity is a result of the proactivity of individual municipalities only. The way 

of practicing the Population Protection Plan is not precisely and methodically determined, which is 

rather a systemic error than the error of the Čadca District Office. The last exercise, where only a small 

part of the tasks was practiced, took place in 2017. We argue, that it will be useful to more closely 

cooperate with municipality and company entities in the Čadca district. 

The forms of civil protection preparation do not address target groups at a sufficient level. Children are 

paramount, which we perceive very positively, but also the adults should be our focus. The reason for 

this is that they will be the decision-makers and responsible for actions in the case of a crisis event. We 

also believe that in the preparation for self-protection and mutual assistance in selected institutions 

within the territorial jurisdiction of the Čadca District Office, it is necessary to expand the provided 

information on the possibilities of population individual protection, as well as on information on ways 

on how to deal with specific emergencies, including the principles of behaviour during emergency 

situations. Given the dynamics of the environment development, it would be appropriate to prepare the 

population and the civil protection units (most recently 2014) more frequently.  

At the same time, the frequency of inspections by the Čadca District Office in municipalities, which are 

crucial for the population preparation could be higher, with a focus on the activities of the "Population 

Protection Plan" in particular. 

An evacuation plan has been developed by the Čadca District Office only for the case of the Nová 

Bystrica water reservoir accident. For other cases, especially in several areas where smaller floods occur 

(once every 10 years on average), there is a lack of similar plans or models for larger floods (occurrence 

every 50-100 years on average), which would determine the optimal evacuation deployment. The Čadca 

District Office relies on the operative solution of the given event and in some cases the justification for 

“not planning” an evacuation is quite questionable. The issue of the needs for large scale floods deserves 

more attention, as their occurrence, with increasing weather fluctuations and uncontrollable human 

interventions into the nature (deforestation) in Čadca district, is also more likely to occur. 

An inconspicuous problem that does not fall under any activity defined by law is the transfer of 

competencies when an employee quits their job or retires. This problem is related to the fact that the 

whole system is maybe set up correctly, but if the responsible manager is not sufficiently prepared and 

familiar with his or her competences, a problem may arise in this change of employee’s period. This 

problem has been identified at the Čadca District Office. The issue is mainly a restricted office budget 

and a small number of employees in this sector. 
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The legal environment in crisis management in the conditions of the Slovak Republic is one of the more 

complex problems. According to Benedik (2018), terminological inconsistencies and ambiguity in 

legislation cause in practice a number of problems and barriers. This was confirmed also by crisis 

management staff of the Čadca District Office after personal interviews. The problems are mainly related 

to the evaluation of the situation, application of law into practice, number of regulations and defined 

competencies, etc. Frequent adjustments and amendments to the legislation are not good for the quality 

of the crisis management system.  

The next issue is the determination of competences of local government in relation to individual 

municipalities. If the towns and villages declare a crisis events, the local government does not have the 

authority to recall it. The mayors have this authority only. The obligation to recall a crisis events, 

depends on the exclusion of the reasons for its declaration. This is another issue that is not addressed in 

the legislation. 

Conclusion 

The effectiveness of an emergency response is directly proportional to thorough and sophisticated 

prevention, including the preparation of the local government and the population to deal with the 

consequences of a crisis event. Ensuring and improving the quality of crisis management at the local 

level requires strong horizontal and vertical relations and links. The local government represents a very 

important position in the field of the crisis management system, within preparation and the solution of 

crisis events in particular. It is necessary to emphasize the creation of the most effective environment 

for the cooperation of all subjects involved in these processes. 

Based on the analysis, it can be said that the Čadca District Office has set up a comprehensive and 

complex crisis management system. The decisive issue is the passivity of crisis management institutions 

and employees. They lack proactivity. Basically, crisis managers and employees of public 

administration do nothing more than what is imposes by law. It is true that the low number of crisis 

management employees at the local level gives very little scope for such "extra" activities. It seems to 

be a systematic problem, not a problem at the local level. According to the current conditions, the Čadca 

District Office is very well prepared for the solution of crisis events. There is still a need for functional 

staffing, efficient technical resources and sophisticated procedures to response all crisis events, 

including less likely events. 

Acknowledgements 

Publication of this paper was supported by the Scientific Grant Agency of the Ministry of Education, 

Science, Research and Sport of the Slovak Republic – VEGA No. 1/0805/18 “Establishing the principles 

and sequence of steps to measure the awareness and preparedness of the population to the risks of natural 

disasters and institutional grant project” and KEGA No. 030ŽU-4/2018 “Research of Risk Management 

in Enterprises in Slovakia to create a new study program Risk Management for the FBI University of 

Žilina”.  

References 

Act No. 42/1994 on Civil Protection. 

Benedik, V. (2018). Zabezpečenie ochrany zdravia fyzickej osoby na území Slovenskej republiky [Ensuring the protection of 

individuals in the territory of the Slovak Republic]. In: Riešenie krízových situácií v špecifickom prostredí. Žilina. University 

of Žilina. s. 31-41. ISBN 978-80-554-1439-3. 

Bouwer, L.M. (2011). Have Disaster Losses Increased Due to Anthropogenic Climate Change? In: Bulletin of the American 

Meteorological Society. DOI: http://dx.doi.org/10.1175/2010BAMS3092.1 

Brezina, D., & Šimák, L. (2018). Proposal for a model of effective reaction to natural disasters in the territory of Slovakia. In: 

CBU International Conference Proceedings 2018 : Innovations in Science and Education. - ISSN 1805-9961. - Prague: CBU 

Research Institute s.r.o., 2018. - ISBN 978-80-270-5037-6. - S. 1017-1023. Available 

at:  https://journals.cz/index.php/CBUIC/article/view/1288 

Crisis Management Department. (2019). Content of the activities of the department of crisis management. Available at: 

https://www.minv.sk/swift_data/source/miestna_statna_sprava/okres_cadca/odbor_okr/cinnosti_OKR.pdf 

Decree of the Ministry of the Interior of the Slovak Republic no. 523/2006 Coll. on Details to Rescue Services Secure 

Organizing of Civil Protection Forces.  

Decree of the Ministry of the Interior of the Slovak Republic no. 328/2012 Coll. on Evacuation Details. 

Gonščák, R (2015). Population Protection Plan. No. 502/8. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

398 

Gonščák, R., & Sedláček, P. (2017). Analysis of the Area of the Possible Crisis Events in the Territorial District of the Čadca 

District Office. No. 502/2-25. 32 p. 

Groenemeijer, P., et al. (2016). RAIN Project. D2.5 Present and Future Probability of Meteorological and Hydrological 

Hazards in Europe. 

Guba-Sapir, D., Hargitt, D., & Hoyois, P. (2004). Thirty years of natural disasters 1974 -2003: The numbers. Brussel: 

Louvain-la-Neuve, 190 pp. ISBN 2-930344-71-7. 

Guo Y., Gasparrini A., Li S., Sera F., Vicedo-Cabrera A.M., de Sousa Zanotti Stagliorio Coelho M., et al. (2018) Quantifying 

excess deaths related to heatwaves under climate changes cenarios: A multicountry time series modelling study. PLoSMed 

15(7):e1002629 DOI: https://doi.org/10.1371/journal.pmed.1002629. 

IPCC - Intergovernmental Panel on Climate Change. (2014). Climate Change 2014: Synthesis Report. Contribution of 

Working Groups I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core 

Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp. 

Loveček, T., Ristvej, J., Sventekova, E., Mika, V. T. & Zagorecki, A. (2015). Currently Required Competencies of Crisis and 

Security Managers and New Tool for their Acquirement - the eSEC Portal. In: 13TH INTERNATIONAL CONFERENCE 

ON EMERGING ELEARNING TECHNOLOGIES AND APPLICATIONS (ICETA). The Amer Chamber of Commerce in 

the Slovak Republic; Elfa; TU; IEEE; Stu Fiit; Sanet; CTF atm; PPP; It Asociacia Slovenska; It News; EurActiv; PC revue; 

Education.sk; Infoware. p. 249–254. ISBN 978-1-4673-8534-3. 

Luskova, M., Dvorak, Z., & Leitner, B. (2015). Impact of Extreme Weather Events on Land Transport Infrastructure. 

Transport Means 2015. Transport Means -Proceedings of the International Conference. pp. 306-309.  

Neubauerová, E., & Dubrovina, N. 2010. Verejná správa v slovenskej republike –aktuálne problémy [Public administration 

in the Slovak Republic - current problems]. In: Veřejná správa. ISBN 978-80-7395-828-2.Ostrowska, M., 2014. Risk 

management in crisis situations [online]. Krakow. Andrzej Frycz Modrzewski Krakow University. Poland. Forum Scientiae 

Oeconomia. Volume 2. p. 76-84. [cit. 2018-08-01]. Available at: 

http://www.wsb.edu.pl/container/Wydawnictwo/Do%20pobrania/6.-ostrowska.pdf 

Sanseverino-Godfrin, V., 2016. The problems of the late implementation of the legal prevention measures for flood risk. p. 2. 

Flood risk 2016 - 3rd European Conference on Flood Risk Management. DOI: 10.1051/e3sconf/20160713010. 

Sullivan, T. H. & Häkkinene, T. M. 2011. Preparedness and Warning Systems for Populations with Special Needs: Ensuring 

Everyone Gets the Message (and Knows What To Do). Geotechnical and Geological Engineering. Volume 29. Springer 

Netherlands Publisher. p. 225-236. ISSN 0960-3182. 

Ministry of the Interior of the Slovak Republic. Statistical evaluation of crisis events from 2013 to 2017.  

WEF - World Economic Forum. (2019). The Global Risks. Report 2019. 14th Edition. Geneva, Switzerland, 114 pp. 

 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

399 

STREET SPACE FROM THE VIEW OF HUMAN INTERACTION 
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Abstract: The dramatic increase in automobile transport over the last few decades has often led to the degradation of a basic 

element of the urban space – streets, the essential part of every urban area – to simple transport corridors. Life in the street is a 

dramatic stage on which we all are participating actors. The meaning of streets goes beyond the fact that they lead somewhere 

else and thus hold the city together, but the streetscape has a meaning in and of itself – we are out in the street because we want 

to be there. Like other components of the urban space, streets have a spatial dimension but, perhaps uniquely, also have their 

temporal element. In my contribution I would like to characterize a street in a town and its role in the modern way of life. 

Streets and public spaces are important elements that make up a city. The rapid increase of number of vehicles brought changes 

in the character and function of the street space. The streets were perceived primarily as a space reserved for transport, to the 

detriment of its residential, social and aesthetic function. Vehicles in motion and mainly parked cars gradually occupied a larger 

part of public areas and they do not allow other activities. 
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Introduction 

The rapid increase in road traffic over the past few decades has often led to the degradation of the basic 

type of public space - a street. It is an important part of every city and it is usually degraded to simple 

traffic corridor. "Living between buildings has a wide range of activities that gives a sense and appeal 

to public spaces of the city..." says Gehl (2000). The street connects parts of the city, but it has also other 

significance. We are on the street because we want to be on it. The street is a space and, unlike other 

static elements of the city, the time dimension is the most important existential symbol of the city. 

Streets and public spaces are important elements that make up a city. The rapid increase in number of 

vehicles brought changes in the character and function of the street space. The streets were perceived 

primarily as a space reserved for transport, to the detriment of its residential, social and aesthetic 

function. Vehicles in motion and mainly parked cars gradually occupied a larger part of public areas and 

they do not allow other activities. 

That is why people spend more and more time at home. Children have lost the opportunity to play 

outdoors in the street because there are safety reasons for young children. This represents a serious 

impact to their physical and mental development. With the loss of attractiveness of busy streets, the 

attractiveness of the shops and shopping in the centre is reduced. At the same time, more and more 

business activities are moving to suburban shopping centres, accessible only by car. As a result, the 

demands of car traffic are increasing (Culik, 2017). 

Mobility is a normal part of our lives. Whoever wants to be mobile needs always some kind of vehicle. 

From the psychological-sociological point of view it is defined as "need for change of place", and 

"traffic" is defined as a means of achieving it. We can say that mobility and transport are one. This 

implies that realizing mobility that meets real needs, with the least possible use of transport, is a base 

for sustainable development for the saving of the environment for future generations (Kalasova and 

Surovec, 2008). 

The basic criteria for the quality of development of individual modes of transport include its safety. The 

most vulnerable transport participants are unprotected categories of road users - pedestrians and cyclists. 

History of Street Traffic Calming  

In the Middle Ages the street had a social function. Originally a street space formed part of adjacent 

buildings and served as an access road for pedestrians, coaches and carts. The craft and merchant 

operations occupied part of the street area. Residents sat in front of the houses, and the street served for 
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everyday people-to-people contacts. People's activities and contacts prevailed over traffic. The first type 

of the street is shown in the figure 1. 

Figure 1: The first type of the street 

 
Source: Authors 

Later, the traffic importance of the street increased. Streets were used to access built-up areas and the 

increasingly intense traffic that passed through this area, grew. First, the carriage by horse, later by the 

steam engine and electricity, the driven street track, and finally cars, pushed out pedestrians moving 

freely throughout the street. Shops and crafts moved into buildings and yards and started to build 

sidewalks. The street function slowly changed from social to traffic. The second type of the street is 

shown in the figure 2. 

Figure 2: The second type of the street 

 
Source: Authors 

In the next period, the growing number of cars filled the streets not only while they were driving, but 

also during when they were parked along sidewalks. There was a need for regulatory interventions in 

transverse arrangement. The street has expanded; some streets have tracks for tramway traffic, traffic 

lanes, and special lanes for services, lanes for parking and pedestrian space along the buildings. In this 

way a corridor street was created and it is shown in Figure 3. 

Figure 3: The third type of the street 

 
Source: Authors 
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At present, buildings moved further away from the road and they make up an independent part. Transit 

traffic and public transport has reserved a separate area, usually with separated lanes by a green splitter 

island. The main pedestrian roads are moved to the greenery on the opposite side of the buildings. This 

is seen in Figure 4. There is an effort to give the residential area an atmosphere of the original urban 

environment with the possibility of peaceful contact between people, without noise, emissions and 

dangerous traffic (Poliak, 2013). 

Figure 4: The fourth type of the street 

 

Source: Authors 

Characteristics of The Street Space 

The street is a multifunctional space. Targeted and systematic efforts to rehabilitate the public space in 

Western Europe has been seen since the early 1970s. Their aim was to return the street to humans. 

Nevertheless, the quality of these spaces between buildings is often measured primarily by traffic 

characteristics. The street has five basic (primary) features depending on its function for the city: 

 living function (residential, commercial, social), 

 service (target transport – supply, pedestrian access, bus stops, parking) and transport function 

(transit transport – individual, public, freight transport, cycling and pedestrian traffic), 

 engineering networks (sewerage, water supply, gas pipeline, hot water, power lines, 

telecommunications), 

 city-forming function (arrangement of area, size and shape of building blocks, street network, 

city composition). 

The basic functions realised in the street have their own requirements for the environment. Sometimes 

they influence the environment themselves, so they have requirements for their effects on the urban 

structure. Noise and exhausts have a very negative impact on the city. For example dividing the city 

centre with a wide barrier for important road communication is undesirable for the city. On the other 

hand, successfully ensuring the living, transport of goods and transport services require a wide range of 

actions. The street meets the demands of pedestrian safety, street facilities and equipment and aesthetics 

and mental well-being (Ondrus and Kolla, 2017). 

Especially the living function has high demand on the subjective evaluation of the public space by an 

individual man who is living or staying there. Man relies on his senses, especially sight, hearing and 

smell. 

The first step to grab some part of the city is its name. It is the first symbol of the specific meaning of a 

particular place. It combines the present with the past, is part of the address and thus home. The street 

must be clearly structured in the space – its relationship with the environment must be defined, as well 

as the relationship between the elements. Therefore, the street must be delimited, clear, predictable, 

comprehensible, legible, meaningful, and different than others. The illogical and non-systemic position 

in the city is disorienting. Excessive size and formlessness of the street are associated with a sense of 
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hopelessness and eradication. The overall impression is based on the harmony of all its parts. The street 

is more acceptable by people, not only if they can see from one side to the other, but also if they are able 

to walk without difficulty. Small spaces allow contact and feel intimate. 

The development and functioning of public urban spaces is beyond the normal economic rules of the 

city's functions. It is connected with the performing of sub-investment actions. Both the city and the 

street are a synthetic organism, developed as a response to the specific needs of the time. They are 

developed because it is worth it. Streets not only lead somewhere, but also access and serve the 

surrounding buildings. In a traditional European city, it is unthinkable for a street to exist on its own, 

without a functioning urbanized area, without prosperous buildings that actually create it. People who 

live or work on or go along a specific street create demand for a variety of civic amenities and services. 

Then it reinforces other services or jobs and some forms of housing. A diverse range of functions is a 

basic assumption for the attractiveness and function of a standard street as we know it in our cities for 

many generations. 

The attractiveness of streets in residential areas is connected with the ability to eject a part of the living 

activities into the street space. Then the street is the place to meet the inhabitants of the living 

community, the children's play area and sometimes the place for parking of cars. Children usually do 

not look for playgrounds behind the house or somewhere outside the park, but they love life most on the 

street, which gives them a lot of opportunities for their development. A great opportunity to engage in 

street activities is creating private front yards. There the residents can not only work, but also beautify 

their little land. It is also a place for doing housework. From this point of view, it seems more beneficial 

to build a street as a non-contact solitaire in the middle of fenced gardens (Kalasova et al., 2016). 

According to Ondrus and Karon (2017), a man as a social creature does not go to shops just to buy, he 

does not go to restaurants, wine bars and cafes just to eat or drink. Similarly, walking down the street 

may not only have a material purpose. When someone is starting to do something, it is a clear challenge 

for others to join either by direct participation or by watching what others are doing... people are 

attracting more people.  

Reasons, why people visit the street are: 

 they want to pass the street for some other goal, 

 they want to visit a facility located on that street, 

 they are just on a walk and lost in an anonymous environment, 

 they go on to meet someone, buy something or stop somewhere, 

 they have met some person and now they are going somewhere, 

One of the basic social requirements is to ensure security. Street safety is felt by people when: 

 they do not feel lost in the chaos and confusion of strange environment, 

 they are not at risk of crime, 

 they avoid collisions with vehicles. 

The street is one of the basic elements of spatial arrangement. Streets make and organize territories. 

They allow quick movement and finding the right object, so the city becomes more "readable", 

understandable and also safe. Identifying and living with the surrounding environment is essential for 

mental balance, home and happiness. People are usually afraid of staying in public spaces like train and 

bus stations, especially at night. In general, the empty, narrow streets in industrial and uninhabited areas 

are also considered as less secure. 

For the aesthetics of the city, the anti-renaissance tradition based on Aristotle's teachings undoubtedly 

had great significance in history, according to which beautiful harmony, proportionality, scale, harmony 

and the like are essential. The criterion for the aesthetics is then the measure, the beautiful thing must 

not be too small or too big, it must describe the nature of the particular kind. The house must look as 

much as a house, the beautiful street is the one that most resembles a traditional street. From this point 

of view, it is possible to define the ideal of beauty as the rules by which the desired result is achieved. 

Street Traffic Calming 

The beginnings of limiting car traffic are related to the report “Traffic in Towns: A Study of Long Term 

Problems of Traffic in Urban Areas” (Department of Transport, 1963), where it was officially stated 
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that traffic growth is worsening the quality of life in cities. The author of this report, Colin Buchanan is 

considered as the "father" of traffic calming. 

Firstly, the effort was to adjust the street network with blocking, one ways and other interventions to 

make these streets less attractive for transit traffic. These programs were called "environmental transport 

management". The relocation of transit traffic does not eliminate some problems, especially accidents. 

Hence the emphasis has been shifted from trying to change the nature and shape of the road network 

towards modifying the behaviour of road users, especially drivers. 

The first impulse, which meant the beginning of traffic calming, was the formation of “Woonerf” (traffic 

calmed streets in residential areas) and “Winkelerf” (traffic calmed zones in commercial areas) in the 

Netherlands. The first Woonerf (or places for life) were established in the late 1960s in the Dutch town 

of Delft. There citizens initiated a change, because the traffic situation was unbearable. Streets were 

used mainly for transit traffic and hence they changed them to places where there were benches, greens, 

sandboxes and parking bays. Support for Woonerf implementation was officially expressed by the Dutch 

government in 1976. The principle of Woonerf creation spread very quickly in Denmark, Germany, 

Sweden, the UK, France, Japan, Israel, Austria and Switzerland. However, building a Woonerf was not 

a solution for all problematic streets. Woonerf was only suitable for streets with low traffic. The 

construction of traffic calming elements made the reconstruction of streets more expensive up to 50%. 

Also, the speed of the traffic has dropped on modified streets almost to the speed of walking. It was only 

acceptable for short distances. The Dutch were trying to find out if the principles used in the construction 

of the Woonerf are applicable at lower costs and for other categories of roads. For this purpose, the 

advantages of using the Woonerf elements were compared with two other options. The first was traffic 

reducing with entry bans and one way streets. The second compared options were application of standard 

traffic calming physical elements like speed bumps, elevated road sections, splitter islands, etc. 

(Kalasova et al., 2016). 

The implementation of these measures was officially supported by the Dutch government in 1983. In 

Denmark, "stille veje" (silent streets) started to be used. The new "Tempo 30" zones grew in Germany 

and 20mph zones in the UK. 

Conclusion 

Traffic calming in cities is a process that reflects the endeavour to enhance a new quality of life and the 

implementation of modern transport policy at the European level. In practice, it has many different forms 

depending on the type of territory and communication, as well as the requirements of specific citizens. 

It is great that after many years of hesitation, traffic calming is commonly used in the Slovak Republic. 

Promotion and public education and presentation of good examples are a common task, because many 

solutions are little known about. However, during the time it is necessary to support the European efforts 

to humanize the transport system (Ondrus and Hockicko, 2015). 

Experience shows that there is no single solution to reduce congestion. One solution is creating more 

attractive and safer alternatives than individual transport, for example cycling and walking. Citizens 

should be able to optimize their journeys on the basis of an effective link between the different modes 

of transport. 

To increase the attractiveness and safety of walking and cycling, local and regional authorities should 

ensure that these modes of transport are fully integrated into the urban mobility. Attention should be 

focused to the development of adequate infrastructure. Cycling and walking can be supported by 

initiatives in cities, companies and schools (Kalasova et al., 2012). 

Street quality is a public and also a political matter. Nine tenths of our country's population live in large 

and small cities. The city is an environment where millions of people spend all their time, live, work 

and relax. In cities, a continuous process of improving the living and working environment can be seen: 

sunny, efficiently arranged, better equipped and comfortable apartments, clean offices and healthier 

schools, hospitals and factories. All these elements have positive impact on improving the individual's 

life. Therefore, there is no reason for the spaces outside the buildings to be ignored from this logical 

trend. Sometimes they are deteriorated only because public spaces are not private and nobody cares 

about them. 
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The streets in our towns and cities should not be only roads of standard types A, B, or C, which are used 

only for means of transport and walking people. It should be a place for living and spending free time 

as Capek says (1980). 
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Abstract: 

Background: Medical education aims to ensure objective knowledge and fine skills in students. In this respect useful data 

may come from students’ perceived satisfaction with their training. 

Purpose of the study: To compare general nursing and medical students’ satisfaction with their training.  

Methods: Nursing and medical students were asked to rate their satisfaction with the medical training and express preferences 

regarding their intended future career. 

Results: No differences were found between the two samples regarding satisfaction with lectures. Nursing students were 

more satisfied with the teaching staff and relied exclusively on professor provided information, while medical students 

attended more optional lectures and case presentations. They were also more involved in research and conference 

participation. Students’ intentions about future practice (hospital / ambulatory) and emigration were similar in both samples.  

Conclusions: Less satisfied by the teaching staff, medical students appear to be more involved in their theoretical and 

practical training. Both nurses (48.6%) and medical students (53.3%) consider leaving the country after graduating. 

UDC Classification: 378, DOI: 10.12955/cbup.v7.1392 

Keywords: undergraduate education; medical; nursing; satisfaction; emigration. 

 

Introduction 

Nursing medical education in Romania includes a compulsory post high school 3 years of training 

which may be optionally continued by a university based one. This consists of 4 years of training and 

provides a higher degree of qualification and additional financial benefits. General medical students 

after graduating 6 years in a Romanian university have to pass a national theoretical examination in 

order to choose a medical specialty and to be trained for another 5 years as residents. In a Romanian 

medical university, education is provided through lectures, optional lectures, case presentations, and 

hospital based practical training. Optional transfers / exchanges between different university centers 

are possible but less popular.  

Assessing the quality of a higher educational system is a rather difficult undertaking. Students’ 

achievements at local and national assessments provide objective data (Kellaghan & Greaney, 2001). 

What and how to evaluate in students is a complex task based on a combination of multiple factors 

(Epstein, 2007). Furthermore, the way the students are evaluated may change their learning strategies 

(Struyven, et al, 2005) and thus, their achievements. Students’ dominant attitudes influence their 

involvement in active learning (Seymour, 2001). Subjective data come from students’ satisfaction with 

their training. The way the teaching environment is perceived by students is a stronger predictor of 

learning outcomes at university than prior school achievements (Lizzio et al, 2002). Medical students’ 

satisfaction with education depends on several factors including learning style (Gurpinar et al, 2010), 

year of training (Cannon et al, 2008), participation in a clinical setting (Reeves et al, 2002), and formal 

or informal practical training (Mason and Strike, 2009). Literature data describe nursing students’ 

satisfaction with training as being influenced by: year of training (Milton-Wildey et al, 2013), student-

centered teaching method (Jeffries et al, 2002), type of mentorship (Warne et al, 2010, Omer et al, 
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2013), participation in a clinical setting (Reeves et al, 2002, Warne et al, 2010, Papathanasiou et al, 

2014), and the presence of concomitant leisure activities (Ramos et al, 2015).   

The study aims to compare nursing and medical students’ satisfaction with training and their 

preferences concerning their future career. 

Method 

Two samples of terminal year students in general medicine from Timisoara University of Medicine 

and Pharmacy were analyzed. One included nursing students and the other medical students. The study 

was performed by the Neuroscience/Psychiatric Department of Timisoara University of Medicine and 

Pharmacy in partnership with the Electronics and Telecommunication Engineering Department of the 

Polytechnic University of Timisoara. After being informed about the purpose of the study and the 

confidentiality of the collected data, the participants filled in an anonymous satisfaction questionnaire 

about their theoretical and practical training. The questionnaire was conceived to include socio-

demographic data (gender, age, year and type of training), closed-ended and open ended questions. 

Opportunity to attend optional lectures, scientific conferences, case presentations, and exchanges 

between different centers were assessed by yes/no type questions. Satisfaction with lectures, teaching 

staff, and practical activity in hospitals were rated from 1 (poor satisfaction), to 5 (highest 

satisfaction). The degree of personal participation in the educational process was assessed by choosing 

between different sources of professional information (provided by professor, self-research or both). 

Students’ satisfaction with training was confronted with their subjective perception about the financial 

situation (not good, average, and very good). Future specialty (surgical or non-surgical), country of 

practice (home or abroad) and setting of practice (hospital, ambulatory or both) were also included in 

the questionnaire. Open ended questions allowed personal options, comments or clarifications.  

Results 

The participants in the study were divided in two samples, one consisting of 70 nursing students and 

the other one of 75 medical students. In both samples, women were predominant (84.2% of nursing 

and 78.6% of medical students). The mean age was 24.76 years (SD = 3.12) in the nurses’ sample, and 

24.3 years (SD = 1.47) in the medical students’ sample. 

We found no differences between the two samples regarding the quality of lectures, the majority of the 

students declaring that they are partially satisfied or satisfied by the lectures. Medical nursing students 

appear to be more satisfied with the teaching staff/professors, (U = 2037.5, Z = -2.59, p = 0,009). By 

contrast, medical students were more satisfied with their practical activity in hospitals (U = 1356, Z = -

5.49, p = 0.0001) as illustrated in Table 1. 

Medical students show a significantly higher participation to optional lectures (U = 1297.5, Z = -6.07, 

p = 0.0001), case presentations (U = 2012.5, Z = -3.64, p = 0.0001), and conferences (U = 1715, Z = -

5.41, p = 0.0001). None of the nursing students participated in medical conferences, whereas 34.6% of 

the medical students attended conferences and/or joined research teams (Table 2). Medical students 

seem to be more involved in active training, possibly because they have to face a higher responsibility 

in decision making as future physicians. Maximizing learning is the main reason in students’ decision 

to attend  optional  lectures (Billings-Gagliardi & Mazor, 2007). A higher-intensity training curriculum 

seems to be associated with higher satisfaction in students than a lower-intensity curriculum (Patel et 

al, 2009).  

Nursing students are more interested in sharing experiences through transfers / exchanges between 

different university centers (U = 1900, Z = -4.14, p = 0.0001). This may be explained by the fact that 

more of them are already employed and have been practicing. Only a few of the medical students have 

hospital based part time jobs that help them to sustain financially their studies. 

We found significant differences between samples (U = 1890, Z = -4.76, p=0.0001) concerning the 

source of professional information. The teaching staff represents the only source of information for 

nursing students, while medical students use additional professional resources such as medical 

textbooks and the internet (Table 3). This finding may suggest that the Romanian medical system, 

mainly based on a teacher centered model, has been evolving but this trend is observed in medical and 

not in nursing students. Text books and internet provide evidence based knowledge and may add 

variety in curriculum presentation. Alternatively, interaction with the teaching staff may add the 

professor’s values and experience, the latter being a virtual model for students (Harden & Crosby, 
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2000). An interactive mode of teaching encourages the student to ask questions and helps the professor 

to receive verbal and non-verbal feedback. Less interaction is accompanied by reduced engagement in 

training (Schreiber et al., 2010). 

Table 1: Sample distribution according to satisfaction with lectures, professors, and hospital activity 
 

Satisfaction with the lectures (l) / 

professor (p) / hospital activity 

(h) 

Nursing Students Medical students 

No % No % 

Level 1 (l) 0 0 1 1.3 

Level 2 (l) 2 2.8 8 10.7 

Level 3 (l) 53 75.7 28 37.3 

Level 4 (l) 0 0 27 36.0 

Level 5 (l) 15 21.4 11 14.7 

Level 1 (p) 0 0 1 1.3 

Level 2 (p) 0 0 4 5.3 

Level 3 (p) 55 78.6 27 36.0 

Level 4 (p) 0 0 29 38.7 

Level 5 (p) 15 21.4 14 18.7 

Level 1 (h) 0 0 2 2.7 

Level 2 (h) 17 24.3 9 12.0 

Level 3 (h) 53 75.7 25 33.3 

Level 4 (h) 0 0 20 26.7 

Level 5 (h) 0 0 19 25.3 

Source: Authors 

 

Table 2: Sample distribution according to satisfaction with optional lectures, conferences, case 

presentations, transfers 
 

Satisfied with optional lectures (ol) / 

conferences (c) / case presentations 

(cp) / transfers (t) 

Nursing Students Medical students 

No % No % 

Yes (ol) 15 21.4 54 72.0 

No (ol) 55 78.6 21 28.0 

Yes (c) 0 0 26 34.7 

No (c) 70 100 49 65.3 

Yes (cp) 49 70 70 93.3 

No (cp) 21 30 5 6.7 

Yes (t) 24 34.3 5 6.7 

No (t) 46 65.7 70 93.3 

Source: Authors 

 

Table 3: Sample distribution according to the source of professional information 

 

Source of professional information 
Nursing Students Medical Students 

No % No % 

Teaching staff 70 100 54 72.6 

Teaching staff and self-research 0 0 18 24.7 

Self-research (internet, books) 0 0 3 2.7 

Source: Authors 

After graduating university studies, students may work in a hospital setting, in an ambulatory one or in 

a combination of both. There were not differences between the two samples regarding the type of the 

work setting after graduating.  Also, we found no differences between nursing and medical students 

concerning their preferred specialty (surgical versus non-surgical). 

Nursing students are significantly more satisfied with their financial situation (U = 1069, Z = -7.18, p 

= 0.0001) rating it as mostly very good or average (Table 4). This may be explained by the fact that a 
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part of nursing students are already working as medical nurses during the university years, while few 

medical students work in hospitals as a part-time job to sustain their studies. 

Table 4: Sample distribution according to students’ perception of their financial situation 

 

Financial situation 
Nursing Students Medical Students 

No % No % 

Not satisfied 0 0 3 4.0 

Satisfied 19 27.1 67 89.3 

Very satisfied 51 72.9 5 6.7 

Source: Authors 

No statistically significant differences were found regarding emigration plans between nursing and 

medical students, although more medical students intend to practice outside Romania (Table 5).  

Table 5: Sample distribution according to the intended place of future practice 

 

Place of future medical practice 
Nursing Students Medical students 

No % No % 

Outside Romania 34 48.6 40 53.3 

In Romania 36 51.4 35 46.7 

Source: Authors 

Conclusions 

Medical students appear to use self-research, optional lectures, case presentations and conference 

attendance to improve their professional knowledge and skills. By contrast, nursing students are 

pleased with a teacher centered education. Since most nursing students are employed in hospitals when 

they choose to attend university training, they have already a practical experience and perceive student 

exchanges between university centers useful in their training. Nearly half of the students in both 

samples intend to leave the country after graduation. Better wages may be the main incentive for 

nursing students to continue training at a university level and afterwards to practice abroad. In medical 

students the main reason for emigration might be the underemployment in the Romanian medical 

system  

The present study was conducted in Timisoara University Center, and does not intend to generalize the 

results for all the country. 
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Abstract: The problem of intergroup relations becomes very important nowadays. The cultural interactions of ethnic and 

religious groups are influenced by the processes of globalization and migration. Considering this problem philosophically is 

connected with the question of how a person determines his cultural identity. There is an opinion that the world develops on 

the basis of contradictions. However, globalization, along with positive functions, can generate new social conflicts and 

aggravate old ones. Cultural conflict as a type of social interaction can perform both positive and negative functions. Relations 

between religious groups deserve special attention. This type of intergroup relations is often characterized with conflicts. Many 

local religious conflicts have political reasons. A conflict may also arise between the state and a religious group. More than 

that, many new religious movements (NRMs) appear, and there is an open confrontation between the traditional religious 

confessions and the NRMs. The ethnic aspect of intergroup relations is also very topical. In this regard, the following paradox 

can be noted: the weakening of the ethnic properties of culture occurs simultaneously with the strengthening of ethnic self-

consciousness. The number of ethnic groups, religions, and worldviews is rapidly increasing, and there is a transition from a 

homogeneous population to a pluralistic society. It can be concluded that the philosophical understanding of the processes of 

interaction between ethnic and religious groups is largely connected with the phenomenon of cultural self-identification. The 

way an individual identifies himself with this or that culture is determined by the context of intercultural interaction carried out 

between individuals. Depending on the situation of interindividual interaction, one or another person’s knowledge about him- 

or herself is actualized. 
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Introduction 

Considering the cultural factor of intergroup relations, it should be pointed out that the word “culture” 

can be used in normative and descriptive meanings. In philosophical considering, culture in its normative 

meaning is of greater interest. In this case, the norm is identified with the “idea of culture”, which is 

different from the very concept of “culture”. The comprehension of the idea of culture is based on the 

idea of a person’s ability to create himself in a certain sense. The philosophical understanding of culture 

is thus defined by “the sphere of human freedom,” “the existence of man as a subject ..., as a self-

determined being, freely setting the limits of his existence in the world” (Mezhuyev, 2012, 8). 

The cultural interaction of national groups should be viewed in the context of globalization processes 

taking place in the modern world. Philosophical understanding of this problem is connected, first of all, 

with the question of how a person determines his cultural affiliation (cultural identity). In the context of 

a worldwide access to information, a modern person has the opportunity not only to familiarize himself 

with elements of almost any national culture, but also to choose the culture that he will consider “his 

own”. This phenomenon also has a flip side, from which the awareness of one’s own cultural affiliation 

is significantly complicated by the current situation of cultural pluralism, the availability and openness 

of cultural systems, as well as an impressive amount of information. 

Methodology 

The main method of the research is the dialectic, according to which social reality is considered, taking 

into account all internal connections, patterns, processes of formation and development. Such an 

approach made it possible to consider this type of intergroup relations as a conflict, as a stage in the 

development of a contradiction. Hermeneutic methods are also used in the study: understanding and 

interpretation. The article also uses methods of analysis and synthesis. 

Results and discussion 

The problem of intergroup relations and the role of factors influencing them, including cultural factors, 

in the context of world globalization, becomes more urgent than ever. From the philosophical point of 

view, the essence of globalization was clearly defined by U.S. Osipov (2003, 4, 16), having substantiated 

the role of the human factor in this process: “...we are talking about a qualitatively new level of 
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unification of humanity, when different civilizations and cultures enter into direct and diverse everyday 

contact with each other, develop a common language, which is a complex, lengthy, fraught with conflict 

process”. 

The connection of globalization with the risk of conflict is currently being spoken by many domestic 

and foreign scholars who are concerned about the increasing proneness to conflict in the modern world. 

According to A.A. Pankin (Birzhenyuk, 2018, 146-148), the growth of conflictogenity is due to inertial 

factors that have historical roots, combined with modern technologies. The participants of the XVII 

International Likhachov Readings K.I. Kosachev, G.A. Gadzhiyev, M.V. Shmakov point to conflicts, 

referring to the failure of many of the postulates of liberalism and democracy, different attitudes to what 

the world should be governed by, and limited opportunities for self-expression in labor processes 

(Birzhenyuk, 2018, 146-148). At the same time, according to P.P. Tolochko (Birzhenyuk, 2018, 146-

148), the world “develops on the basis of contradictions, and these contradictions are very stable“. The 

interaction of national cultures based on the principles of “universal development“ will allow the 

avoidance of diversity caused by globalization. 

Social conflicts as a type of intergroup relations play a large role in the life of all nations. Today, in the 

context of world globalization and the information society, a new socio-cultural space is being formed. 

Globalization strengthens the processes of interpenetration of cultures, religions and languages, erasing 

the once existing borders between states and nations. However, such a process is contradictory and, 

along with positive functions, can generate new social conflicts and aggravate old ones. The expansion 

of cultural contacts in the modern world contributes to the rapprochement of nations, but excessive 

active borrowing is fraught with the loss of the cultural identity of small ethnic and other groups, which 

can aggravate relations in society. There is the possibility of the absorption of a small culture from the 

larger one. Often there are radical groups of people who oppose such processes and try to protect their 

own identity. At some point, this can be a source of social conflict. 

Cultural Conflict as a Type of Group Relationships 

Cultural conflict as a phenomenon is primarily a social conflict. The famous American scientist L. Cozer 

(1968, 3, 76) defined the conflict as a struggle for values and claims for a certain social status. According 

to another American professor L. Krisberg (1977, 17), social conflict is a relationship between two or 

more parties who are confident that they have incompatible goals. According to K. Boulding (1988, 

133), conflict is a situation of rivalry in which the parties are aware of the incompatibility of possible 

positions, and each side seeks to occupy a position incompatible with that which the other wants to take. 

Based on these definitions, it is clear that social conflict is primarily a kind of collision, antagonism 

between individuals or social groups, arising on the basis of opposing views and goals pursued. Cultural 

conflict, as a rule, is based on incompatibility, rejection of ideological, evaluative, ideological, moral, 

ethical, religious realities. Cultural conflict is a combination of actual and possible methods and means 

of manifestation in the sphere of culture of categorical rejection, hostility on the individual and social 

levels of being. The basis of cultural conflict as an intergroup interaction are concepts such as social 

identity and social comparison. These concepts involve the division into friends and foes, the separation 

of oneself’s group from the total mass of others. Through comparison and opposition, individuals 

identify themselves with a certain commonality, and this ensures the relative stability of intragroup 

relations. However, such attribution of oneself to any group, for any reason, generates a negative image 

of external others, even in the case when there is no clash of real interests, ideas and values. 

Unsolvable contradictions between interpretations and assessments of various meanings, texts, symbols, 

or cultural values may lead to a state of society, which E. Durheim (1964, 368-369) refers to with the 

term “anomie”. Anomie is a state of society when culture is no longer able to regulate people‘s behavior, 

but people cannot rely on it and find support in it. Former values, norms, cultural patterns lose their 

meaning and role, and new ones did not have time to form. Anomie, being the most acute phase of the 

flow and exacerbation of cultural conflict at the social level, also strongly influences the individual 

being, causing a person to have feelings of fear, despair, frustration and insecurity in the future. The 

emergence of society from this state depends on the type and severity of the cultural conflict. 

The list of types of cultural conflicts dictates the diversity of life itself: intergenerational conflicts 

(generational conflicts), subculture conflicts, class conflicts, religious conflicts. They are often based on 

a broader view of cultural contradiction, namely, the conflict between traditions and innovations. 
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Traditions are the most stable part of the socio-cultural heritage, which is passed down from generation 

to generation and reproduced over a long period of time. Traditions organize organic unity with 

innovations, they ensure the sustainability of cultural development, and innovations provide cultural 

development and interaction with other cultures. The conflict in this situation will act as a way to resolve 

the contradiction and, with its happy outcome, will perform a positive function of selecting and 

assimilating the necessary cultural patterns and developing the social system as a whole. However, an 

uncontrolled cultural conflict that has passed into its acute phase can lead to the destruction of the 

existing social order. 

In our opinion, in the conditions of increasing rates of globalization, informatization and 

technologization of society, the theory of “cultural lag” in the context of conflict interaction becomes 

relevant. There is an opinion that a cultural conflict performs the function of initiating the procedural 

dynamics of culture. Conflict in a cultural environment changes the quality of the former and creates 

new types of cultural forms and conflicts. Anomie and cultural lag are all qualitative forms of the 

realization of cultural conflict. If the anomie is a disintegration, a violation of the integrity and unity of 

the existing socio-cultural system, then the concepts of “cultural lag” and “cultural shock” reflect other 

references to cultural forms and processes. The term “cultural lag” was introduced into the system of 

scientific knowledge by an American sociologist, W. Ogborn (1964, 384). The main idea of Ogborn is 

that the development of material (physical) objects of culture is ahead of its spiritual development. 

Factors acting as causes in the material sphere of culture are: invention, accumulation, distribution, and 

control. In such conditions, cultural values, feelings, beliefs, ideologies, norms, ideals do not have the 

ability to quickly adapt to new realities and the pace of its development. Such a state itself is not bad or 

good; it is simply a fact of cultural lag, for the solution of which no radical measures are required. 

Cultural lag does not cause political stagnation, its social function is to keep the institutions and 

structures of society unchanged. The state and society should gradually adapt to the modern conditions 

of technological change in order to overcome the spiritual gap. 

Thus, cultural conflict as a type of social interaction can be functional in some aspects and dysfunctional 

in others. It means that depending on the degree of severity, the nature of the process and the level of 

control, a cultural conflict can perform both positive functions and negative ones. 

The Cultural Characteristics of Interfaith Relations 

Relations between religious groups deserve special attention in the context of considering the cultural 

factor of intergroup relations. The spiritual dialogue between traditional confessions, the discovery of 

religious parallels, dogmatic coincidences and the identity of ethical tenets can be quite promising in 

order to educate the followers of religious tolerance. Deepening in dogmatic and ethical details itself 

does not lead to rapprochement, although it contributes to mutual understanding. For example, it is 

possible to find correspondences in Islamic and Christian eschatology, which makes it possible to speak 

of these two faiths as closely related. However, there is a significant difference in the creeds of 

Christianity and Islam, but both religions can exist peacefully in the same space, since Russian 

supernationalism aims to combine fundamentally different spiritual, cultural and ethnic worlds. M.M. 

Balzer, in his study Religion and Politics in Russia (2015, 25), indicates that in Russia, followers of any 

religion can freely attend churches, perform religious rites, because many nations of different religions 

live on its territory, and due to the developed religious tolerance, there were practically no conflicts 

between them. 

The role of the state in such interfaith relations is also quite large, as A.J. Nieuwenhuis (2012, 153-174) 

writes. The principle of separation of religious associations from the state provides non-interference of 

the state in matters that determine the attitude of citizens to religion in the internal activities of religious 

associations, if this activity does not violate the requirements of the laws of the country. The state should 

not finance the activities of religious organizations. In turn, religious associations cannot interfere in the 

affairs of the state, but the ministers of these organizations have the right to participate in political 

activities on an equal basis with all citizens. A secular state should not support one religious organization, 

downplaying the importance of others. Otherwise, it can lead to sectarian clashes, such as religious wars 

in Africa. In Sudan, the authorities express the interests of the Muslim part of the country, which 

constitutes a large majority of the entire population, while the opposition is strictly focused on pagans 

and Christians. Moreover, the situation is complicated by the fact that the regime also fights with 

unorthodox Nubian Muslims, as well as with numerous Islamic sects. In Nigeria, the largest country in 
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the African continent, there is an ongoing religious conflict between Christians, Muslims and pagans. 

Religious Conflicts as an Example of Cultural Interaction 

By religious conflict, we mean the clash of religious individuals and groups about different positions in 

matters of dogma, religious activity and the rules for building a religious organization. Religious 

conflicts are clashes between carriers of various spiritual values, representing certain religious trends 

(V.S. Sharma, 2018, 46-55). However, at present almost none of the current conflicts in the world is in 

the nature of interfaith or intrareligious confrontation in its pure form, since the political component of 

such wars is constantly increasing. In turn, the religious idea serves as an extremely convenient 

ideological feed for aggressive human masses, therefore religious and ideological clashes are most 

fierce, because a person is more likely to manifest his fighting qualities to protect his spiritual beliefs 

rather than the interests of the state, which are not always clear to himself. 

There are many examples of local religious conflicts that also have political reasons. The war between 

Muslims and Jews over the Holy Land of Palestine, the conflict between Muslims and Hindus on the 

border of India and Pakistan, the clashes between Catholics-Croats and Orthodox Serbs, and also 

between Catholics and Protestants in Northern Ireland are just a few examples of conflicts between 

religious groups. 

The interfaith component of an interreligious clash is caused by the initial striving of all the things in 

existence for the denial of uniformity. For this reason, even traditional religions have split into major 

sects. For example, Christianity has split into Orthodoxy, Catholicism and Protestantism. Further, 

Protestantism includes many sects, such as Adventism, Anglicanism, Baptism, Calvinism, Lutheranism, 

and others. Islam has split into Sunni, Shi’ism, Kharijism and Sufism. Buddhism has two main branches 

- Mahayana and Hinayana, within which there are also many schools (Tibetan Buddhism, Zen and 

others). Hinduism has never been a single religion. The term “Hinduism” is understood to mean the 

totality of the religious schools of Vishnuism, Saivism, Shaktism and Smartism. In addition, many new 

religious movements (NRMs) appear, the creed of which may be based on the creeds of traditional 

religions (Daschke, 2005). There is no doubt that there is an open confrontation between the traditional 

religious confessions and the NRMs, and the dialogue between them is difficult, since the uncontrolled 

activities of some aggressive NRMs have the character of undisguised expansion, which causes 

irreparable damage to human health, violates fundamental human rights, threatens the family, the society 

and the state. 

Conflict may also arise between the state and a religious group in the framework of the struggle of 

aggressive atheism with religion. There are widely known examples of such conflicts in the atheist 

Russia of the 20th century (Froese, 2008, 38), as well as in China (Yang, 2011, 67), when the government 

occupied Tibet, guaranteeing widespread religious and political autonomy. This type of collision may 

also include confrontation between religion and the secularization processes. In the first decade of the 

21st century, a series of clashes and terrorist acts took place in Europe after the press published the 

cartoons insulting the religious feelings of Muslims. Criticism of the policy of multiculturalism and 

passive tolerance led to a series of terrorist attacks in France in November 2015. The insurmountable 

civilizational contradictions, behind which the cultural and religious basis is visible, entail similar 

conflicts. 

Thus, religion plays a large role in contemporary regional conflicts, which are distinguished by an 

extreme threat not only to the civilian population, but also to the integrity of states. Based on this, an 

important task is to find ways to solve interfaith conflicts, since normal relations between religions, as 

well as between ethnic groups, are of great social importance. It is important that the state ensures 

equality between religious organizations in their rights, but the state should be neutral in matters of 

religious freedom, and also promote tolerance and dialogue between religions, and do everything 

necessary to put this into practice through various regulatory measures. Interfaith relations should be, if 

not friendly, then at least neutral, especially when it comes to large number of followers of religions. 

Servants of religious associations should promote tolerance towards other religions among believers in 

order to prevent religious conflicts. 

Ethnic Aspect of Intergroup Relations 

According to the Chinese scholar Huo Guihuan (2002, 23-27), culture should be viewed as a 

comprehensive phenomenon, as the main dimension that covers and permeates all levels and aspects of 
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human society. The researcher points out that in modern conditions less developed countries should 

build their own response to the challenges of globalization and its various aspects, based on their own 

historical and cultural traditions, conditions of social reality, ideological and academic resources. Asking 

how to make such an answer effective, The Chinese author quotes Sun Tzu‘s famous phrase: “Know the 

enemy and know yourself, and you will be invincible.“ Huo Guihuan justifies the need to know one‘s 

own and other cultures in the process of globalization, which will contribute to the effective development 

of non-Western countries in modern conditions. 

In this regard, when considering the ethnic aspect of intergroup relations in the modern world, the 

following paradox can be noted: the weakening of the ethnic properties of culture, caused by the growing 

influence of human universal, occurs simultaneously with the strengthening of ethnic self-

consciousness. These seemingly opposite, but objectively interrelated tendencies manifest themselves 

more and more expressively (Soshnikov, 2013, 9, 34). 

Currently, national-cultural identity as one of the types of collective identities, develops through 

overcoming resistance and conflicts of traditions and innovations. It has a complex integrative character 

and is based on a certain set of values, which includes the concepts of freedom, national identity, 

patriotism, etc. In the context of globalization, collective identity becomes unstable and dynamic. 

Moving between different social formations and spaces, falling under the influence of a new type of 

information culture, many people experience an identity crisis - the inability to identify themselves with 

their own culture. 

It should be noted that the problem of identity and globalization is not identified with the dissolution of 

national cultures in the global one (Rozenberg, 2014, 113). On the contrary, there is a growing need for 

social and ethnic communities in cultural and civilizational self-determination. This phenomenon was 

noted by S. Huntington (2014), pointing to the deepening of interactions between civilizations, leading 

to the strengthening of civilizational identity, awareness of civilizational differences. Despite the fact 

that under the influence of globalization in the world, the position of the national state has changed, 

some countries are active in the construction of national-cultural identity. 

China as an Example of Creating a National Cultural Identity 

The national identity of the citizens of the majority of modern states is formed under the influence of 

the ethnic component. One of the most striking examples of a single nation-state that unites many ethnic 

groups is China. In this country, the concept of a unified Chinese nation (zhonghua minzu) has an official 

status, implying the direction of the People‘s Republic of China (PRC) policy on the formation of a 

supra-ethnic identity. The main goal of this policy is the implementation of social communication 

between representatives of various beliefs and ideologies. 

The formation of the national identity of the PRC is realized on the basis of the concepts of “we“ and 

“other“. The national policy of the PRC is aimed at eliminating the external “other”. When confronted 

with the internal “other” (elements of culture of national minorities), the policy becomes aimed either 

at suppressing it or at incorporating it into a common national identity, since the modern state is 

characterized by processes of totalization of culture to cultural homogeneity (Kemayev, 2007, 22-56). 

The multiethnic composition of the PRC population inevitably leads to a situation in which some ethnic 

groups are controlled by others. At the same time, under the influence of globalization, the process of 

forming a common national identity is characterized by a state of constant formation and 

incompleteness. 

In modern China, not only national minorities, but also representatives of the predominant Han 

nationality do not have a single identity. Throughout the state, there is a continuous development of 

ethnic groups characterized by their own culture, language, and a certain self-awareness. At the same 

time, in its foreign policy, China focuses on the Chinese specifics associated with the country‘s rich 

history and cultural heritage. 

Based on the research by K.V. Kemayev (2007, 22-56), it can be said that the integration of China’s 

polyethnic population is possible on the basis of at least three models: a hierarchical, cross-cultural, and 

a “puff pie” model. In the first model, ethnic, religious and regional identities are complementary. 

According to the second model, members of one group define their relationship to another group 

differently. For example, an individual may not be aware of his national identity through membership 

in a particular religious group. The third proposed model combines the features of the two previous ones. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

415 

The “puff pie” model is implemented through the integration of national minorities and the formation 

of a single historical memory among all ethnic groups in China. 

As a multinational, multicultural state, the PRC is characterized by value conflicts between ethnic 

groups. The psychological trait of the Han people is a certain degree of chauvinism. In the field of 

culture, only elements related to their own culture are valuable to them. 

While the Han culture is homogeneous, the culture of national minorities is a combination of various 

cultural values that enrich China’s national culture. However, most of these cultural acquisitions conflict 

with the values of the Han people and disappear. 

In the modern world, the number of ethnic groups, religions, and worldviews is rapidly increasing, and 

there is a transition from a homogeneous population to a pluralistic society. Therefore, the formation 

and development of the global world can be associated with such invariants of human activity as 

autonomation and integration. Throughout the existence of mankind, one can observe a cyclically-wave 

process in which greater cultural and civilizational complexity of historical communities led to their 

greater isolation within the unity, which reflected the desire to be the “insider – other” (Mosolova, 2005, 

294). 

Conclusion 

Thus, in modern conditions, the interaction between cultural and civilizational complexes is determined 

by various ways of self-identification, there is a tendency for the reinterpretation of cultural 

identification. This trend is also typical for regional actors within the nation-states (Huntington, 1994, 

33-48). At present, the regional-typical features of culture have become recognized as the most 

important source of human creative energy, and the diversity of human existence is considered as a 

factor of the self-renewal of the world. 

It can be concluded that the philosophical understanding of the processes of interaction between ethnic 

and religious groups is largely connected with the phenomenon of cultural self-identification. It can be 

assumed that the way an individual identifies himself with this or that culture, with this or that 

sociocultural community is determined by the context of intercultural interaction carried out between 

individuals. A modern person realizes he belongs to the world community and feels himself to be a man 

of “his“ culture at the same time. Awareness of oneself as a part of one or another level of socio-cultural 

integration depends on the situation in which the interaction takes place. 

It seems that the appearance of publications on the problem of the existence of extraterrestrial 

civilizations in modern scientific literature (Shedrin, 2013, 30-41) is largely due to globalization 

processes. Pursuing the search for extraterrestrial civilizations, a man identifies himself with a single 

terrestrial civilization. In the interaction of representatives of different supranational regions, individuals 

realize their own belonging to one or another cultural and civilizational complex. Similar processes 

occur on other levels of regional unity. At the same time, the higher the level of this unity, the more 

clearly the “global identity” is shaped. Culture is connected with self-awareness. Depending on the 

situation of interindividual interaction, one or another person’s knowledge about himself is actualized. 
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HIPPOTHERAPY AS AN ALTERNATIVE METHOD OF IMPROVING THE PRAXIS 
FUNCTION IN CHILDREN WITH MULTIPLE DISORDERS 

Diyana Georgieva1, Veselina Ivanova2

 

Abstract: In recent years hippotherapy has emerged as one of the most commonly used alternative methods for the 

development of praxis functions in children with multiple disorders. The research focus is on the study of basic parameters of 

motor function in children with multiple disorders and the assessment of the horseback riding effects on the development of 

praxis of individuals in the category observed. A research battery consisting of three standardized tests: the Single-Leg 

Balance Test, a test and a scale for assignment the posture during a ride (The Posture Assessment Bertotti Scale) and a Test 

for the Estimation of Horse-riding Dependence on Danzinger, covering three application stages: diagnostic, intermediate, and 

control. A Student’s one-sample T-test was used to process the results obtained. Participants in the experimental group, aged 

between 7 and 15, showed results which are undoubtedly evidence of improvement in their praxis functions. 

UDC Classification: 159.9, DOI: 10.12955/cbup.v7.1394 

Keywords: hippotherapy, praxis, children with multiple disorders

 

Introduction 

One of the main priorities of contemporary educational systems in Bulgaria and around the world is 

the problem of providing therapy and education to children with complicated and complex disorders of 

different type, nature and extend. At the same time, there is an alarming fact about the increase in the 

number of these children. There is a particularly high percentage of children with clinical symptoms, 

that indicate a malfunction of the complex motor programs, that determine mastery of motor skills, 

habits, and handiness. A natural consequence is the lack of pleasure and joy in their overall 

functioning. Therefore, one of the key tasks in the process of special pedagogical intervention of the 

presented heterogeneous group of children consists of the application of well-founded therapeutic 

approaches and strategies to develop their motor potential, which would provide greater autonomy, 

emotional balance and comfort.  

For many years, physical rehabilitation has taken the lead in the complex rehabilitation process of 

children with multiple disorders as a natural biological method for the development of the praxis 

function. It includes healing exercises/gymnastics (passive exercises, reflex exercises, active exercises, 

water exercises), manual therapy (massage), and the specialized methodologies of Bobath, Kabat, and 

Voita. 

In recent years hippotherapy has become an effective model for the development of the motor sphere. 

The uniqueness of the alternative method is due to the fact that as a result of rhythmic alternation of 

motor and sensory stimuli, directed to the rehabilitated person through the close contact with a horse, a 

stable holistic effect is achieved. The diversity of biomechanical influences combined with an 

emotional component, achieved during the hippotherapeutic sessions, cannot be attained through 

application of traditional means of improvement of the praxis function. 

Literature Review 

A group of children, which cannot be attributed to the existing categories of disorders due to the 

combination of different nosological units of primary nature, stand out in the special pedagogical area. 

Multiple disorders are a particular holistic phenomenon which characterizes a specific situation in a 

child’s development. A unified definition towards the variability of the possessed disabilities is 

difficult. In 1974, the US Department of Education formulated one of the first and internationally 

recognized definitions of children with multiple disorders, according to which the depth of their 

medical, sensory, mental, motor and emotional problems implies a range of medical, physical and 

educational care beyond the scope of traditional support.  

At the heart of contemporary views and theories on the development of the mind of a child with 

disorders are the objective laws formulated by Vygotsky (1998) with a concept structure of atypical 

development. According to the author’s point of view, the existence of destruction in an functional 

system does not cause an isolated dropping of that function, but leads to a series of interrelated 

deviations which determine in their collectiveness the overall picture of atypical development. The 
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complexity of the structure of “abnormal” development occurs in the presence of a primary defect, 

provoked by a biological factor, and secondary disorders, arising as a consequence of the primary. 

Preserved functions which can serve as a basis for a good prognosis and a successful therapy are 

always present in the structure of dysontogenesis. In his concept, Vygotsky (1998) pays special 

attention to the constellation primary – and secondary disorders which determine the peculiar 

functioning of the mind. A systematic approach to a comprehensive and expanded study of impaired 

mental development implies not only disclosure, reporting and determination of the proportion of 

impaired functions, but also a complex and detailed analysis of the reserved structures and their 

functional capacity, serving as a foundation for the determination of the content and organization of 

the development training and therapy. 

One of the emerging strategic directions in contemporary Bulgarian special pedagogy is the creation of 

a unified system of alternative methods and strategies for overall support of children with multiple 

disorders in their psycho-physical development. One of these methods is hippotherapy. The method of 

hippotherapy has a sufficiently long history, and is now widespread and recognized worldwide. The 

term “hippotherapy” is an international term denoting the use of communication with a horse and 

horse riding as a means of rehabilitation, adaptation and integration of children with atypical 

development. In this context, researchers are united in their belief that the method is particularly 

effective for children with complex development disorders and limits in their vital functioning 

(McCloskey, 2000; Silkwood-Sherer & Warmbier, 2007).  

Significant effect has been reported in children with cerebral palsy, poliomyelitis, early childhood 

autism, mental retardation of different genesis, Down syndrome, dysfunction of sensory integration, 

attention deficit hyperactivity disorder, mental, emotional and psychosomatic disorders, behavioral 

deviations, and multiple sclerosis (Gencheva et al., 2015). Disorders in the praxis function have been 

observed in all these children, without exceptions. 

Praxis includes all voluntary movements, which, after the education and training period, begin to be 

performed with accuracy and precision. The motor act is a complex system with self-regulation, 

extensively and intensively implemented, and including a prediction mechanism. 

Mobility disorders in children with multiple disorders are manifested to a varying degree. Even in the 

period of early childhood the development of self-seating, creeping, straightening skills marks a late 

start. Movements are characterized by delay, clumsiness, and impulsiveness. Their lightness, 

skillfulness and balance are not among the main characteristics of atypical development. At the same 

time, the occurrence of pointing gestures, head movements indicating agreement/disagreement, as well 

as purposeful movements initiating social acts of greeting and farewell, is also delayed. Difficulty in 

the imitation of movements and gestures of adults is observed, and in many cases the presence of 

resistance in training in motor skills is noted. Some of the characteristics of facial expression are 

meager/poor gestures, tension, and in some cases the face lacks expression, devoid of the ability to 

produce non-linguistic signals of communication. 

Hippotherapy has a complex effect on the organism which positively affects the child’s physical 

development. Compared to traditional methods of therapy, it has additional benefits. It is based on the 

use of the motor function which has not only biological, but also psychological and social significance 

for man (Scott, 2005). Horse riding contributes to the development of balance and the improvement of 

coordination of movements. Because of the limited physical activity, the accumulated deficit of 

afferent impulses is overcome. 

According to research data, hippotherapy helps to reduce muscle spasms, increases the range of joint 

movements, and strengths the  muscles of the back, abdomen, and limbs (Whalen & Casa-Smith, 

2012). Hippotherapy generates opportunity for multiple repetition of movements, which creates 

conditions for the formation and consolidation of the skills. The correct position of the patient’s pelvis 

contributes to being able to adjust it to the individual frequency of a living creature – the horse. In this 

way the latter becomes a natural generator of motor resonance impulses. These components are related 

to the automated motor reactions of the human body in three planes – sagittal (statics – dynamics), 

frontal (displacing the center of gravity), and horizontal (rotation). In the course of hippotherapy there 

is a natural neuromotor integration of the body image, furthermore pelvis and shoulder mobility 

improves and muscular tone of the back and shoulders normalizes. Horse riding kinetics is such that 
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the “rider” position helps to a considerable extent to eliminate adductor spasms, reduce spasticity, and 

improve posture retention mechanisms (Snider et al., 2007). 

The contact with the horse allows the child to attempt to exercise motivated control over the motor act. 

This is reflected in the transfer of the skills in social life. Gradually mastering the skills to 

communicate with the animal, the child gains confidence in his/her abilities and begins to identify 

his/her own personality. The active participation in the hippotherapy team expands the child’s motor 

and emotional space, becoming a favorable background – necessary for self-recognition and aspiration 

for cooperation.  

The conclusion is that, as an alternative method, hippotherapy creates a unique effect, generally 

affecting the child therapeutic and developmental situation.   

This presentation reveals the necessity for a profound study of the effects of hippotherapy in the 

improvement of praxis function in children with multiple disorders which emerged as the main 

objective. 

The main goal of the study is to research basic parameters of motor function of children with multiple 

disorders and to assess the effects of horseback riding on the development of praxis on the individuals 

in the considered category. 

Data and Methodology 

The aims of study were achieved through the following: 

 Development of a conceptual framework and terminology for the research; 

 Analysis of the literature on the therapeutic effects of horse riding for the improvement of 

motor function in children with multiple disorders; 

 Development of an appropriate methodology for the purpose of the study; 

 Selection of the participants in the experimental study; 

 Comparison of the achievements of the children in the experimental group before and after the 

sessions of therapeutic horse riding; 

 Analysis of the empirical data from the study and formulation of the conclusions. 

The object of the study is the condition of praxis function in children with multiple disorders. 

The subject of the experimental study is considered the process of improvement of praxis function by 

using the resources of therapeutic horse riding.  

The experimental study involved 19 children with a complex structure of disorders. Mental retardation 

was found in all of them. 46% of the children were found to have autistic spectrum disorders. In 54% 

of the cases there are sensory disorders (deafness), locomotory system disorders, genetic disorders 

(mainly Down syndrome), cerebral palsy. The age range varies from 7 to 15 years.  

The experiment covers a 5-month period. Therapeutic sessions (35 in number) are held every week on 

a pre-established schedule for each specific child. The structure of each therapeutic session contained 

three parts of treatment: a preparatory part, a main part, and a final part of treatment, with a total 

duration of 15-20 minutes. 

For the purposes of the study a battery of tests was used: 

 Equilibrium Stability Test – children maintain balance from an initial position standing on one 

leg up to 20 seconds with eyes open. 

 Bertotti test and posture rating scale during horse riding – the therapist observes the position 

or symmetry of 5 areas of the child’s body: head and neck, shoulders and blades, torso, 

vertebral column and pelvis. The final rating is formulated by the summation of the rating of 

each observed part of the body during horse riding. Maximum rating – 15. 

 Danzinger horse riding dependence test (Gencheva et al., 2015) – the test consists of crossing 

a specific route, starting, then overcoming, a slalom stand; obstacles - “barriers”; serpentines; 

finishing at the start point. The same route and exercises are performed and the degree of 

dependence is taken into account by the therapist. Ratings ranging from 0 to 8 are placed. 

Standardized tests are applied in three stages: an initial stage, an intermediate stage, and a final stage. 

The results are noted in individual protocols. 
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For detection of a statistically significant difference between the arithmetic mean of the three tests, a 

Student's one-sample t-test was used with a predetermined specific for the scientific study control 

number - “gold standard”. The sample analyzed in the study is of moderate size (15<N<30) and there 

are no abnormal observations. In the interpretation for the extent of the effect the coefficient d is 

calculated using the following formula where „A“ is a constant or the “gold standard”, „x ̅ “ is the 

arithmetic mean, and „s“ is the standard deviation of the sample. 

Formula 1:  𝑑 =
�̅�−𝐴

𝑠
 

For the parameter "equilibrium stability", the data are shown in Table 1. 

Table 1: Balance stability – final stage 

One-Sample 

Statistics 

N  Mean  Std. Deviation  Std. Error Mean 

19 3.42 3.53 0.81 

One-Sample Test 

Test Value = 0 

t df 
Sig. (2-

tailed) 

Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

4.22 18 0.001 3.42 1.72 5.12 
 

Source: Authors 

Since the value obtained for confidence level p is less than 0.05 (p = 0.01), it can be concluded that 

there is a difference between the arithmetic mean �̅� = 3.42 and the control number 0. H0  is rejected and 

the alternative hypothesis H1 is accepted, according to which the observed difference in the samples is 

statistically reliable and can be summarized for the generic sets. There is a statistically significant 

difference between "input" and final measurement. 

The magnitude of the effect (d = 0.97) is calculated according to Formula 1. Because 0.97 > |0.80| (in 

Cohen, 1988) the magnitude of the effect is interpreted as much larger than the typical magnitude of 

the effect of the model on the test parameter. The obtained data lead to the summary that the 

equilibrium resistance of the experimental subjects is improved tangibly. 

The favorable result is due to the rhythmic movements of the horse's back as well as by the habit of 

getting the correct riding position at the end of the healing course of therapeutic riding. 

Table 2 shows the results of the horse riding dependence test. 

Table 2: Level of horseback riding dependency (Danzinger, 2002) – final stage 

One-Sample 

Statistics 

N  Mean  Std. Deviation  Std. Error Mean 

19 7.89 0.32 0.07 

One-Sample Test 

Test Value = 5 

t df 
Sig. (2-

tailed) 

Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

40.02 18 0 2.90 2.74 3.05 
 

Source: Authors 

The value for the warranty probability p is less than 0.05 (p = 0.01). There is a difference between the 

arithmetic mean 2.90 and the control number 5. H0 can be rejected and the alternative H1 accepted. 

There is a statistically significant difference between the "input" and the final measurement. The 

observed effect size is d = 9.17 which is greater then |1.00|. According to Cohen (1988) it shows much 

larger magnitude than the magnitude of the influence of a typical intervention scheme on the riding 

dependency of the children studied. The systemic adjustment to hold and maintain a proper riding 

position, the continued encouragement during treatment sessions gave excellent results - the children 

gradually mastered skills for proper bodywork, which catalyzed a sense of stability and security. It is 

assumed that this provokes a strong motivation for autonomy and self-dependence (Henn, 2003). 
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From Table 3 the final results of the Bertotti test for posture assessment during the ride can be tracked. 

Table 3: Posture evaluation during the horse riding – final stage 

One-Sample 

Statistics 

N  Mean  Std. Deviation  Std. Error Mean 

19 14.47 0.73 0.17 

One-Sample Test 

Test Value = 11 

t df 
Sig. (2-

tailed) 

Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

22.21 18 0 3.74 3.38 4.09 
 

Source: Authors 

The value obtained for the warranty probability p is less than 0.05 (p = 0.01). This gives a reason to 

conclude that there is a difference between the arithmetic mean �̅� =3.74 and the control number 11. H0 

is rejected and the alternative H1 is accepted, which is evidence of a statistically significant difference 

between the "input" and the last measurement. The magnitude of the effect (d = 4.73 > |1.00|) 

according to Cohen (1988) is interpreted as much greater than the typical magnitude of the effect of 

the applied system on the position of the examined children during riding. 

The comparative approach to the Bertotti test results shows the achievement of remarkable progress in 

posture development during riding. The children have improved the position of their head and 

straightened their torso - a positive consequence of the manual correction by the therapists and the 

conditions created for keeping them in an upright position on the back of the horse during riding. All 

muscle groups have been mobilized throughout the body. The smooth and rhythmic vibrations carried 

by the pelvis during the horse's drive have improved its stability and steadiness. 

The aim of the study was to investigate the effects of hippotherapy as an alternative method for 

improving the praxis function of children with multiple disabilities. The primary results obtained from 

this study show that the intervention was effective to improve the equilibrium resistance of the 

experimental participants. Proof of this is the magnitude of the effect (0.97 > |0.80|). The findings of 

the favorable effect of horseback riding on the mentioned pattern correspond to other literature studies 

suggesting that the effects after practice of hippotherapy included improvement in balance and 

increased range of motion (Quint et al., 1998; Kuczynski & Slonka, 1999). In terms of the structured 

therapeutic program, the results confirmed the importance of organizing and conducting therapeutic 

sessions for the development of balance stability. Equilibrium is one of the first habits used by the 

child in the process of mastering the control of one's own body. 

The results of the horseback riding dependency test reproduce the established trend from the first test. 
The statistically significant difference in values in both measurements indicated the positive effect of 

therapeutic procedures on the investigated parameter. The magnitude of the effect (9.17 > |1.00|) in 

Cohen (1988) is a good attestation to reduce the degree of dependency to the therapist after the 5-

month training period. Mastering skills for self-control of the horse provides the possibility of 

switching from a feeling of dependence to a new sense – one of a person who can control a large 

animal, guiding him to the intended direction. In this context, there are relevant studies of children 

with cerebral palsy discussing the subjective improvements that may result from hippotherapy, 

including increased willingness and motivation to perform motor activities and improved self-

perception and confidence (McGibbons et al., 1998; Casady et al., 2004). 

Higher values were also recorded in the Bertotti test for posture assessment during horseback riding. 

The results of the present study, whose goal was to evaluate posture before and after hippotherapy, 

indicated favorable changes in postural alignment (d = 4.73 > |1.00|). A study that evaluated the trunk 

alignment in the sitting position, using hippotherapy as a treatment, showed symmetry in the pelvis 

weight transfer, further dissociation of pelvic girdle and cervical alignment (Alves et al., 2003). 

Another investigation reports that the sensorimotor stimuli applied to the individual sitting on the 

horse generate greater muscle activation of the extensor muscle groups of the spine and muscle tone 

normalization for triggering biomechanical adjustments, facilitating postural control (Debuse et al., 

2005). This data corroborates our findings, which demonstrated that the stimuli provided by 

hippotherapy contribute to a better alignment of biomechanical structures.  
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Conclusion 

The obtained results show that hippotherapy is a complex therapeutic method that is suitable for 

improving the praxis function in children with multiple disorders. The following parameters were 

altered during the study: equilibrium resistance, correct body position, head position and torso 

straightening. According to the results of this study, horse therapy can be used as an alternative 

method for these children and may represent a form of rehabilitation in cases when other methods are 

less successful. The experimental research is important for the future of children with multiple 

disorders and their parents and therapists who put forward extreme efforts to improve the motoring 

potential of children. Compiling an individual program and strictly controlling the quality of the 

sessions is absolutely necessary for the effects of hippotherapy. It can be a reliable alternative method 

to help all parties involved in this process.  
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PARAMETERS OF THE CONFLICTING COMPETENCY OF THE STUDENTS – 
FUTURE TEACHERS IN TECHNOLOGIES AND ENTREPRENEURSHIP 

Sladuna Georgieva1, Diana Mitova2, Sashko Plachkov3, Lyubima Zoneva4 

 

Abstract: The development of social competencies is of huge importance for young people of the 21st century. The 

contemporary, dynamic world requires skills for effective communication and dialogic behavior, quick adaptation, decision – 

making and high conflict avoidance culture. 

The object of the research are the possibilities of forming social competencies, in particular, the ability of conflict avoidance 

in the development of educational technological processes. The goal is to study the parameters of conflict culture in future 

teachers in technological education. In the context of the current research, the social competence is studied as a means of 

problem solving, conflict avoidance, empathy display, assertiveness, the willingness of being constructive, and socially 

responsible dialogic behavior. The results of the implemented empiric study of the social competency “conflict avoidance“ are 

displayed as well.  

In the conducted empirical study with pedagogics students, the development dynamics of the social competency “conflict 

avoidance” is followed, using the TKI: Thomas Kilmann Conflict Mode Instrument. The conclusions made refer to the 

pedagogical effectiveness of the project based method for the formation of conflict-avoidance culture. 

UDC Classification: 37.04, DOI: 10.12955/cbup.v7.1395 

Keywords: Social competence, conflict avoidance, project – based education, educational project, empathy, teachers in 

technologies and entrepreneurship 

 

Introduction 

The broad spectrum of knowledge and skills, values and behavioral patterns is united under the common 

name of competencies. Competencies integrate skills, personality, and motivation to achieve a high 

score in a particular activity. Social competence is one of the key competences set out in the European 

Reference Framework. It includes the skills for interpersonal communication, problem solving, effective 

communication, active listening, cooperation and empathy (Key competences for lifelong learning: 

European Reference Framework). 

An important role in shaping social competences in adolescents is assigned to the teachers and their 

functions to create a favourable school atmosphere, good psychological climate, correct relationships 

and constructive communication in the school environment. The teacher promotes dialogue dialectics, 

negotiates, mediates and facilitates problems and conflicts in the classroom. The high conflict 

competence of the teacher presupposes knowledge of the specifics, laws and stages of the conflict and 

application of appropriate techniques for its management. 

Social competence "conflicts overcoming" as a component of conflict personality culture 

The development of social competences is a process that starts from early childhood and sows 

purposeful by the educator aimed at applying effective methods and approaches to forming 

communication, teamwork, emotion management skills, recognition and counteraction of negative 

behaviors. The success of young people in a complex, dynamic and globalizing world requires 

competence building to address cultural differences, mutual understanding, respect and tolerance. A 

problem of modern society is the lack of social cohesion and dialogue. The crisis of values, the new 

social transformations, call for emphasis on social competences relating to conflict resolution skills. The 

conflict situation arises from a clash of opposing views, positions and disagreements over a given issue. 

In their immediate surroundings, people are subject to multiple impacts, creating conflicting situations, 

increasing the difficulty of their regulation and direction in the right direction. 

In the science of modern conflicts, in clarifying the essence of conflicts, scientists determine the 

elements of conflict personality behaviour. 
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These include: the style of personality behaviour in a conflict situation strategy of behaviour; conflict 

attitude; conflict relation and conflict personality behaviour (Milkov, 2014).  

Traditional social environment factors have a significant impact on the development of competence to 

deal with conflict situations, taking into account: 

 Changing the impact of the family environment and finding the optimal balance of “parent-child” 

relationships to form values such as mutual respect, equality and mutual tolerance.  

 Change in the impact of the school environment, where adolescents perceive new social roles 

and integrate into a new environment, build interpersonal relationships and connections. In the 

school environment in which the secondary socialization of the children and the consolidation 

of the educational and cultural norms built in the family environment took place.  

 Change in the impact of other social factors such as, for example, friends' circle, youth groups 

and organizations, the mass media, electronic games and more.  

As a result of the crisis of values, the following alarming findings have been observed with an underlying 

socially negative context for adolescents leading to conflict situations: 

 increasing distance and alienation between the generations, increasing the incidence of mental 

and moral instability among young people; 

 increased anxiety among children, parents and teachers;  

 inability to build constructive intergenerational dialogue; 

 demonstration among learners increases (Mitova, 2010, pp. 29-35).  

This problem is as well described in other authors’ publications, such as Milkov (2014), Nikolova and 

Mihaleva (2017) etc.  

Project-based training – a tool for stimulating teachers' conflicting culture 

The conflict culture of the teacher is an important part of their professional culture. It requires 

maintaining a positive relationship in the classroom and mutual consistency between "teacher-student", 

"teacher-teacher", "parent-teacher", and "teacher-management team" relationships. The necessary 

components for the emergence of a conflict are the presence of parties to the conflict; the existence of a 

cause that provokes it and the territory in which it is realized. There are three main stages in conflict 

management in the school environment: 

 Soothing the conflict - the teacher soothes the parties in the conflict, prevents unnecessary 

emotions and rude actions. 

 Partial conflict resolution - the teacher encourages and stimulates dialogue between the parties, 

draws up a system of negotiating rules that satisfies all parties and takes concrete action to 

resolve the conflict. 

 Adopting a mutually beneficial and compromise solution between parties- the teacher directs 

conflict participants to compromise decisions (Nikolova & Mihaleva, 2017). 

Forming social competences of technology and entrepreneurship teachers necessitate a change in the 

model of pedagogical guidance and the concept of teaching. Pedagogues are required to go beyond the 

traditional educational framework and to apply alternative models for shaping social competences (in 

particular, to overcome conflicts). In this respect, particularly good educational opportunities show 

project-based training. 

Project-based learning is based on contextual learning where the learner performs a function of an active 

subject (Mitova, 2018).  

When working on projects, the learner is at the center of the educational process, a principal subject, not 

a contractor involved fully in their own learning process. The training is in keeping with student interests 

and is organized on thinking, reasoning, analysis and creativity. It is aimed at solving problems, 

searching for solutions, acquiring intellectual, emotional and social competences rather than playing 

knowledge. The pupils are united in a common purpose, in a joint active cognitive and creative activity. 

They build their knowledge on the basis of their experience and interaction with the surrounding 

environment by searching for and analyzing information, raising and proving hypotheses, developing 

critical thinking. They perform practical tasks in conditions close to real ones, according to the 

individual interests and needs of the students. They prepare a practical product and reach a pre-planned 

result, applying knowledge from different scientific fields. The project work contributes to the building 
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of socially significant personal qualities, such as communication skills, initiative, responsibility, 

tolerance, communicativeness, etc.  

At the heart of the educational process of working on projects is the student's working principle and self-

employment, where reflection is taking the lead. 

The teacher is required to have a high level of communication skills and competencies and ability to 

organize and motivate the implementation of project activities. The teacher is a mediator, organizer and 

consultant in the educational process, not a bearer of knowledge. Teachers promote the student's own 

learning activity and prevent conflict situations (Mitova, 2018, pp. 13-14). 

Social competence "conflict resolution" as a subject of research 

The empirical study includes identifying the dynamics in the development of social competence 

"conflict resolution", students - future teachers of technology and entrepreneurship, through project-

based training. For the purpose of the study, TKI (Thomas-Kilmann Conflict Mode Instrument) 

instrument was used (Thomas, 2002; Thomas  & Kilmann  2008; Grishinoi). The test provides an 

opportunity to explore the typical reaction of the individual in conflict situations through two main 

dimensions: assertiveness - the extent to which an individual attempts to satisfy their own interests and 

concessionality and cooperativity - the extent to which the individual is inclined to satisfy the interests 

of the other party.  Based on the focus on assertiveness or cooperativity, Thomas and Kilmann (Thomas, 

2002) identify five ways to respond to conflicting situations: competing; cooperating; compromise; 

avoidance, adaptation. Each of the five conflict management modes can be effective if used correctly in 

the right situations. It should also be borne in mind that TKI shows common intentions, and not always 

specific behavior. The pedagogical observations during the implementation of the educational 

technological projects provide information about the students' effective methods of team work and ways 

to overcome conflicts. 

The total number of 26 students from the Technical Faculty, who are trained in the second and third year 

of study, "Pedagogy of Technologies and Entrepreneurship Education", participated in the study. Two 

groups of students were formed, with the second group students / 3rd year students expanding their 

competencies in the field of project-based learning through the study of the following subjects: 

"Management of Educational Projects" (120 classes in 4thsemester) and "Technological Practice: 

Household and Service Technologies "(90 classes in 5th semester). 

Both disciplines provide the opportunity to develop individual and group training projects with 

technical, technological and entrepreneurial focus. The project activity contributes to further formation 

of qualities such as initiative, entrepreneurship, good partnership skills and empathy. In the process of 

group learning, a good team interaction is realized in the work on the projects, ethical behaviour in the 

process of communication is acquired, and the communicative competencies of the students are 

enriched. 

In the course of the conducted study, our expectations have been reduced to the assumption that the 

additional project based training carried out will lead to an increase of the conflict competence of 

students - future teachers in technological training. 

Individual TKI results for preferred behaviour in conflict situations are compared and average values 

characterizing the profile of the respective group are calculated.  

The data obtained is shown in Table No.1 

Table 1: Results 
 Students First Group Students Second Group Difference in the result 

competing 4.70 3.88 -0.83 

collaborating 5.20 5.50 0.30 

compromising 6.00 7.38 1.38 

avoiding 7.10 8.00 0.90 

accommodating 6.70 4.88 -1.83 
 

Source: Authors (2019) 

The results of the study show that the students of the first group exhibit a high level of adaptive style of 

behavior (over 75%), a moderate level of compromise, competing and avoidance (between 25 and 75%) 

and a relatively low level of collaborative style (less than 25%). 
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Figure 1: Profile Students First Group 

 

Source: Authors (2019)  

The high value of "adaptive style" of behavior shows a weaker tendency to stand up for own positions. 

The low level of "collaborative style" reflects a lesser desire to seek solutions to the problem to satisfy 

all participants in the conflict. 

The group of students undergoing project-based training shows a high level of "avoidance style" in 

conflict resolution and an average level of all other styles (values are between 25 and 75%). 

Figure 2: Profile Students Second Group  

 

Source: Authors (2019)    

Fig. No 2 and Table 1 show that the group involved in project-based training rarely applies a "competing 

and adapting" style. Students with a "competing style of behavior" assert their own interests at the 

expense of others and find it difficult to work in a team. The students with an adaptive style of behavior 

show low assertiveness and loyalty, overlook their interests by seeking to squeeze those on the other 

side. 

These students rarely use forceful means of decision-making, but at the same time they are more 

confident and strive to assert their own positions in certain conflicting situations. 

The group trained in project work demonstrates higher levels of "collaborative," "avoidance," and 

"compromising style." Students avoid conflicts, displaying high assertiveness and a lack of discipline. 

The increased attitude toward collaborative teamwork is related to enriching the students' third grade 

skills to develop and manage learning projects within the disciplines studied and to raise the level of 

their project culture. 

The comparison of the results obtained in the two groups is shown in Figure 3 
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Figure 3: Average groups values 

 

Source: Authors (2019) 

Comparing the profiles of the two groups surveyed showed an increase of 1.38 in terms of compromise-

style, overcoming conflicts in the way of mutual concessions on both sides, higher levels of 

responsiveness, teamwork and self-esteem. 

Students trained in project activity show a higher degree of teamwork, good communication, cooperative 

skills and mutual compromises in resolving conflicting situations. They demonstrate increased social 

competence to overcome conflicts and a higher level of conflict culture. 

Conclusion 

Conflict training for future teachers in Technologies education is an integral part of their pedagogical 

competence. Great opportunities in this direction provide project-based technology and entrepreneurship 

training. The training of the student-educators is aimed at mastering basic rules of behavior in a conflict 

situation, assisting the learners to acquire qualities such as communicativeness, empathy, assertiveness, 

mutual respect and tolerance in the teamwork.  

The teacher should be well acquainted with the participants in the conflict and the conflict problem by 

striving to reduce the psychological and emotional tensions between the parties involved in the conflict. 
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CHARACTERISTICS, DESCRIPTION AND ASSESSMENT OF THE 
ORGANIZATION'S SAFETY CULTURE SUBSECTORS 

Martin Halaj1, Martin Boroš2, Richard Jankura3

 
Abstract: The safety of the organization is influenced by various factors. In order to increase the level of safety, it is necessary 

to focus on these factors and to influence them the right way in order to enhance their level. Regarding the safety, safety culture 

is one of the endogenous factors of organizations. 

Safety culture issues have not been given much attention so far, although a safety culture can play an important role at a 

complex level of safety for the organization. In order to increase the level of safety culture, it is required to assess its current 

state of play. The process of assessing the organization's safety culture is dealt with by one of the institutional grant projects at 

UNIZA's Faculty of Security Engineering. 

The elaborated article focuses on the first part of this process, which is the identification of the safety culture sub-sectors and 

safety culture indicators. Safety culture indicators serve for evaluation of identified sub-sectors, the values of which will be 

further used to assess the complex level of the safety culture.  

The article identified 6 safety culture sub-sectors and twenty safety indicators. The individual indicators were later allocated to 

the corresponding subsectors. In addition, the relevance of each subsystem, which can help to better assess the safety culture, 

has been celebrated.  

The methods of analysis and description, as well as the explanation methods, were used to process the article. The results of 

this article are useful to the professional public, the security science students, as they extend the theoretical foundation of 

organization security. The results of the article can also be used by any organization looking at the possibilities of analysing its 

safety. 

UDC Classification: 304, DOI: 10.12955/cbup.v7.1396 
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Introduction 

Security and safety are becoming one of the priorities of each organization. The security and safety of 

the organization are affected by several internal and external factors, including the safety culture. 

However, this respective organizational safety factor has not yet been described in detail and its direct 

relationship to the organization's safety is not sufficiently demonstrated. 

Another emerging problem is the identification of tools for assessing safety culture. After a closer 

analysis of this concept, we are gradually proposing, applying and verifying safety culture assessment 

tools. The whole process of this assessment consists of several partial processes. 

This article focuses on answering the following questions: 

 Which subsectors constitute the organization's safety culture? 

 What safety culture indicators can be used to evaluate identified subsectors? 

By answering these questions, we will open a description of the proposed process of assessing the 

organization's safety culture. 

Safety culture definitions 

For a better understanding of the issues studied, it is necessary to provide the theoretical basis for this 

issue. 

The concept of safety culture was first used in 1986 by a group of staff of the International Atomic 

Energy Agency (IAEA) after the Chernobyl nuclear reactor accident. This group used the term weak 

safety culture as one of the identified factors to contribute to the accident (Kerstan, 2013). The IAEA 

Group of staff stated that the safety culture applies to the personal commitment and responsibility of all 

individuals involved in any activity affecting the safety of nuclear installations. However, the group left 

the concept open and did not provide guidance on how to assess and further develop this culture 

(Loveček et al, 2016). 

After this event, the safety culture was at the center of interest, in order to optimize the impact of 

corporate culture on employee safety behavior (Slováčková, 2015). The safety culture has begun to be 
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used as a tool to reduce or eliminate the impact of undesirable events and factors related to individuals, 

social groups and the state (Hofreiter, 2015). 

There are several definitions of safety culture. Some of the definitions may differ, especially because 

the safety culture cannot be said only in terms of organization and its safety. The selected authors defined 

the safety culture as follows: 

Mohamed (2003) sees a safety culture as a subgroup of organizational or national culture that affects 

the attitudes and behavior of individuals in the context of ongoing safety work. 

Cox and Cox (1991) say that the safety culture reflects the attitudes, beliefs, perceptions and values that 

individuals share in terms of security. 

Hale (2000) asserts that a safety culture refers to attitudes, beliefs and perceptions that groups define as 

norms and values and which influence their action and risk-related responses. 

Richter and Koch (2004) characterize safety culture as a tool that guides people's activities in relation 

to risks, accidents and prevention. 

Cooper (2000) notes that culture is the product of multiple target-oriented interactions between people, 

the work environment and organizational measures. While the safety culture is observable, a measure 

of effort to which all members of the organization draws attention and act to improve safety daily. 

Safety culture can be defined as an organization´s commitment to addressing safety at all levels of the 

organizations. A safety culture helps promote safety through employee training, communication and 

risk awareness. In particular, an employee who feels responsible for workplace safety is a sign of strong 

safety culture (Price and Forrest, 2016).  

According to the Institute for Industrial Safety Culture, a safety culture can be defined as a set of 

behaviors and thinking that are shared within an organization in order to manage the most important 

risks associated with their activity. A safety culture affects the way society considers and approaches 

safety (2019).  

With respect to the proposed definitions of a safety culture, it is possible to state that they all have 

something in common - each of them focuses on the way people think or behave in relation to safety. 

The safety culture can be explored at three different levels: state level, group/organization level and the 

level of individuals. 

For the purposes of this article, in the next review, we focus mainly on the level of organization and the 

level of the individuals, which may influence to a certain extent the previous level. 

Subsectors of an organization's safety culture 

For the future assessment of an organization's safety culture, it is necessary to identify its subsectors, 

assessing which of them will be able to determine the resulting level of organizational safety culture. 

Based on the available information resources and long-term experience, we propose a division of the 

safety culture into the following subsectors (Safety culture subsector – SCS): 

 Priorities and objectives of the organization (SCS1), 

 Safety education (SCS2), 

 Organization Security Management (SCS3), 

 Work environment (SCS4), 

 Safety awareness and behavior (SCS5), 

 Statistical data (SCS6). 

Priorities and objectives of the organization 

Thinking about organizational leadership and its direction can play an important role in assessing the 

safety culture. This subsector involves the organization's own attitude towards securing and enforcing 

security in its internal and external environment. The organization and its leadership prioritize its 

functions and objectives, it is important to identify the safety priority and safety objectives of the 

management of the organization under review. The organizational safety priority can be identified in a 

variety of ways, ranging from the amount of funding spent to ensure safety, anchoring safety 

management in organization structures to controlling, continual improvement and regular evaluation of 

the success of the safety measures taken. The organization's security priority is identifiable also based 
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on the adopted safety objectives that need to be achieved to ensure the required level of organization 

safety (the level that senior management requires to ensure the smooth running of the organization). 

Moreover, the safety objectives must be advanced to broaden and support the organization's main goals. 

The safety objectives must be visible, measurable and regularly evaluated. All safety actors at the 

appropriate level must be aware of safety objectives or parts of them, of course these actors must be 

identified and actively promoted by them. The safety objectives adopted at the lower levels of the 

organization's safety management must be adopted in such a way that they do not conflict with already 

accepted security objectives and that the safety objectives adopted by the organization's top management 

are developed (Loveček et al, 2016). 

Safety education 

Safety education focuses on educating all employees of the organization in the safety sector. Employee 

training can take the form of training, workshops, consultations, or verifying knowledge and skills. 

These include education in the field of health and safety at work, work with technical equipment. The 

effort of each organization should be at least as consistent with the training requirements for employees 

as set out in current legislation. However, this minimum can often not be considered enough to build a 

positive safety culture of the organization. It is advisable to support admissions or ongoing training in 

legislation by providing additional, up-to-date training, expanding knowledge of the organization's 

employees, thereby influencing the safety awareness and behavior of selected employees (Lovecek et 

al, 2015)  

Organization Security Management 

The organization's security management subsector plays an important role in assessing the safety 

culture. The very way of managing the organization's security shapes the safety culture in it. Security 

can be managed centrally or can be decentralized. Managing the organization as needed will create the 

security manager's position and its team in its organizational structure. The impact of security 

management on safety culture is identifiable on how to secure, regulate, monitor, evaluate, and 

continually improve organization security. It is also possible to include a process of assessing safety 

risks that, in the absence of a risk manager, may fall within the competencies and tasks of the security 

manager. 

Work environment 

The subsector of the work environment of safety culture reflects the state of workplace safety that can 

be influenced by the workforce. This may include identifying and adhering to accepted rules and 

regulations. Occupational safety also affects workplace culture from corporate clothing, through 

physical violence and discrimination to drinking alcohol and narcotics (Šoltés, 2016). 

Safety awareness and behaviour 

Safety awareness and behaviour subsector applies to the organization's employees. These two factors 

undoubtedly affect the organization's safety culture, which is mainly formed by individuals within it. 

There is some interaction between the organization's safety culture and safety awareness and behaviour. 

It can be said that they interact with each other. As the safety awareness and behaviour of individuals in 

an organization may positively or negatively affect the organization's safety culture, the safety culture 

that is established and applied in the organization can form the safety awareness and behaviour of 

individuals. It is not possible to try changing the values of a safety culture without focusing it carefully 

on the organization's activities and thinking about safety issues. 

Statistical data 

The statistical data subsector is based on the past. Statistical data shall be examined for a specified 

period. This subsector is closely related to safety documentation and its quality that is processed in the 

organization. There are many statistical data that can be considered as safety indicators or indicators of 

the organization's safety culture. During the safety culture assessment, it is possible to focus on working 

deaths, injuries, accidents or near-accident. It is also possible to assess the success or failure of any 

attempts to disrupt the internal or external safety environment of the organization. 

The importance of subsectors of the safety culture 

It is important to note that all of the aforementioned subsectors of the organization's safety culture are 

mutually intertwining and have common points. Therefore, identified safety culture indicators that will 
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serve us in assessing a safety culture cannot be filtered by the subsectors. One indicator may serve for 

evaluation of one, two or three subsectors of safety culture. Synergy of these subsectors enables to 

determine the complex level of the organization's safety culture (Šoltés, 2016). 

In the final assessment of the safety culture of the organization, the subsectors of the safety culture will 

not be considered equivalent. The values of some subsectors affect safety culture more complexly, others 

less. For this reason, they need to be compared with each other in order to determine the weighting of 

the values of each subsector of the safety culture. For the mutual comparison of the subsectors, we will 

use Saaty's method using the following evaluation degrees. 

Table 1: Evaluation degrees for compare safety culture subsectors 

Evaluation 

degree 
Comparison of subsectors of the safety culture (SCSj and SCSj+1) 

1 Same importance 

2 SCSj is slightly more important in assessing the safety culture as SCSj+1 

3 SCSj is more important in assessing the safety culture as SCSj+1 

4 SCSj is much more important in assessing the safety culture as SCSj+1 

5 SCSj is strongly more important in assessing the safety culture as SCSj+1 

6 SCSj is definitely more important in assessing the safety culture as SCSj+1 

7 SCSj is extremely more important in assessing the safety culture as SCSj+1 

8 SCSj is unconditionally more important in assessing the safety culture as SCSj+1 
 

Source: Author 

These degrees allow us to evaluate the impact of each subsector of the safety culture and its values in 

its complex assessment. An inverse value is assigned to the subsector of lower importance. 

Table 2: The calculation of the value of the subsectors of the safety culture in its complex 

assessment using the established evaluation degrees 

SCS SCS1 SCS2 SCS3 SCS4 SCS5 SCS6 ∑ Importance Value 

SCS1 X 3 2 1/3 1/4 1/2 6.08 4 0.12 

SCS2 1/3 X 1/3 1/3 1/4 1/2 1.74 6 0.04 

SCS3 1/2 3 X 1/2 1/3 2 6.33 3 0.13 

SCS4 3 3 2 X 1/2 3 11.50 2 0.24 

SCS5 4 4 3 2 X 4 17.00 1 0.36 

SCS6 2 2 1/2 1/3 1/4 X 5.08 5 0.11 

∑ 47.73   1.00 
 

Source: Author 

 

Figure 1: Graphical expression of the share of the sub-sectors of the culture of security in its 

complex assessment 

 

Source: Author 
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This method has enabled us to identify the most important and, on the contrary, the least important 

subsector of a safety culture in its complex assessment. The result of this comparison can also be 

displayed graphically. This Figure 1 represents the percentage share of each sector for the safety culture 

assessment. 

The data obtained will later be used as the coefficients of each subsector of an organization's safety 

culture when calculating its complex value. 

Identification of safety culture indicators 

In order to evaluate the subsectors of the organization's safety culture, it is necessary to identify its 

indicators. Indicators of organization safety culture characterize or reflect its level, furthermore, they 

serve to measure its level effectively and can determine the success of the goals set. Therefore, it is 

necessary for the safety culture indicators to be adequately visible, identifiable and measurable (Belan, 

2015). Based on their nature and their ability to express them (qualitatively, quantitatively), they can be 

used to measure and assess the level of safety culture and its subsectors.  

We can classify two groups of organizational safety culture indicators (Hofreiter and Byrtusová, 2016): 

 reactive indicators, 

 predictive indicators. 

Safety culture indicators may differ from one organization to another. Their number and range will 

depend on the specifics of each organization (size or focus). Safety culture indicators need to be correctly 

identified and evaluated using one or a combination of several selected methods before they can be used 

to evaluate either the subsectors or the complex safety culture of the organization. 

To evaluate the safety culture and its subsectors, combinations of the following safety culture indicators 

(SCI1-20) can be used: 

 The importance of security for management (SCI1), 

 The importance of security for employees (SCI2), 

 Creation, implementation and content of security policy (SCI3), 

 Amount of funds and other resources spent to ensure security (SCI4), 

 Measures taken to protect the assets of the organization (SCI5), 

 Performance of entry and on-the-job training in safety, their form and content (SCI6), 

 Required professional competence of employees (SCI7), 

 Compliance with safety laws, standards, and standards (SCI8), 

 Existence of established procedures (operating rules) and assigned tasks in the safety sector 

(SCI9), 

 Compliance with adherence to established operating regulations (SCI10), 

 Organization's preparedness to address unforeseen crisis situations (SCI11), 

 Creation and maintenance of safety documentation (SCI12), 

 Frequency of theft and magnitude of damage caused by theft (SCI13), 

 Number of accidents, accidents and injuries for a specified period (SCI14), 

 Number of accidents and other undesirable events due to negligence over the time period 

specified (SCI15), 

 Collaboration among employees of the organization (SCI16), 

 Respect and identification of employees with the organization (SCI17), 

 Recognition of tasks in the security sector of the organization by its employees (SCI18), 

 Perception of the need to ensure safety for employees of the organization (SCI19), 

 Implementation and frequency of checks, controls, audits and their results (SCI20). 

Assessment of subsectors of the organization's safety culture 

The assessment of the subsectors of the organization's safety culture will be based on the values of the 

safety culture indicators. Some of the assessed indicators will play a role in assessing more than one 

subsector. The use of individual safety culture indicators for identified subsectors is illustrated in the 

Figure 2. 
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Figure 2: Use of individual safety culture indicators to chase its subsectors 

 

Source: Author 

The values of the security culture sub-sectors are obtained by the arithmetic mean of the values of the 

safety culture indicators on the selected scale. 

Conclusion 

In this article, we describe the definitions of possible subsectors of the safety culture, the synergies of 

which will later be used to assess the organization's safety culture. The calculated values for the 

subsectors of the safety culture will also be considered in the next evaluation process. 

At the same time, safety culture indicators have been described, groups of which are useful in assessing 

identified subsectors. However, the article does not describe the process and method of evaluating the 

above-mentioned indicators. 

The main objective of the paper was to identify the safe culture sub-sectors and safety indicators, on the 

basic of which we can evaluate the complex safety of the organization. Six sectors of safety culture and 

twenty indicators have been identified. The individual indicators were empirically assigned to individual 

sectors. In addition, the individual value of the safety culture sub-sectors was also assessed.    

As we can see, this article is the gateway to describing the whole process of assessing the organization's 

safety culture. Further outputs of the safety culture assessment conducted will be ranking of the 

organization's safety culture indicators, description of the methods of evaluation of the organization's 

safety culture indicators, way of assessing the organization's safety culture indicators and design of a 

process for assessing an organization's safety culture that considers identified and assessed subsectors 

with their values and identified and evaluated indicators of the organization's safety culture. 

Future research will focus on the quantitative evaluation of the safety culture in the organization. 

Individual indicators of safety culture will be evaluated within the defined sub-sectors. Based on the 

result, we will be able to determine the resulting level of organization.  
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ENGLISH PERFECT IN COGNITION OF SLOVAK ISCED3 LEARNERS OF 
ENGLISH – PRELIMINARY EMPIRICAL EVIDENCE 

Tomáš Hlava1 
 

Abstract: In English language instruction in Slovakia, a strong preference for declarative knowledge at the expense of 

procedural knowledge development has been reported over the last two decades. However, the cognitive aspects of language 

attainment predict no impact of instructional efforts, since mental representations of language to be attained are told to be 

supported by different cognitive systems than associative learning develops. Language variation materializes differences among 

languages based on differences in digitalizing the experience and thus understanding the world. For Slovak learners, the English 

present perfect is one such anomaly in categorization. This paper aims to answer what the specific interactions between past 

simple and present perfect are and how the predicted cognitive aspects of language attainment influence the use of different 

types of knowledge. A proficiency test focusing on declarative knowledge and language use without context and in context 

was distributed to 600 Slovak learners of English at the ISCED3a level. In Past simple conditions, students proved highly 

proficiency in all 3 types of tasks. In present perfect conditions, declarative knowledge strongly dominated over language use 

in context. In Present perfect conditions, substitutions by past simple were significantly more frequent than substitutions of 

present perfect by past simple. Cognitive funneling was recognized as a process inhibiting fast proceduralization of the English 

present perfect compared to fast and reliable proceduralization of the past simple. 

UDC Classification: 373, DOI: 10.12955/cbup.v7.1397 

Keywords: present perfect, tense, aspect, language learning

 

Introduction 

Rather complex are the background (or underground) workings of any particular natural language, 

whether theoretically underpinned by statistical inferences of emergentists, procedural knowledge of 

skill-theorists, mental representation of generativists or the declarative knowledge of the Piagetian 

school of thought. What we perceive with our senses in its material form carries the information to be 

decoded in the form of surface structures, if you will, and all that thanks to one simple fact: the 

computational power and conceptual capacity of the human mind allows for it. Disregarding the clash 

of nativists and socio-cultural theorists, learning a second or foreign language poses an ultimate test. In 

this case it is the human mind that becomes a testee and the while above mentioned capacity plays in 

favour of a language learner, individual differences hand in hand with cross-linguistic variation play 

against it, resulting in ´inter-learner and intra-learner differential success´ (Han, 2014:49). The results 

of these ´tests´ are at best mixed. Beside the cases of learners whose target language grammar was 

considered in a crucial way defective (e.g. Schmid, 1983; Schumann, 1978), instances of almost native-

like language performance have been documented as well (e.g. Ioup et al., 1994). The observed 

differences in the language attainment of individuals (in terms of correct use of the target language 

grammar) were already discussed by Selinker (1972) in his concept of interlanguage which remains in-

game to date by VanPatten’s proposal that ‘the mental representation of [second / foreign] language is 

largely unaffected by instructional efforts directed at the formal properties of a language’ (2014:106). 

The very same position is held by Paradis (1994a, 2004, 2009), who is supporting the so called ‘no-

interface theory’ (associated with Krashen’s learning/acquisition hypothesis) disallowing associatively 

learned declarative knowledge to neither communicate with nor transform into the procedural type of 

knowledge; or Ullman (2001, 2004, 2016) offering neuro-physiological evidence supporting the 

declarative-procedural distinction. The other side of the barricade is occupied by the proponents of 

‘strong-interface theory’ allowing the communication between declarative and procedural systems or 

even transformation of associatively learned data into the form of procedural knowledge (DeKeyser 

2007a, 2007b, 2008, 2011; Johnson 1996). Being spread among Slovak scholars and teachers-to-be for 

almost two decades, the latter position known under the term ‘proceduralisation’ (de sensu Anderson) 

is based on the interpretation of Anderson’s ACT-R theories (1983, 1994, 2012). However, confusion 

might arise when studying proponents of no-interface theories, understanding it only as a ‘speed-up’ in 

the series of mental mechanisms utilizing exclusively the declarative path of data processing (de sensu 

Paradis), while the automatic language processing (exploiting mental representations of language 

mentioned by VanPatten above) remains untouched. Disunion in an elementary theoretical position as 

this one creates enough room for misunderstanding and speculation. An example of one such false 

interpretation could be the following: if there is no impact of explicit formal instruction on language 

representation, then abandon it totally and the mental representations will eventually take care of 
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themselves. Unfortunately (or fortunately?), Ellis (1997) as well as Harley (2012) offered meta-analyses 

based on studies concluding the effectiveness of immersion-programs and claimed participants had a 

very high level of fluency at the expense of grammatical accuracy. In a similar vein, Šipošová shares 

the idea of Spada claiming that ‘the thought that Communicative Language Teaching (CLT) means an 

exclusive focus on meaning is a myth or a misconception’ (Spada 2007 in Šipošová, this edition). 

Grammar instruction should thus not be seen as a meaningless activity contradicting the mechanisms of 

language attainment, but rather the opposite – as an activity supporting language attainment, although 

indirectly – by allowing the creation of associative declarative knowledge covering the gap in procedural 

knowledge until the time it is created and ready to use. This view is also supported by Ullman (2002) 

stating that the process of skill acquisition from the large volumes of relatively quickly learned 

declarative knowledge towards the states in which consciously undemanding, procedural, analogies of 

declarative contents substitute the original structures one by one is natural. Moreover, even Anderson 

and Fincham (1994), the pioneers of ‘proceduralisation’ being understood as a transformation of 

declarative knowledge to procedural, suggest that the procedural pathway is not bound to the previous 

creation of declarative knowledge. Otherwise, logically, first language acquisition would not be 

possible. How is it then, that while the attainment of a native language in an intact human is 

unproblematic, attainment of another language does not necessarily meet with success? Individual 

differences – reasons internal to the learner, or materialized within the learner, if you will, are out of the 

scope of this work, but what the ideas in this work stem from is the manifestation of cross-linguistic 

variation in language learners’ cognition – reasons external to the learner (although it is true that any 

foreign language distinct from the mother-tongue must be necessarily processed internally, where it is 

subject to individual differences projected as intra-learner differential success).  

Cross-linguistic variation is a fact grounded in the findings of language typologists offering endless and 

very detailed descriptions of accessible human languages, but what exactly is the root of linguistic 

variation and why does it pose such a strong constraint on foreign language attainment? The 

extralinguistic world is too complex for living organisms to cope with and language is long considered 

to be the cognitive gadget and platform reducing this burden through the ‘digitalization of incoming 

[otherwise analogue] perceptions’ (Sokol 2007:30). This process is understood as a ‘reduction of 

complexity … a basic learning process … by which human children [but not only children, of course] 

learn to cope with the overwhelming mass of information and experience’ (Sokol, 2007:30). A digital 

system of signs thus allows language users to understand the extralingual phenomena artificially 

categorized into distinct classes, disregarding their concrete or abstract origin. To continue with the 

thoughts of Sokol, there is one more idea directly inviting the issue of time, tense and aspect to the scene. 

Language is, naturally, a means of communication, but ‘long before language can serve as a means of 

communication, it has to serve to organize experience [in time], to build up a viable world in which a 

human being can orient himself or herself [by means of tense and aspect]’ (Sokol, 2007:31). Tense and 

aspect are the (secondary) grammatical categories of verb, which in itself categorizes (as a primary 

grammatical category) for semantic contents representing actions or states and changes they undergo, 

through which a single flow of time with all the happenings can be interpreted. Apparently, different 

language groups digitalize the continuous unfolding of stream of time slightly differently because ‘if 

time is naturally divided into three segments and language makes reference to those segments, it 

generally does not do so in any simple or universal fashion’ (Binnick, 1991:127) Moreover, in 

genetically related language communities, what was once a diachronically shared grammatical sign can 

in one language undergo a change in function or it can lose its presence while the function is either lost 

or it becomes covered by some other sign. All this allows for cross-linguistic variation that in the 

materialized form represents the result of the way members of the language community categorize, and 

therefore understand, the world; for subtle peculiarities in tense / aspect systems of human languages. 

Hence, this study covers the issues of how Slovak learners of English exploit the tense / aspect system 

of the English language, what are the specific interactions between past simple and present perfect and 

how the predicted cognitive aspects of language attainment influence the use of different types of 

knowledge. 

Perfect tense in English and Slovak 

Traditionally, the grammatical category of aspect and tense ‘have been viewed as two complementary 

facets of one set of phenomena’ (Binnick, 1991:ix) but besides the more modern concepts introduced, 
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like ‘status’ or ‘phase’, there is also a third traditional member of the system – mood, a category that 

complementizes the so called TAM (from Tense-Aspect-Mood) system (e.g. Dahl, 1985). For the sake 

of simplicity, this work will be kept in the realm of tense / aspect interaction and even then it will still 

pose certain difficulties while dealing with English perfect, since as Declerck (1994:157) writes, ‘the 

English present perfect is a notorious problem in the literature on tense and aspect. For one thing, the 

linguistic world is divided on the question whether the present perfect is a tense or an aspect, or neither. 

For another, there is no consensus whatsoever as regards the semantics of the construction and the 

number of different usage types’. 

As for the former, a long-lasting period of diverging ideas and uncertainty is persistent2. Since the 

meaning of modern perfect3 lies in expressing ‘continuing present relevance of a past situation … [the] 

difference between the perfect and the other aspects has led many linguists to doubt whether the perfect 

should be considered an aspect at all’ (Comrie, 1976:52). The reason, as Comrie (ibid) argues is ‘that 

the perfect is rather different from these aspects, since it tells us nothing directly about the situation in 

itself’. This problem is best described by what is probably one of the Comrie’s (1976:52) most quoted 

thoughts: ‘it [perfect] is an aspect in a rather different sense [than] the other aspects’. Next, the problem 

of recognizing the English present perfect as either past of non-past tense is important for two reasons. 

First, cases of pedagogical grammar explaining EPP in terms of past tense are not rare. This view most 

probably stems from explaining EPP from the functional perspective and that is expressing the meanings 

occurring in the indefinite past time – therefore the linkage to past tense. An example of such an 

approach was found in the analysis of the perfect in spoken British English by Bowie, Wallis & Aarts 

(2013:328) who defined ‘tensed, past-marked VPs … as tensed VPs marked for past either 

morphologically or with the perfect, or both. By ´marked for past´ we mean formal marking, involving 

forms characteristically used to indicate pastness or anteriority’. However, Elsness (1997:2), as well as 

many other theorists, understands ‘the present perfect as in some way being more closely linked with 

present time than the preterite. This is sometimes related to the structure of the present perfect, the 

present-tense auxiliary…’. Similarly, Hewson & Bubenik (1997:1) write that there is ‘a confusion 

between what is represented (the event taking place in time) and the means of representation (the 

linguistic category)’. Consequently, ignoring the morphological and systemic evidence inevitably leads 

to a certain amount of error and confusion (ibid). Moreover, learners of English are told that (present) 

perfect constructions are not part of the Slovak language system. On the one hand, this is in accordance 

with Oravec at al. (1984) where the mention of perfect cannot be found neither under the topic ‘Slovesný 

vid’ (verbal aspect) nor ‘Slovesný čas’ (verbal tense). On the other hand, Načeva-Marvanová (2010:18) 

recognizes ‘Slavic perfect’ as a well-established have + past (passive) participle construction allowing 

speakers of Czech to produce sentences structurally identical to EPP (Eng.: I have already read that 

book. – Czech: Tu knihu mám již přečtenou.) what should apply in the same way to the Slovak language 

(since both languages are very close relatives and sentences such as Tú knihu mám už prečítanú.; Eng.: 

I have broken my leg. - Mám zlomenú nohu.; Eng.: Have you brushed your teeth already? – Máš už 

vyčistené zuby? are grammatical Slovak sentences). Second, as Hais (2006:182) writes, EPP 

constructions are translated into Slovak language usually as a past (simple) tense what is in accordance 

with Oravec et al. (1984:148) stating that the meaning of perfective verbs with their resulting state 

stretching up to the present (notice its similarity to one of EPP meanings - stative perfect) is structurally 

covered by preterite (Eng. I have bought new shoes. – Slovak Kúpil som si nové topánky.). Exceptional 

are cases of translating positive sentence types with universal perfect meaning, in which case present 

tense is used (Eng. How long have you been waiting? – Slovak. Ako dlho uz čakáš?). Also, it is necessary 

to admit that in the majority of Slovak translations of EPP sentences, preterite cannot be substituted by 

Slavic H-perfect. As for the latter, we stay conservative and follow the four-fold distinction based on 

the ‘McCawley’s tradition’ (1971), namely:  stative, existential, universal and ‘hot news’ perfect. There 

is a rough one-to-one correspondence to Comrie’s (1976) terminology: perfect of result / experiential 

perfect / perfect of persistent situation / perfect of recent past. Some other ‘visualizations’ of the meaning 

                                                           
2 compare the understanding of aspect by Binnick (1991:128) and Comrie (1976:5). Based on how individual 

authors understand objectivity and subjectivity of tense and aspect, they present rather contrasting ideas.  
3 compare current understanding of perfect with its original function expressing the meanings now covered by 

what modern linguistics calls ‘preterite’ 
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of English perfect can be found as well, such as Dirven’s (2007) inferential perfect corresponding to 

experiential perfect and continuative perfect corresponding to the perfect of result.  

Based on the survey of Slovak students’ opinions of their own English language performance (Hlava, 

2018), Figure 1 shows that relative difficulty of ‘present perfect’ is higher than the relative difficulty of 

past simple. The number of students who opine (1) their theoretical understanding (red line at the top) 

and (2) use it in communication (green line at the top) flawlessly differs in case of items ‘present perfect’ 

(PrP) and past simple (Ps) even by visual inspection. Reversal shape was observed in the number of 

students who consider their (1) and (2) as not being flawless. 

Figure 1: Students subjective opinion on their performance in terms of correct use of tenses 

 

Source: Author 

The indication that students have a problem with the use of EPP supports the findings of theoretical 

description of English and Slovak tense / aspect system and cognitive aspects of foreign language 

attainment. To test its relevance empirically, the following hypotheses were constructed. 

1. There is no difference in correct use of pasts simple based on task type.  

2. There is no difference in correct use of present perfect based on task type.  

3. There is no difference in substituting Ps with PrP, and PrP with Ps based on task type.  

4. There is no difference in the use of incorrect variant and invariant tense forms. 

Method 

Participants 

Learners (n=600) of ISCED3a category in their last and penultimate year of study, all were Slovak 

natives learning English as a foreign language. This sample had a non-probability character – a 

purposive and convenient sampling method was applied. Thus, the gathered data came from learners 

whose teachers agreed on their cooperation; schools that approached students are situated in various 

regions of Slovakia. All participants were intact, with normal cognitive development. 

Research tool 

The architecture of the distributed proficiency test (B1, CEFR) was based on 3 tasks aimed at measuring 

3 typologically different types of knowledge, namely (a) declarative knowledge, (b) knowledge of 

language use without context (mechanical manipulation with language), and (c) knowledge of language 

used in context.  

Task (a) consisted of 10 statements – descriptions of the most central use of the past simple (Ps – 3 

statements), past continuous (Pc – 3 statements), present perfect (PrP – 3 statements) and one extra 

statement not fitting any of previously mentioned tenses. Respondents were asked to sort the statements 

based on what tense / aspect they were description of. 

Task (b) consisted of 10 items - sentences in various tense / aspect variations (one sentence with one 

possible solution). Two sentences obligatorily required past tense, two sentences obligatorily required 

present perfect, the other 6 sentences functioned as distractors. Respondents were asked to put the 

offered verb into the correct tense / aspect variation. 

Task (c) consisted of 25 items – sentences in various tense / aspect variations (one sentence with one 

possible solution). Seven sentences obligatorily required past simple, eight sentences obligatorily 
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required present perfect. The other sentences were fillers. This time, the sentences were not randomly 

selected but they offered a meaningful whole creating a contextualised environment for the appropriate 

language use.  

Respondents were asked to put the offered verb into correct tense / aspect variation. 

Results and discussion 

Results 

First, the correctness of answers for Ps by task type was analyzed. A chi2 test of independence was 

calculated comparing the frequencies of correct and incorrect answers in 3 different types of tasks (a, b, 

c). A significant interaction was found. Students were significantly more likely to answer correctly in 

task type (b) than task type (a); in task type (c) than in task type (a). No significant difference was found 

in correctness between task type (b) and (c).  

a/b/c  (X2(2) = 184.924, p < .05) 

a/b  (X2(1) = 71.661, p < .05);  (85.06% / 96.42%) 

a/c  (X2(1) = 153.888, p < .05);  (85.06% / 95.42%) 

b/c  (X2(1) = 1.605, p < .05);  (96.42% / 95.42%) 

We reject the null hypothesis, that the correctness of student’s answers is independent of the task type 

in (a,b; a,c) dyads. 

Second, the correctness of answers for PrP by task type was analyzed. A chi2 test of independence was 

calculated comparing the frequencies of correct and incorrect answers in 3 different types of tasks (a, b, 

c). A significant interaction was found. Students were significantly more likely to answer correctly in 

task type (a) than task type (b); in task type (a) than in task type (c) as well as in task type (b) than in 

task type (c).  

a/b/c  (X2(2) = 688.548, p < .05) 

a/b  (X2(1) = 61.678, p < .05);  (87.94% / 73.17%) 

a/c  (X2(1) = 624.139, p < .05);  (87.94% / 43.28%) 

b/c  (X2(1) = 174.820, p < .05);  (73.17% / 43.28%) 

We reject the null hypothesis, that correctness of student’s answers is independent of the task type. 

Next, the correctness of answers by ‘tense’ was analyzed, considering the variant form of ‘tense’. A chi2 

test of independence was calculated for all 3 types of tasks (a, b, c) comparing the frequency of correct 

answers in past simple tense and present perfect. A significant interaction was found in task types (b), 

(c). In task (c) Students were significantly more likely to substitute obligatory PrP verb form by Ps verb 

form (56.34%) than Ps verb form by PrP verb form (4,57%). In type (a) task, no significant differences 

were observed – student’s substitution of PrP by Ps and vice versa was by chance. 

(a) (X2(1) = 4.490, p < .05) 

(b) (X2(1) = 212.701, p < .05)  

(c) (X2(1) = 1950.775, p < .05) 

We reject the null hypothesis that correctness of student’s answer in task type (b), (c) is independent of 

‘tense’ type. 

Last, the incorrectness of answers by ‘tense’ was analyzed. A chi2 test of independence was calculated 

for task type (c) comparing the frequency of incorrect answers of variant type (Ps and PrP respectively) 

and invariant type (sums of all possible ‘tenses’). A significant interaction was found (X2(1) = 200.812, 

p < .05). Students substituted the obligatory PrP verb form by Ps verb form significantly more often 

(60.98%) than the possible ‘tensed’ verb form other than Ps (39.01%). However, the Ps verb form was 

substituted by PrP significantly less often (27.56%) than by the possible ‘tensed’ verb form other than 

PrP (72.43%). 

Discussion 

In terms of past simple, the way Slovak students subjectively described their EPP use is partially in 

accordance with their performance in test tasks. Slovak students performed more successfully in 

decontextualized (b) and contextualized (c) tasks compared to a declarative knowledge task (a). 

Although it is claimed (Lojová - Kostelníková 2014, Lojová 2015) that language instruction in Slovakia 

is oriented on DEC, this finding is surprisingly contradictory, and it is possible to understand it as a sign 

of shift from DEC oriented instruction towards more PRO oriented instruction. However, in task (a), 
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statement ‘b’ (‘It is used to express human experience’) categorized as describing the use of EPP in its 

experiential meaning was the most frequent incorrect answer. Past time is seen as known / factual reality. 

Hence, beside present perfect used experientially (My mom’s boss has been to Tokyo twice – so he 

wants her to go there too and enjoy the atmosphere; I have broken my leg twice – so I know how it limits 

you) the past simple tense inherently covers both situations that happened ‘before now’ and when one 

was not involved in them in any way (My mom’s boss broke his leg yesterday) as well as situations one 

was involved in (I broke my leg yesterday) and thus experienced them himself. Therefore, the 

formulation of item ‘b’ seems to involve the semantic meaning applicable to Ps, thus resulting in lowered 

success-rate for Past tense category in task (a). Otherwise, performance in task (b) and (c) does not 

indicate cognitive constraints posed on the proceduralization of past simple tense systematically 

preventing respondents from answering correctly. As such, the similarity of both tense systems in terms 

of Ps-Ps interaction provides quick and easy acquisition of the English language counterpart to Slovak 

past tense. Moreover, if statement ‘b’ does not influence the results as stated above, the power of this 

claim is even stronger as far as the use of associatively learned language facts (less successful) could 

not be the source supporting the performance in task (c). Acquisition of English Ps thus did not prove 

unsuccessful. 

In terms of present perfect, the way Slovak students subjectively described their EPP use is in accordance 

with their performance in test tasks. In this case, the suggested substantial distinctness between mental 

representations of language and DEC type of knowledge obtained through language instruction was not 

falsified. Compared to the finding about Ps simple, Slovak learners are unsuccessful in its use in context. 

As described in the theoretical part, English tense/aspect system categorizes for past events impacting 

the present situation differently and the cognitive setting of Slovak learners does not adapt as fast, easily 

and reliably as it does with Ps. In detail, the interaction between EPP and Ps in terms of their substitution 

reflects ‘cognitive funneling’, and not allowing the automatic subconscious splitting of two functions 

(preterite+perfect meanings) generally singularized in one Slovak form (Ps) into two functions 

(preterite/perfect meaning) represented by two distinct forms (Ps / EPP) in English. While students 

understand the EPP function both conceptually (because it is incorporated in the semantics of Slovak 

perfect) and formally (correctness in task (a)), the results do not falsify the cognitive bias towards the 

form expressing resultant/perfect meaning in their native language (Ps). Taken from the other end, 

students do not ‘funnel’ towards the EPP forms in Ps contexts, as the preterite and perfect meanings are 

merged into one structure (Ps). Although the Slavic perfect form is existent, its’ presence in Slovak 

language seems to be marginalized, marked and thus cognitively interpreted as irrelevant remaining 

unreferred to. Evidence comes from the observation that Slovak students understand the differences in 

use of EPP and Ps but as they have no access, these language facts (DEC) do not intervene. The process 

of automatized ‘cognitive funneling’ is consequently resolving the form/function problem based on an 

already interiorized understanding of the world through a digitalized set of categories imposed by one’s 

native language.  

Conclusion 

The theoretically posed suggestion that associatively learned language facts do not impact the mental 

representations of foreign/second language were not falsified. Both sets of declarative and procedural 

knowledge proved reliable in conditions allowing for the analogy based on digitalized understanding of 

the world through language categories of native language. Procedural knowledge behaved unreliably in 

conditions when cognitive funneling based on understanding the world through the categories of native 

language was preventing acquisition to be as fast as in the case of categories through which both 

languages interpret the world identically/similarly. In such condition, a set of declarative knowledge 

was found reliable. As for the practical significance, cognitive funneling in terms of English present 

perfect and Past simple interaction raises further issues about the syntactic-semantic role of English and 

Slovak verbs ‘have’/’mať‘ and their impact on the processing of the English language by Slovak 

learners.  
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GENDER DIFFERENCES IN SELF-CONCEPT OF GIFTED PUPILS 

Dominika Hosova1, Jana Duchovicova2 

 

Abstract: The self-concept is the utmost frequently studied area of gifted pupils. The emotional and social issues of highly 

gifted pupils often stem from inadequate self-concept. The structure of self-concept is being formed by traditional variables 

such as age, gender and culture. The centers of our focus are gifted pupils and differences in self-concept between gifted boys 

and gifted girls. The self-concept model created by Marsh and Shavelson in 1985 has a hierarchic structure. The highest level 

of the self-concept is known as the general self-concept. It is divided into academic self-concept and non-academic self-

concept. The Self-description Questionnaire - short form (SDQ-II-S) was the research tool used to measure pupil‘s self-concept. 

The grades in math and their mother tongue language (Slovak) as well as their GPA (Grade Point Average) were examined and 

compared. The research sample consisted of 56 gifted pupils at secondary school. In order to better understand the academic 

self-concept, we also examined the preferences of inner motivation for learning. The biggest motivator that prevailed in the 

group of boys was positive social motivation, but in the group of girls it was the feeling of good work done. The most significant 

difference we have remarked was in the area of verbal academic self-concept. The girls had an average score of 23.44 while 

the boys only 13.94. The development of self-concept and the possibilities of its improvement are important, because self-

concept affects school performance and the overall behavior of pupils. 

UDC Classification: 37.04, DOI: 10.12955/cbup.v7.1398 

Keywords: self-concept, gifted pupils, gender, SDQ-II-S. 

 

Introduction 

One of the main factors influencing pupil self-concept is success in school. The success in school 

contributes to the formation of self-image and predetermines the further direction of the pupil. Because 

of the regulatory function, integration function and defense function it is more than desirable to 

investigate self-concept. As reported in a number of reviews (Ziegler & Raul, 2000; Heller & Schofield, 

2002; Coleman, 2006) the most frequent topics in the research of gifted students are their personality 

characteristics and the issues of their education. The interest of scientists (James, 1890; Mead, 1925; 

Freud, 1949; Maslow, 1954; Shavelson et al., 1976; Turner & Brown, 1978; Higgins, 1987; Rogers, 

1995; Cooley, 1998; Descartes, 2004) who engaged with issues pertaining to self-concept, has a long 

history and is one of the oldest areas of research within social science. One direction that has contributed 

significantly to the research is socio-cognitive psychology.  

Self-concept 

Self-concept is in the broadest sense the perception of one-self. The question of personal identity in the 

first half of the 21st century in the area of philosophy is investigated as a problem of being one-self.  In 

French it is known as “Soi”, in German as “Selbst”. The literal expression of “Soi” according to Sivák 

(2010) also includes a self-knowledge and self-awareness aspect.  

Macek (1997) presents the view of contemporary cognitive social psychology on the issue of the self-

concept. To summarize the self-reflection content aspects, he uses the term of self-system.  He perceives 

self-concept in a narrower sense, as a cognitive content and structure of conscious reflection. Among 

other self-system components that represent the emotional area, Macek advises self-esteem and 

representation of the behavioral aspect, such as self-presentation. Every person has a certain idea about 

themselves. It is an idea of one's own abilities and skills, knowledge, qualities and of course the level of 

one's intelligence, even though this idea is not always legitimate. 

The conception of self-concept has different divisions. In this paper, we focus on the academic and non-

academic self-concept based on the hierarchic structure presented by Shavelson et al. (1976). General 

self-concept is divided into academic and non-academic self-concept. The academic self-concept is 

divided by general subjects at school and non-academic self-concept into physical, emotional, and social 

components that are further subdivided into more specific components. This diagram has provided a 

model for creating multidimensional tools for measuring self-concept at different ages. Marsh and 
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Shavelson revised the model further in 1985; academic and non-academic self-concept were replaced 

by three factors: non-academic, academic / verbal, and academic / mathematical. 

From a developmental point of view, the content of self-concept is characterized by a gradual increase 

in information about your-self on the basis of feedback information from the environment or on the basis 

of one’s own judgment and self-observation. In studies by Klein & Cantor (1976), Janos, Fung & 

Robison (1985), Betts (1986), and Freeman (2006) there are conclusions that intellectually gifted pupils 

experience problems with inadequate self-image, with feelings of being different and social isolation. 

Mudrák (2015) points out that the development of gifted pupils, whether their potential is applied or not, 

is determined not only by the successful development of their abilities, but also by the successful 

development of their motivation. 

Research studies of scholars by Junge & Dretzke (1995), Pajares (1996), Schunk & Parajes (2005), and 

Bandura (2006) show that the crucial decisions that young people make about their educational and 

professional direction are determined by motivational beliefs rather than by their objective skills. 

Bandura (2006) considers the motivational aspect of gift development to be crucial during adolescence. 

During adolescence, gifted pupils become actors in their own education, so they need to acquire self-

regulation skills, such as planning, estimating the impacts of their own activities or perceived self-

efficacy. 

In the educational process there are often stereotypes that one group is less gifted in certain area. 

Spencer, Steele & Quinn (1999) found that the results of men and women in mathematics can be 

significantly influenced by the notion that women are less gifted in mathematics than men. The female 

participants achieved in this experiment significantly worse results in challenging tasks in situations 

where they were subjected to stereotyped expectations before starting the test. On the contrary, in 

situations where participants did not receive stereotype information, the results of men and women were 

equal. 

The age of adolescence is a very sensitive period for self-concept. Physical changes, a new qualitative 

reasoning and hormonal mood swings lead to fundamental personal changes. The development of both 

overall and gender identity is a more conscious matter. Both boys and girls are aware of the social 

expectations that target members of both gender groups. Janošová (2008) writes that girls are subjected 

too much stronger social pressure based on the expectations of the role of an adult woman. Girls often 

have to deal with the demand of increased care for their looks. This is closely linked to the need of 

gaining the interest of the male gender. 

It was precisely because of the stereotypical expectations and studies of gifted pupils and their problems 

that we focused our research on the problem of self-concept and the differences between boys and girls. 

Participants and Methods 

This research can be called a pilot study of the thesis "Self-concept and learning performance of gifted 

pupils". We wanted to verify that all the questions were clear, whether the answers could be evaluated 

and whether we had enough information about the respondents. We were also wondering if there would 

be any differences in a smaller sample. 

The survey sample was composed of N= 56 gifted pupils at secondary school (with the average age of 

14.04). Of those, 31 were boys and 25 were girls. Two questionnaires were used: a Self-description 

Questionnaire (SDQ-II-S) and a questionnaire of internal motivation for learning. 

The Self-description Questionnaire (SDQ-II-S) was the research tool used to measure the pupil‘s self-

concept (Ellis, Marsh & Richards, 2002). Pupils completed the questionnaire by self-rating items on a 

6-point, Likert-type scale. This scale ranges from 1 (I do not agree) to 6 (I agree). The questionnaire is 

composed of 11 factors: General self-concept, General school self-concept, Math academic self-concept, 

Verbal academic self-concept, Physical ability, Physical appearance, Opposite-sex relations, Same-sex 

relations, Parent relations, Honesty/Trustworthiness, Emotional stability. The grades in math and mother 

tongue language (Slovak language) as well as GPA we examined and compared. 

The internal motivation preference questionnaire (Navrátil & Mattioli, 2011) is designed so that in 15 

lines there are two statements against each other and with one of them the respondent should identify. 

The questionnaire consists of 6 motivation preferences: Positive social motivation, Cognitive 

motivation, Moral motivation, Fear of aftermath, Desire for excellence and Good feeling of work done. 
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Results  

The participants were 56 gifted pupils at secondary school. The SDQ-II-S had 45 items. As far as 

academic self-concept is concerned, the biggest difference can be seen in verbal academic self-concept, 

which has up to a 10 point difference. Because factors do not have the same number of questions and 

therefore we have also written the minimum and maximum points that the respondent could obtain. 

As we can see in Table 1, girls have better results in both math and Slovak languages. In the subject of 

math, girls have better results than boys, however their score of self-concept in math is lower than boys. 

It may be because of the stereotypes mentioned that girls are not good at math. Despite better results in 

both GPA and grade averages, girls have a total self-concept lower than boys. We can say that they are 

more self-critical than boys. 

Table 1: Academic self-concept of gifted pupils 
 Average 

of age 

N Average 

the 

grades in 

math 

Math 

academic 

SC 
 

Average the 

grades in 

Slovak 

language 

Verbal 

academic 

SC 

General 

school SC 

 

General 

SC 

 

GPA 

Points    Min 3 

Max 18 

 Min 5 

Max 30 

Min 3 

Max 18 

Min 6 

Max 35 

 

Boys 14.16 31 1.26 13.94 1.55 13.94 14.13 26.36 1.47 

Girls 13.88 25 1.16 12.36 1.16 23.44 14.75 25.16 1.20 

Sum 14.06 56 1.21 13.23 1.36 20.93 14.34 25.82 1.32 
*Note: N = number of participants, SC= self-concept, GPA= Grade Point Average, Min= minimum, Max=Maximum.  

Source: Authors  

 

Table 2: Non-academic self-concept of gifted pupils 
 N Physical 

ability 

 

Physical 

appearance 

Opposite-

sex relations  

 

Same-

sex 

relations 

Parent 

relations  

 

Honesty 

 

Emotional 

stability 

General 

SC 

Points  Min 4 

Max 24 

Min 3 

Max 18 

Min 3 

Max 18 

Min 4 

Max 24 

Min 4 

Max 24 

Min 5 

Max 30 

Min 5 

Max 30 

Min 6 

Max 35 

Boys 31 18.58 11.74 12.84 20.29 19.65 16.77 15.16 26.36 

Girls  25 16.86 10.40 12.52 19.56 20.12 14.88 20.56 25.16 

Sum 56 17.79 11.14 12.70 19.96 19.86 15.93 17.57 25.82 
*Note: N = number of participants, SC= self-concept, Min= minimum, Max=Maximum.  

Source: Authors  

 

Figure 1: Results of answers from Questionnaire 

of preference of inner motivation to learn - boys 

Figure 2: Results of answers from Questionnaire 

of preference of inner motivation to learn - girls 

  

Source: Authors Source: Authors 

The results of non-academic self-concept can be seen in Table 2. The biggest difference can be seen in 

the area of Emotional stability. The higher score in emotional stability means a higher probability of 

issues within the emotional area. That is a certain stereotype that girls are much more emotional than 
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boys. For other items, the score is not very different. As far as social relations are concerned, both groups 

are more familiar with the same sex. 

The internal motivation preference questionnaire is composed of 6 motivation preferences: 1. Positive 

social motivation, 2. Cognitive motivation, 3. Moral motivation, 4. Fear of consequences, 5. Desire for 

excellence and 6. Good feeling of the work done. The results can be seen in Figure 1 and Figure 2. 

In the group of boys, the most common answer was answer number 1- Positive social motivation, where 

the questionnaire statement was: I want the teacher to have a good relationship with me. 

In the group of girls, the most common answer was answer number 6 - Feeling good about the work 

done, where the questionnaire was: I feel good when I learn something well. 

In the characteristics of gifted pupils, we know that they are very interested in new knowledge, 

everything they care about, they need to know everything and understand everything therefore our 

assumption was that their preference would be cognitive motivation, but this assumption was disproved. 

However, we cannot refine the results for all gifted pupils. 

Conclusion 

As stated in various studies (Foglová, 2017; Konečná, 2010; Mudrák, 2015) crucial factors for the 

formation of self-concept within the school environment are the personality of the teacher, class and 

school environments, school grades, teaching materials and others. In school age, the self-image is quite 

unstable and can change quite a lot. School self-concept is precisely fixed on school performance, where 

pupils evaluate and compare their performance. Therefore, it is needed that schools develop support 

programs and activities aimed at preventing problems in social relations, developing social skills and 

supporting the positive growth of pupil‘s concept. The results show that girls’ total self-concept is lower 

than the total self-concept of boys. And because of that, it is needed to help them to booster their own 

self-concept.    
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THE SHAKESPEARES OF JOZEF CILLER, STAGE DESIGNER 

Dagmar Inštitorisová1
 

 

Abstract: The study The Shakespeares of Jozef Ciller tackles the Renaissance manner of the expression in the topic defined 

by its title using historical and comparative analyses. The author of the study analysed the way the scenographer projected 

general attributes of the European Renaissance (visual art, architecture) into specific theatre productions based on the remaining 

archive material (stage designs, production photographs, video recordings, production reviews and similar) and personal 

communication with Jozef Ciller. The analyses also contain the identification of the transfer of the architecture and the 

scenography of the Elizabethan theatre Renaissance. Another line thanks to which the scenography for Shakespeare has been 

traced is the analyses of the Renaissance elements according to the location of the scenography – whether it was aiming for 

interior or exterior space. The scenography of Jozef Ciller elaborates on characteristics of renaissance exterior and interior 

architecture or creates, by its means, a new theatrical reality.  Even the original dramatic reality often works with motives of 

plays in the renaissance Elizabethan style: the space of the stage and the auditorium is united through an active display for the 

actors and their presentation. Such approach is typical for Ciller’s scenography in general, not just for Shakespeare’s plays. 

The result of the study is the that Ciller uses Renaissance (theatrical and nontheatrical) elements as motives while retaining the 

awareness of the Renaissance spirit and greatness of human beings. 
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Introduction 

The scenography of Shakespeare’s plays created by Jozef Ciller may be united in one thing, and that is 

that they are never just simple, straightforward or flat modernising reconstructions of Elizabethan 

scenography of Shakespeare’s life and its interpretation, but neither are they their citations or allusions. 

His scenography elaborates on the characteristics of renaissance exterior and interior architecture or 

creates, by its means, a new theatrical reality.  Even the original dramatic reality often works with 

motives of plays in the renaissance Elizabethan style: the space of the stage and the auditorium is united 

through an active display for the actors and their presentation. Such approach is typical for Ciller’s 

scenography in general not just for Shakespeare’s plays.  

The core and the most dynamic visual element of the stage is an actor who can structure the space, 

change it if necessary or open up its fourth dimension by providing new meanings for the specific area. 

Scenography has to have its flow and its story, it is born within the process of creation of the production, 

and it has a particular logic and poetics. Scenography is an integrating dialogue connecting the motor 

and aesthetic elements with a physical and spiritual side of the theatre piece. It provides a wide range of 

possibilities that facilitate a meaningful impact on the audience and emphasises the purpose of the 

theatre production. Scenography should provoke the director, inspire the actor and surprise the audience. 

(Ciller, 2014). 

Ciller’s scenography for Shakespeare created in the Renaissance context are full of thick masonry walls 

or building façades, table stone pieces, greenery, long draperies, sand, portals, plasterwork sgraffito, 

frescoes and so on, but he rarely uses mock-ups (one example is The Taming of the Shrew in Zlín in 

1972). Actors work with the stage elements in a dynamic way and change the original functions and 

meanings of the components as well as their visual perception. Of course, the shift in the sense of the 

theatrical adaptations of Renaissance elements is not derived solely from the action of actors, but from 

the conception and work of all the creators of the production who interact with the scenography of Jozef 

Ciller.  

On Shakespeare Scenography in Facts 

Jozef Ciller has created scenography for Shakespeare twenty-six times, out of which, twice for 

Midsummer Night’s Dream, Cymbeline, Othello; three times for Richard III, Romeo and Juliet; and 

four times for The Taming of the Shrew, Hamlet, and The Merry Wives of Windsor. He also created 

designs for the latest opera of Juraj Beneš The Players (Slovak National Theatre Bratislava, 2004; 

direction: Martin Huba), which was based on the motives from Hamlet. He also created the stage designs 

for the opera by Charles Gounod Romeo and Julie (National Moravian-Silesian Theatre in Ostrava, 

2001; direction: Peter Gábor) and the opera by Giuseppe Verdi Macbeth (Slovak National Theatre 

                                                           
1 Department of Mass Media Communication and Advertising, Faculty of Arts, Constantine the Philosopher 

University in Nitra, dinstitorisova@ukf.sk 
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Bratislava, 2004, direction: Marián Chudovský). All of his scenography, except for two, were created 

either in Slovakia or the Czech Republic. Only Hamlet (in two versions) and Cymbeline were created 

abroad in Zagreb, Croatia. Four of them were designed for exterior theatre spaces. Another three 

Shakespeare productions were created by the students at the Academy of Performing Arts in Bratislava 

under Ciller’s supervision. 

The semantics of the Renaissance elements 

The tragedy Romeo and Juliet was the first of Shakespeare’s play that Jozef Ciller had created 

scenography for in 1970 for the Theatre of the Slovak National Uprising in Martin (direction: Stanislav 

Párnický). It was symbolic in several ways. Not only because it is the most often played Shakespeare, 

or because it has precedence within Ciller’s Shakespeare productions. It was mainly because he had 

already then fully expressed his ability to grasp Shakespeare’s texts in a dynamic visual and open 

manner. He was able to think of theatre shortcuts, indications and create space with a high variability 

regarding significance.2 Such approach allowed Ciller to link the usual period specifics in a 

nonconflicting way, which is required when producing Shakespeare, with a shift in theme towards 

nowadays and the actualisation of its message. The scenography for Romeo and Juliet was mobile, 

nonlyrical and used a scaffolding construction upon an extensive masonry wall in the rear part of the 

stage. The core elements were cold grey ‘stones’ in cubic and cuboid shapes of various sizes. Some of 

them imitated parts of walls of Renaissance Verona and were movable around the whole stage. Theatre 

critic and theatre historian Vladimír Štefko highly regarded the effect of constraint space created by the 

movable masonry pieces. Štefko interpreted the meaning of the masonry pieces as: ‘…witnesses but 

also borders, fortifications with obstacles to people’s understanding.’ (Štefko, 1970). Another critic, 

writer, dramatist and, translator Juraj Váh, had not written positively on the scenography of the 

production, he criticised the excessive focus on sexuality. His words describing scenography can be also 

regarded as a general description of Ciller’s approach to Shakespeare’s texts: Ciller had created 

according to him ‘not a Renaissance, but a timely abandoned, dry and cruel Verona.’ (Váh, 1972). 

Exterior productions have a specific position in the context of Ciller’s Shakespeare scenography designs. 

The stage designer appreciates them not only because of the particular spaces and the possibilities of 

their utilisation but also regarding the occasions they were created for. The first – Hamlet – was created 

in 1994 (The Croatian National Theatre in Zagreb, Croatia) and this was realised in an indoor theatre, 

directed by Joško Juvančić, but for the Summer Shakespeare Festival in Dubrovnik, it was adjusted for 

the fortress Lovrijenac.3 Croatia was at that time in a war with Serbia, and a production of Hamlet in an 

army fortress felt particularly oppressive. Thick walls, a historic canon, that was used for shooting, 

hanging above the main stage, a huge stone block on the floor, and at the time very familiar – to everyone 

– sacks with sand used as protection against the shooting – all of this made this Hamlet a timeless 

production and one with a cautionary current message. Moreover, the audience was not afraid to sit 

close to the stage. As Ciller said, they were not scared of proximity, which might have been due to the 

war experience. They did not mind sitting close to each other on narrow walls above the central part of 

the stage despite the fact that they could fall.4 The atmosphere of the production was very intense, and 

it was almost like a live broadcast.  

The productions of Hamlet were Ciller’s second collaboration with director Juvančić. Their first joint 

production was Cymbeline, in 1986 (The Croatian National Theatre in Zagreb, Croatia). The critical 

feature of the stage was a pile of sand, actually 10 tons of sand, formed into a giant hill that created an 

irrational and surreal frame for the story (BURIAN, 1992). Specific environs were created using the 

emergence of realistic set props such as a ceremony table with chairs, a house made of canvas, a column, 

real grass and the like. There were also imaginative set props like a ‘flying’ ship or facial masks dug out 

of the sand. 

The scenography for the following three productions – King Lear (2002), Romeo and Juliet (2004) 

and Richard III (2012) were created for the Czech Summer Shakespeare festival in Prague where they 

                                                           
2 Podmaková (1977) and Kunovská (1997) among other critics and theatre historians characterise Ciller’s 

scenography for Shakespeare in this sense. 
3 Actors from all over Croatia were involved in that production. 
4 From an interview with the stage designer by the author of the study. J. Ciller’s studio, 1. 11. 2015, The Slovak 

Champer Theatre Martin. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

449 

were staged within the premises of the Old Castle and its courtyard. The director of all of them was 

Martin Huba. Jozef Ciller believes the environment of the Prague Castle to be ‘…the perfect background 

for theatre productions and especially for Shakespeare’s tragedies which amazingly interconnects 

history, theatre and the present. Its monumentality and texture are immensely suggestive…’5 Ciller’s 

goal with all of these productions was to make the audience feel that ‘…the stage designer was 

present.’6  For example, in the production of King Lear at the Prague Castle courtyard (specifically the 

part called ‘Nádvoří Starého Purkrabí’) he used the opening in the main wall which lead into the Golden 

Street. He had an enormous drape (drop-scene) dragged in after the first entrance of Lear and Goneril,7 

in fact, Lear entered the scene from the back of the auditorium.  The dominant element of the stage was 

a grand masonry table consisting of several stone blocks. The table was also used for Romeo and Juliet.8 

Further aspects of the sets comprised: sand, water and the multiform and structured façade of the 

courtyard. 

In Romeo and Juliet the architectural space of the courtyard became a theatre space by its metaphorical 

transition to the present, and also the storyline was adapted to the stage. The story began at the summer 

coffee shop where an explosion occurred – one of the signs of the enemy family clans. The renaissance 

and romantic dimension of the space were achieved thanks to the greenery that was climbing up the 

walls of the courtyard, and it also facilitated the intimate space for Juliet – a chamber like a sanctuary 

that also hosted the balcony scene. The laurels in the lower section of the space created a Renaissance 

garden for the nobility.  

In Richard III – except for the ‘table’ resembling a considerable throne – the main façade of the courtyard 

had a metallic hanging net (often used for climbing) which dominated the stage. The net, together with 

red drapery, was to evoke the context of the Renaissance combat atmosphere as if menhir sculptures, 

made of parts of broken Jewish table stones, were to resemble a cemetery. The iron net remained a 

central stage element for another production of Richard III that Ciller created for the Jokai Theatre in 

Komárno also directed by Huba. He also used pieces of red fabric, but the main stage elements were 

lustrous metallic barrels. 

The width of the scenography work of Jozef Ciller, along with its contextual depth is, of course, visible 

also within his indoor realisations. Even there Ciller’s style is often stigmatised by his effort to create 

an open creative and playful space for actors, but at the same time, the stage juxtaposed the historical 

and ethical context of the productions and the message or the impact on the present. 

For example, in one of his more recent productions, The Two Gentlemen of Verona – for the Municipal 

Theatre Žilina in 2009, directed by Peter Gábor, the play was interpreted as a game. The stage was 

created with regards to the current understanding of the word sgraffiti. It consisted of a number of light, 

soft rubber panels painted with graffiti. The panels could be bent, jumped on, used as a bed; they created 

a ring-like space. Ciller did not omit his typical set props – chairs – and also the stage was ‘decorated’ 

with plastic bottles. The stage design for The Midsummer Night’s Dream produced in 1994 was pushed 

even further in the visual actualisation. The story was interpreted through a ‘drug fantasy’ and the power 

of financial success based on it. To emphasise it, Ciller used luxurious SUVs such as Suzuki and 

Mercedes-Benz (the golden Athenian youth used them to drive around). In contrast, the artisans were 

riding bikes to demonstrate their poverty. The wood was depicted as a white drapery, and Hypolite's bed 

was purple and exaggerated in size. The symbolism of the story was expressed through a round mirror 

hanging above the stage that as a higher moral principle reflected the immoral actions of the characters. 

Ciller explained the modernising principle: ‘The only thing we had to do was to change the alchemy and 

the herbs for hard and soft drugs and the rest of it worked surprisingly precisely and clearly. That is why 

                                                           
5 From an interview with the stage designer by the author of the study. J. Ciller’s studio, 1. 11. 2015, The Slovak 

Champer Theatre Martin. 
6 From an interview with the stage designer by the author of the study. J. Ciller’s studio, 1. 11. 2015, The Slovak 

Champer Theatre Martin. 
7 The production of King Lear has an interesting history. It was successfully staged also at the Spiš Castle in 

Slovakia in 2003 with slight modification and it was also presented at the Summer Shakespeare Festival. A 

completely new auditorium and stage were built for this production.  
8 Due to theft it had to be replaced by a new one. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

450 

we preferred such a solution – a group of people with two cars gets into a strange space where the 

conventions are destroyed, and everybody behaves differently.’ (Ciller and Dvořáková, 1994).9 

On the other hand, most of Ciller’s productions are rather conservative – compared to the previously 

mentioned ones.  For example, The Twelfth Night of What You Will, that was directed by Ľubomír 

Vajdička at the Slovak Chamber Theatre in Martin in 1978. The stage was, in fact, a wooden foldable 

construction with a layer of concrete painted as if it was a fresco. It depicted the middle part of the 

painting called April from the cycle of allegoric paintings of months by a Renaissance painter Francesco 

del Cossa. The decoration was, in the beginning, covered by a cloth and without holes. The characters 

made their way through it when entering the stage: ‘They sawed openings in the fresco using real saws.’ 

(Štefko, 1978).  

The stage design for Othello in 1998 could also be regarded as conservative, but only at first sight. The 

production was for the National Theatre in Prague, and Ivan Rajmont directed it. The beginning of the 

production was placed in a mock-up façade of a coffee shop at San Mark’s square. The square was 

created as a continuation of the interior of the theatre. Above, there was a golden drop-scene that 

emphasised the feeling of heaviness and oppression by a dangerous splendour. After the curtain and the 

mock-up façade were drawn up, the revolving platform was uncovered, and there were more symbolic 

set props such as a lighthouse, bed, bunker and so on. The base of this concept was an effort to create a 

stage environment providing for a constant fight over the island. In regard to this, Othello’s inner world 

was built on a constant impact of the army drill and system with which he was familiar. Even this type 

of scenography is dominated by an effort to create dynamic change, openness for great stage happenings 

and work with suggestions of hidden meanings or messages that gradually uncover the meanings. 

So far Ciller’s last Shakespeare scenography in Bohemia, Othello (National Theatre Brno, 2014, directed 

by Rastislav Ballek) was also at first sight typical for Ciller and quite traditional. The stage was 

completely open, and even the technical elements were uncovered (side curtains, portals, ladders, with 

yellow cautionary coating and so on). Side balconies near the portals were also involved in the action. 

Geographic or other spatial locations were created only with minimal stage props along with the 

costumes created by Katarína Holková10. For example, Desdemona’s and Othello’s bed situated in the 

rear parts of the stage was limited mostly by light and microphones on stands. The army context was 

signaled by the army canvas or the army transportation boxes. Vladimír Čech, a theatre critic stated: 

‘The production unfolds on a bare black stage that provides a deep rift in the deepest entrails. This 

universal simplicity is emphasised by oversailing footlights that created a timeless stage.’ (ČÁP 2016). 

Uncovering the back and side areas of the stage was first of all supposed to refer to the atmosphere of 

the theatre productions from the times of Shakespeare namely by allusive work with the ground plan of 

this theatre. Ciller maintained the Renaissance expression by ‘opening‘ the Elizabethan outside stage 

area using balconies as another element included in the plot (Matějka, 2014). 

Another type of ‘playful’ use of the elements with Renaissance meanings is present in the production 

Romeo and Juliet (Jokai Theatre Komárno, 2017, direction: Martin Huba). The story is visually placed 

into a Renaissance Ferrara in Italy using a part of a fresco called Allegory of April – Triumph of Venus, 

specifically the detail called The Garden of Love, by an Italian Renaissance painter Francesco del Cossa. 

The parts of the details were in the form of a reproduction:11 

The reproduction of the fresco was applied on both sides of the textile-made portals, and the upper part 

of the fresco was applied to the prospect. A contrapuntal portal enclosed the side curtains with a 

depiction of sky and stars. All the spaces used table constellations and stage building elements in a 

darker olive green colour that represented the area for a feast, an entrance into the interior rooms of both 

the enemy families, Julia’s bed, the tomb and so on. The lighting varied and made the side curtains 

greyish or even black, but the basic olive green colour was derived from the colouring of the fresco. The 

                                                           
9 Ciller did not use specific Renaissance elements in the productins of Midsummer Night’s Dream (1985) and 

Coriolanus (1997) directed by Roman Polák at the Slovak Chamber Theatre in Martin. He only divided the space 

vertically. He applied similar approach to the productions of Troilus and Cressida (1986) directed by Zdeněk Kaloč 

at the National Theatre in Brno and Henry IV (2002) directed by Peter Gábor at the Moravian Theatre in Olomouc. 
10 It was a combination of contemporary, army, historical (allusions on carnivals in Venice, Africa, England and 

similar) costumes. 
11 The fresco is part of the cycle of twelve months painted on the walls of Palazzo Schifanoia in Ferrara in Italy. 

Cossa painted only three of them. 
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lights emphasised the gloominess or tragedy of the scenes or on the other hand their merry or loving 

dimension (Inštitorisová, 2017b). 

The introduction and the end of the production were devoted to a skittle pins play and the feast on a long 

table with a white cloth. In the beginning, there were glasses, bottles and bowls with fruits that the 

characters ate. In the end, the table cloth was spread over the table adversely and in its symbolic 

dimension referred to the last supper of Jesus and his disciples, e.g. the sacrification of the innocent. 

In the production of Antony and Cleopatra (The National Theatre in Brno 1999, direction Ivan Rajmont) 

Ciller used other principles of the Elizabethan Theatre space: 

‘He gains similar possibilities to the vertically divided stage of the Elizabethan theatre. He opened a 

smaller scene in the background parts of the stage that was elevated to various heights according to the 

requisites of the storyline. They even outgrow the Polyekran vision although it might have inspired 

Ciller’s approach.’ (Pražan, 1999). 

From the creative handling, for example, with the portal as a principle, we could mention the production 

of The Taming of the Shrew in Zlín (Theatre of the Working People Gottwaldov12 1972, direction: 

Svatopluk Skopal). Ciller placed the decorations between the two side portals and restricted the stage 

but at the same time he drew it closer to the audience – precisely according to the purpose and functions 

of the Elizabethan Theatre space. Among the scenographies for Shakespeare, there are also some in 

which Ciller worked only with pieces of furniture from the Renaissance period. For example, in the 

scenography for Cymbeline in 1995 directed by Rajmonta for The National Theatre in Prague, in which 

the direct carrier of the Renaissance expression became a chair, a bed and so on.13 

Ciller created scenic designs for The Merry Wives of Windsor two times - once at the National Theatre 

in Brno (2001) and once at the Slovak National Theatre in Bratislava (2017). They were both directed 

by Peter Mikulík. Both productions expressed the Shakespearean Renaissance atmosphere mainly 

through historicizing costumes (Zbořilová 2001, Bartošová 2002)14 and Ciller brought the period 

morphology with a panorama of the Windsor city. In Brno, it was in drawing and in Bratislava it was in 

the form of maquettes. In Brno, the critics commented: A simple stage made of a pale wood has a system 

of small theatre curtains running along the whole width. Above the small curtains, there was a panorama 

drawing of the city. The stage was empty except for some benches that could be rearranged...’ (Mareček, 

2002). In the Bratislava production Ciller reduced the number of wooden benches to two benches. Other 

stage properties such as the basket, wooden bath remained. Such a solution helped the director to focus 

on the work with the actors and their interpretation of the play. The system of the small curtains allowed 

fast changes of the acts. The stage area behind the curtains was used only rarely, but the characters 

entered from behind the curtains as if from the exterior, from the city of Windsor. The space behind was 

used at the end when the other characters haunted Falstaff. 

Ciller also used a similar space alignment as a theme in another production of The Merry Wives of 

Windsor at the Slovak Chamber Theatre in Martin directed by Matúš Oľha (2003). He chose a detail 

from the panorama of the city, enlarged the fasade of one of the houses and made it the core principle 

of the space arrangement. There were three entrances to the area of the stage through the doors of 

wardrobes. Tablecloths or curtains defined them, and they represented both the exteriors or interiors of 

houses. Laundry lines enforced the homy feeling of the space. Ciller used only a small detail from the 

Windsor period architecture in the production of The Merry Wives of Windsor directed by Emil Horváth 

ml. in 1998 for the Slovak National Theatre. He left the whole stage empty except for an enormous 

structure of a Windsor house with a similar layout to the Elizabethan Shakespeare stage. The structure 

revolved, and parts of the house belonged to the family of Fords and the other part to the Page family. 

As a way to further define the spaces, they were lit whether it was an indoor or outdoor activities and 

sometimes there were also projections of clouds, Moon etc. on the horizon or Renaissance pieces of 

furniture such as a table, armchair, wardrobe and similar. The first scenography for  The Merry Wives 

                                                           
12 The present name of the city is Zlín. 
13 In regards to another extensive topic of Ciller’s work – his use of symbols and signs – we could talk about 

various types of spheres (also, for example, a light circle) and it’s meanings. In the scenography for Cymbeline 

in 1995 directed by Rajmonta for The National Theatre in Prague the sphere was used for fortune telling, 

reflecting, reminding of the fate, bounding and so forth….   
14 The paraphrased reviews concern the production in Brno. 
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Ciller created was in 1996 at the Andrej Bagar Theatre in Nitra together with Peter Bzúch as the director. 

The central concept was an interior of a Renaissance type provincial pub that also became the house of 

both of the families (Borčin, 1996).  

Conclusion 

Jozef Ciller, in his interpretations of the plays of W. Shakespeare, is not only interested in transferring 

symbols of Elizabethan theatre straightforward or allusively into specific solutions. The spirit of the 

Renaissance period is present in all of those scenographies and in that sense they are different, and they 

are not only visually appealing, they speak about a Renaissance man as a humanistic ideal. Ciller uses 

Renaissance (theatre and non-theatre) elements as motives, but he maintains an awareness about the 

Renaissance spirit and the greatness of human beings. 

Jozef Ciller reminds us of the human incorrigibility that has been present throughout history to the 

present day and emphasises openness to the actors and characters that they represent.  Ciller does not 

condemn human beings in his theatre. He doesn’t curse them but helps them show the depth of the 

apocalypse and evil in such a way that the human beings should not only forgive themselves but should 

also understand which side to pick.  

The understanding is of course mainly addressed to the audience. The directors as such have influenced 

Ciller’s scenography for Shakespeare, Peter Scherhaufer, Evald Schorm, Jerzy Grotowski or through 

Magical Realism with the belief that the stories can often be much better defined by reality then by long 

philosophy tractates (Ciller and Brezina, 1989). 
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Abstract: The purpose of the study was to examine teachers’ satisfaction with their professional activities. 272 teachers who 

have classes in physical education and sport in the Bulgarian school system participated in the research study. The teachers 

have different levels of professional qualification. A modified questionnaire was applied, with 22 items related to the 

satisfaction with the teaching profession. The statistical methods used for the research were: variance analysis, factor analysis 

(principal component analysis), non-parametric Mann-Whitney and Kruskal-Wallis tests. 

The following four factors related to the satisfaction of the profession were identified: organization and professional 

environment, social working conditions, reforms in education, education and personal development. The items with highest 

values were: the duration of holidays, professional relations with colleagues, professional relations with the school 

management, and professional relations with parents. The items with lowest values were: the amount of the salary, the 

professional relations with the Ministry of education and science, the prestige of the profession, and the reforms in education. 

Factors related to the internal educational environment have the greatest impact on the satisfaction of the surveyed teachers. 
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Introduction 

In modern socio-economic conditions, the teaching profession occupies a significant place and 

performs important social functions. In recent years, there has been considerable interest in 

professional activities at schools related to increasing teachers’ salaries and providing more 

opportunities for qualification of the educators in the country. In this relation additional incentives for 

professional work were included. The Bulgarian Ministry of Education and Science accepted and 

approved the learning programs for all levels of the educational system. The quality of school 

education was based on the State Educational Standards (new standards since 2016) with reference to 

the learning content, the evaluation system, the professional qualification of teachers and the provision 

of the entire process of education at school. The adoption of a number of normative documents 

regulating the improvement of teachers’ professional qualification and their career development has 

helped to increase the prestige of the teaching profession. In 2016 the new Law for Pre-school and 

School Education (2016) was passed.  Improving the quality of education was amongst the priorities 

of European scientific and cultural policy. Consequently, Regulation № 12 (from 01 September 2016) 

for the status and professional development of teachers, principals and other pedagogical specialists 

was adopted (2016). In-service education was given a compulsory status with this Regulation. The 

improvement of the qualification of pedagogical specialists was to be carried out by specialized 

service units - higher schools and scientific organizations, or training organizations whose training 

programs have been approved by the Ministry of Education and Science (Mileva, 2018).  

Neminska (2018), on the basis of her own teaching and training experience, made a normative, 

methodological, and motivational analysis of in-service teacher training in the country for the period 

between 2013 and 2018. The aim was to study the relevance of the topics for continuing qualification 

and their eligibility. A positive attitude of mentor teachers toward partnership with a higher school in 

the context of life-long learning and their own professional development was established (Ivanova & 

Ivanova, 2018).  

According to Doncheva (2016), it was necessary to consider the psychological and pedagogical 

characteristics of the teacher's personality and the specific aspects of their pedagogical activity, 

determining the significance of the pedagogical profession, and the meaning attached to the concept of 

“teacher's professionalism” (Doncheva, 2016). 

The new social conditions and normative documents raised the question of teachers' satisfaction with 

the profession and the factors that influence it.  

Teachers’ satisfaction was analyzed by different authors. Gospodinov (2013) provided research in this 

area with 293 teachers from 14 secondary schools in 4 different cities and towns. He reported a 

relatively good level of satisfaction on the part of the respondents. The level of “general work 
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satisfaction” was above average, the relative share of respondents “satisfied to a small extent” and of 

“totally unsatisfied” was small. Among the individual types of satisfaction from work, the highest 

value was that of “relationships with the students”, and the lowest - that of “the payment”. Among the 

factors influencing work satisfaction of the teachers in the research, the most important were “the 

payment of their work”, their “participation in school management” and “the motivation of students to 

learn” (Gospodinov, 2013). 

Ivanov (1997) analysed the results of a study on the attractiveness of the teaching profession. An 

average level of satisfaction with the profession was established. The author stated that social and 

demographic factors had different effects оn teachers’ job satisfaction in Bulgaria in 1988 and in 1995. 

Kriviradeva (2019) presented results from an empirical study among teachers from all over the country 

about their satisfaction with professional labor. A questionnaire for the evaluation of labor satisfaction 

was used in the study, developed by Radoslavova and Velichkov (2005). 

Results from the study of pedagogical optimism were similar to the phenomenon of teachers’ 

satisfaction. Shivacheva-Pineda (2018) established a relatively high level of indicators of pedagogical 

optimism among specialists in different positions and with different pedagogical experience, as well as 

among young teachers. The author found that optimism in the pedagogical profession corresponded to 

pedagogical goals and tasks.   

Tosheva (2012) examined the problem of teacher’s burnout and its reflection on the satisfaction of the 

work and teacher’s health, as well as on the turnover in the field of education. 

Kostova (2014) investigated the relation between stress and teachers’ satisfaction. The author stated 

that one of the most significant consequences of stress was its negative impact on work satisfaction. 

The relationship between satisfaction and stress was two-way. Stress in the work environment caused 

a decrease in satisfaction, and low satisfaction in turn became an additional source of stress (Kostova, 

2014). 

According to other researchers, the satisfaction with the professional activity was connected with the 

personal definitions of success and failure (Zhelyazkova-Koynova, 1996).  

Satisfaction with the professional activity directly affects the quality of pedagogical work and the 

achievement of good results in the educational sphere. We can assume that there are certain factors 

which have a significant influence on satisfaction with the teachers’ profession and professional 

activity of primary school teachers and physical education teachers.  

Methodology  

The purpose of the study was to examine teachers’ satisfaction with their professional activities. A 

total of 272 teachers who had classes in physical education and sport in the Bulgarian school 

educational system participated in the research. 251 (85.7%) participants were primary teachers who 

taught physical education and sport together with the other school subjects from the 1st to the 4th grade. 

21 (14.3%) of the respondents were specialists in physical education and in sport at all educational 

levels.  

It has to be noted that 96% of all teachers were female and only 4% were male. In this area the 

feminization of the profession was very strong. 

The teachers had different levels of professional qualification. 107 (39.3%) had a high level of 

professional qualification, 97 (35.7%) had an average level of qualification, and 68 (25%) were 

without professional qualification. 

The surveyed teachers were at the age of 21 to 65. 70.2% were between 41 and 65 years old and 

29.8% were between 21 and 40 years old. The primary school teachers and the physical education 

teachers had different years of pedagogical practice. 57% of the respondents had over twenty years of 

pedagogical practice at school. 43% of the teachers in our study had been working at school for 

between one and twenty years. 

The largest group included teachers working in large towns – 49.6%. The smallest group comprised 

the relative share of teachers working in the capital Sofia – 12.2%. The rest of the respondents worked 

in small towns and villages – 38.2%. All surveyed teachers had a higher educational degree – 

Master/Doctor (83.1%) or Bachelor (16.9%). 
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A modified questionnaire (Tosheva, 2012) was applied, with 22 items related to the satisfaction with 

the teaching profession. The Likert scale from 1 to 5 (1 – lowest level and 5 – highest level) for 

evaluation of different levels of teachers’ satisfaction was applied. The items were focused on many 

aspects of the profession correlated to the teachers’ satisfaction. 

The statistical methods used for the research were: alternative analysis, variance analysis (mean and 

standard deviation), factor analysis (principal component analysis), and Cronbach’s Alpha, non-

parametric Mann-Whitney U and Kruskal-Wallis H tests. 

Results and Discussion 

The factor analysis as the principal component analysis with Varimax rotation was applied. The 

following four factors related to the satisfaction of the profession were identified that explained 59.8% 

of the total variance:  

 The first factor “Organization and professional environment” explained 40.1% of the total 

variance  

 The second factor “Social working conditions” explained 8.7% of the total variance  

 The third factor “Reforms in education” – 6% of total variance  

 The fourth factor “Education and personal development” – 4.9% of total variance.  

Results of the factor analysis after Varimax rotation were presented in Figure 1. 

The analysis determined that the whole test had very good psychometric characteristics - Cronbach's α 

= .927. The first scale named “Organization and professional environment” had very high reliability - 

Cronbach's α = .901. The second scale “Social working conditions” had high level of Cronbach's α - 

.822. The scales “Reforms in education” and “Education and personal development” had similar levels 

of Cronbach's α - .775 and .771.  

After data processing it was clear that the teachers were most satisfied with the duration of holidays, 

the professional relations with colleagues, the professional relations with the school management, and 

the professional relations with parents (Table 1). It was a very positive fact that the items related to 

internal educational environment and interpersonal relations with different subjects had the greatest 

impact on the satisfaction of the surveyed teachers.  

Good communication with the school management has been assessed as a basic precondition for 

teachers to conduct an effective educational process. Work and cooperation were an external factor 

(according to Herzberg), but it had a significant impact on the teacher because it redefined the 

organizational climate of the teaching school staff. The results were similar to the data for the  

satisfaction of primary and pre-school teachers received by Kriviradeva (2019). This could be 

explained with the social character of the teacher’s profession and the role of different kinds of 

communication for the successful pedagogical activity. 

The items evaluated at an average level of teachers’ satisfaction were connected with the organization 

of the pedagogical activity, such as the duration of working day, the weekly schedule, the working 

conditions and facilities for educational activity, and the general organization of work at school 

(Table 1). Therefore, in the future it will be necessary to improve the organization of school activities 

and to optimize the distribution of work activities of primary school and PE teachers.  

A study conducted by the Teaching and Learning International Survey (TALIS) (Perspectives on 

teaching and learning, 2015) revealed that 87% of the working day of teachers in Bulgaria was 

engaged in teaching and training. The remaining 13% included administrative tasks (5%) and 

classroom maintenance (8%). An average of 18 hours per week was devoted to teaching, 8 hours for 

lessons and 5 hours for pupils’ assessment. The data on average values of the surveyed total of 100 

000 teachers from 34 countries were similar to those of Bulgarian teachers: 38 hours of work weekly, 

19 hours per week for teaching, 7 hours for preparation of lessons, 5 hours for evaluation and 2 hours 

for administrative work, conversations with parents, etc.  

It was a fact, that in many Bulgarian schools different organizational problems have existed. Very 

often the primary school and PE teachers had to adapt their professional activity to the schedule and to 

the working conditions of a separate school and school level. An average level of satisfaction with the 

profession was also established by Ivanov (1997) twenty four and thirty years ago. 
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The items with lowest values were the amount of payment, the professional relations with the Ministry 

of education and science, the prestige of the profession, and the reforms in education. This was 

considered as a natural result from the current social and economic situation in the country. The 

constant changes in the educational system and the tendency towards continuous reforms in the 

educational sphere had a negative effect on the prestige of the teachers' profession and caused a state 

of frustration among teachers in Bulgaria. A low level of satisfaction with the payment in the 

pedagogical profession was also found in the study of Gospodinov (2013). 

The application of non-parametrical Mann-Whitney (U) and Kruskal-Wallis (H) tests showed no 

impact of all tested personal and demographic criteria on the amount of payment and the amount of 

holidays in connection to teachers’ satisfaction. 

It was interesting to note that the prestige of the teacher's profession was higher for teachers up to 

thirty years of age (M = 2.55, SD = 1.15), and decreased as age increased (M = 1.96, SD = 1.02). The 

results of the Kruskal-Wallis test were significant, H = 17.16, df = 3, p = .001. The prestige of the 

profession was higher for teachers without a qualification degree (M = 2.65, SD = 1.30). Satisfaction 

with teachers’ prestige was lower with highly qualified pedagogues (M = 1.99, SD = 1.02), H = 12.00, 

df = 2, p = .002. This result could be explained with young people's greater desire for professional 

activity and realization. 

According to the results of the Kruskal-Wallis non-parametric test on the criterion Relationship with 

the Ministry of education and science, there was no difference in the level of satisfaction between 

teachers in the capital and teachers from the other towns and villages, H = .28, df = 2, p = .860).  

Figure 1: Explanation of factors connected to teachers’ satisfaction with their professional activity 

            

Source: Authors 
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 Table 1: Significance of different statements for teachers’ satisfaction 

No. Statements M SD 

1 amount of payment 3,01 ,96 

2 duration of holidays 4,13 ,91 

3 duration of working day 3,30 1,22 

4 weekly schedule 3,44 1,19 

5 social and health insurance and other social benefits 2,86 1,24 

6 prestige of teachers’ profession 2,19 1,11 

7 possibility to participate in education and personal development of youth 3,46 1,11 

8 possibility for expression of personal qualities on your working place 3,70 1,06 

9 working conditions and facilities for educational activity 3,38 1,09 

10 general organization of work at school 3,50 1,08 

11 relations with colleagues 3,93 1,05 

12 relations with school management 3,93 1,11 

13 relations with the Ministry of education and science 2,58 1,20 

14 relations with parents and with school board 3,78 1,07 

15 opportunity for career development in the profession 3,36 1,17 

16 opportunity for enhancing the qualification 3,71 1,11 

17 style of school management 3,48 1,26 

18 evaluation of school management of your work 3,94 1,00 

19 participation in taking decisions for school work 3,47 1,20 

20 reforms in education 2,16 1,13 

21 combining your work with personal and family engagements 3,03 1,16 

22 the work as a whole 3,70 ,97 
 

Source: Authors 

Teachers with the highest professional degree were more dissatisfied with their relationship with the 

Ministry of education and science (M = 2.33, SD = 1.14). Probably because of their higher 

requirements in view of the high level of professional qualification achieved. Less experienced 

teachers were also more satisfied with their relationship with the Ministry of education and science (M 

= 3.01, SD = 1.21), H = 13.77, df = 2, p = .001. This was due to their preliminary attitudes and their 

predisposition to professional satisfaction. 

After processing the data and applying the non-parametric Kruskal-Wallis test, it was found that 

teachers from the capital city were more satisfied with the duration of the working day (M = 3.74, SD 

= 1.09), compared to the other respondents (M = 3.22, SD = 1.21), H = 6.72, df = 2, p = .035. This is 

probably due to the more flexible organization of the working day in most schools of the capital city 

and the optimal combination of regular classes with extracurricular activities. 

Teachers in the capital city were more satisfied with the reforms in education (M = 2.62, SD = 1.18) 

with comparison to teachers from small towns (M = 2.14, SD = 1.17), H = 6.90, df = 2, p = .032. This 

was probably because of more information on educational policy and a better relationship with the 

Ministry of education and science and public educational institutions. 

Conclusions 

The satisfaction of teachers who teach physical education and sport at school in Bulgaria is a natural 

result of the social and economic conditions in the country. 

The adoption of new regulations aimed at improving teachers' qualification and payment has led to 

greater satisfaction of educators. 

Proper school organization and good professional relations and environment have the strongest impact 

on satisfaction within the teaching profession. 

The low prestige of the profession and the frequent reforms in the educational system of Bulgaria have 

a negative impact on the satisfaction with pedagogical work. 
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Abstract: This contribution deals with electronic monitoring in Slovak criminal justice. Its objective is the assessment of the 

most crucial contemporary documents containing requirements addressed to competent national authorities, as well as its 

problems. To fulfil this objective, it analyses documents of the European Union and the National Council of the Slovak 

Republic. It is divided into three sections. The first section introduces the general legal background of electronic monitoring 

in Slovak national law. The second section analyses its legal basis – Act No. 78/2015 Coll. on Control of the Enforcement of 

Certain Decisions by Technical Instruments. The third section is focused on special issues surrounding the electronic 

monitoring in the Slovak Republic. Despite the fact that electronic monitoring in Slovak criminal justice has been applied for 

some years, many problems occurred at the national level. Electronic monitoring in Slovak criminal justice is understood as 

an alternative in standard criminal proceedings. There is no obligation to use this system. Indeed, control by technical 

instruments is an optional possibility, not a mandatory obligation. Electronic monitoring in the Slovak Republic is regulated 

by the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical Instruments. This Act 

regulates the technical instruments and the conditions for their use in controlling the execution of certain selected types of 

decisions in criminal matters in criminal proceedings. The objective of the Act No. 78/2015 Coll. on Control of the 

Enforcement of Certain Decisions by Technical Instruments is to create the legal conditions for the effective application of 

the control of execution of certain selected decisions – in particular judicial decisions adopted by the courts – by technical 

instruments. Such technical instruments should improve the use of alternative sanctions or alternative criminal proceedings.  

UDC Classification: 341.4, 343.2/.7, DOI: 10.12955/cbup.v7.1401 

Keywords: electronic monitoring, legal documents, national requirements 

 

Introduction 

Electronic monitoring is a modern form of control of individuals in the enforcement of certain types of 

criminal sanctions. Electronic monitoring is a general term referring to forms of surveillance with 

which to monitor the location, movement and specific behaviour of persons in the framework of the 

criminal justice process.3 In some jurisdictions, where electronic monitoring is used as a modality of 

execution of a prison sentence, those under electronic monitoring are considered by the authorities to 

be prisoners. In some jurisdictions, electronic monitoring is managed by the prison, probation 

agencies, police services or other competent public agency, while in others it is implemented by 

private companies under a service-providing contract with a State agency. In some jurisdictions, the 

suspect or offender carrying the device is required to contribute to the costs of its use, while in others 

the State alone covers the costs of electronic monitoring.  

Electronic monitoring was first used in the United States of America (Mair & Nee, 1990). In Europe 

available data showed already over decade ago that electronic monitoring in criminal matters is a 

useful measure in criminal proceedings. For example, in the United Kingdom it is considerable 

cheaper than custody.4 In principle, the legal regulation of electronic monitoring at the European level 

almost does not exist. National law(s) of individual States regulate(s) which sanctions fall within its 

scope. Nowadays, this system is applicable in the majority of European States, including the Slovak 

Republic.  

National law of the Slovak Republic roots back to principles of Roman law (Turošík, 2013). Its long 

history shows that Slovak national criminal law has strong European traditions in regard to its 

substantive as well as procedural dimension (Jáger, 2015; Jáger & Gábriš, 2017; Jáger, 2018). 

Nowadays, modern Slovak national criminal law has European Aspects (Funta, 2014; Funta, Golovko 

& Juriš, 2016; Klimek, 2017). The literature in national criminal law shows that in the last decades 

legislative practice introduced alternative mechanisms in criminal proceedings (Ferenčíková & 

Michaľov, 2018; Ferenčíková & Tóthová, 2018).  

                                                           
1 Faculty of Law, Matej Bel University, Banská Bystrica, Slovak Republic, libor.klimek@umb.sk 
2 Faculty of Law, Matej Bel University, Banská Bystrica, Slovak Republic, jaroslav.klatik@umb.sk 
3 See: Recommendation CM/Rec(2014)4 of the Committee of Ministers to member States on electronic 

monitoring. Council of Europe. Adopted by the Committee of Ministers on 19th February 2014, at the 1192nd 

meeting of the Ministers’ Deputies. 
4 See: The Electronic Monitoring of Adult Offenders. Report elaborated by the National Audit Office. London: 

The Stationery Office, 2006. 
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Recodification of Slovak national criminal law by the Criminal Code5 and the Criminal Procedure 

Code6 of 2005 introduced a system known as ‘Control by Technical Instruments’, in connection with 

the introduction of a new (at that time) criminal sanction – house arrest. The purpose of this sanction 

is, first, to ensure that the enforcement of the decision imposing house arrest is being executed 

properly and, second, to obtain comprehensive information on its execution (Ivor, Polák and Záhora, 

2016; Klátik et al., 2018).  

The objective of this conference contribution is the assessment of the most crucial contemporary 

documents containing requirements addressed to competent national authorities, as well as its 

problems.  

At the outset of the contribution, the historical method of research was used, namely in regard to the 

genesis of electronic monitoring. Special attention has been focused on historical issues also in the 

case of Slovak criminal justice. The most frequently used method was the analytical method of 

research. This method was used in regard to the analyses and assessments of literary sources, 

legislation, and implementation of electronic monitoring. Another frequently used method was the 

comparative method of research. Further, the synthetic method of research was used. It was used in 

particular in regard to the final evaluation.  

Information gathered in order to elaborate the contribution was collected in particular through the 

three following gathering techniques. The first data gathering method was the review of scientific 

literature, in particular national literature, since the topic is focused on the national context; the works 

of renowned authors was analysed. The second data gathering method was access to legislation. 

Internet source databases were used, for example, Slov-Lex. It should be highlighted that not only 

consolidated legislation was used, but also original versions were analysed, in particular in the case of 

historical issues. Third, research into official documents of European organisations was conducted, in 

particular documents of the European Council.  

Principles and Legal Basis: Act No. 78/2015 Coll. on Control of the Enforcement of Certain 

Decisions by Technical Instruments 

Electronic monitoring in Slovak criminal justice is understood as an alternative in standard criminal 

proceedings. There is no obligation to use this system. Indeed, control by technical instruments is 

optional possibility, not a mandatory obligation.  

Any technical instrument shall be used only in accordance with the law and on the basis of a decision. 

The decision for purposes of this system shall mean an enforceable decision issued by a court or public 

prosecution office in order to impose a prohibition, a restriction or an obligation, or enforceable 

decision imposing house arrest as the sentence. It should be noted that in the Slovak legal system, 

courts and public prosecution offices are understood as so-called law protection authorities (Šramel, 

2016), including in the criminal law area.  

Control by technical instruments is carried out by the probationary and mediatory officer of the court 

[(s)he works at court, i.e. (s)he is an employee of the court]. Indeed, the control is carried out by 

courts. All technical instruments are owned by the state. All information shall be recorded by the 

Central Monitoring System. This system is a part of the Central Information System of the Slovak 

judiciary, which is operated by the Ministry of Justice of the Slovak Republic. Moreover, the Ministry 

of Justice of the Slovak Republic is as well the administrator of the technical instruments. 

Electronic monitoring in the Slovak Republic is regulated by the Act No. 78/2015 Coll. on Control of 

the Enforcement of Certain Decisions by Technical Instruments7. This Act regulates the technical 

instruments and the conditions for their use in controlling the execution of certain selected types of 

                                                           
5 Act of the National Council of the Slovak Republic of 20th May 2005 No. 300/2005 Coll. Criminal Code. 

Original name: zákon Národnej rady Slovenskej republiky z 20. mája 2005 č. 300/2005 Z. z. Trestný zákon.  
6 Act of the National Council of the Slovak Republic of 24th May 2005 No. 301/2005 Coll. Criminal Procedure 

Code. Original name: zákon Národnej rady Slovenskej republiky z 24. mája 2005 č. 301/2005 Z. z. Trestný 

poriadok. 
7 Act of the National Council of the Slovak Republic of 19th March 2015 No. 78/2015 Coll. on Control of the 

Enforcement of Certain Decisions by Technical Instruments amended by later legislation. Original name: zákon 

Národnej rady Slovenskej republiky z 19. marca 2015 č. 78/2015 Z. z. o kontrole výkonu niektorých rozhodnutí 

technickými prostriedkami v znení neskorších predpisov. 
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decisions in criminal matters in criminal proceedings. In regard to the use the of technical instruments 

in case of execution of custodial sentence, at the place of imprisonment for the purpose of the control 

of the convicted persons, the Act No. 475/2005 Coll. on the Enforcement of the Custodial Sentence8 

shall be applicable. However, the provisions of Act No. 78/2015 Coll. on Control of the Enforcement 

of Certain Decisions by Technical Instruments, when using the technical instruments in this context, 

shall be used appropriately.  

The objective of the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by 

Technical Instruments is to create the legal conditions for the effective application of the control of 

execution of certain selected decisions – in particular judicial decisions adopted by the courts – by 

technical instruments. Such technical instruments should improve the use of alternative sanctions or 

alternative criminal proceedings. The preparation of the draft version of the Act was focused as well, 

among others, on the redefinition of probation in the Slovak Republic, the new understanding of house 

arrest as a criminal sentence, and it introduced the possibility of turning the rest of the prison sentence 

into house arrest.  

The evaluation of the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by 

Technical Instruments has not yet been realised. However, its expected benefits are as follows:  

 increasing of the security of citizens by introducing electronic services, 

 improvement of social inclusion of convicted persons in criminal proceedings and reduction of 

recidivism,  

 more efficient work of probationary and mediatory officers,  

 reduction of the cost of imprisonment,  

 increasing of confidence in alternative sanctions in criminal proceedings, and  

 protection against domestic violence. 

The legal regulation of electronic monitoring at the European level, in principle, almost does not exist. 

A comprehensive regulation has never been adopted to regulate this area. Indeed, European legal 

standards for electronic monitoring for all European States, including the Slovak Republic, do not 

exist. A modest reference to electronic monitoring contains only the Framework Decision 

2008/947/JHA on the application of the principle of mutual recognition to judgments and probation 

decisions with a view to the supervision of probation measures and alternative sanctions9. This 

Framework Decision was adopted by the European Union. The Preamble to the Framework Decision 

states that ‘where appropriate, electronic monitoring could be used with a view to supervising 

probation measures or alternative sanctions, in accordance with national law and procedures’10 

(emphasis added). On the other hand, detailed provisions addressed to States are not stipulated in the 

Framework Decision. However, two important remarks in possible cross-border cases can be observed 

– application of the principle of mutual recognition and respect of fundamental rights. 

Special Instruments  

As seen above, electronic monitoring in Slovak criminal justice is understood as an alternative in 

standard criminal proceedings. There is no obligation to use this system. Indeed, control by technical 

instruments is an optional possibility, not a mandatory obligation.  

Under the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical 

Instruments control by technical instruments shall mean an activity to verify compliance with the law, 

                                                           
8 Act of the National Council of the Slovak Republic of 22nd September 2005 No. 475/2005 Coll. on the 

Enforcement of the Custodial Sentence amended by later legislation. Original name: zákon Národnej rady 

Slovenskej republiky z 22. septebra 2005 č. 475/2005 Z. z. o výkone trestu odňatia slobody v znení neskorších 

predpisov. 
9 Council Framework Decision 2008/947/JHA of 27th November 2008 on the application of the principle of 

mutual recognition to judgments and probation decisions with a view to the supervision of probation measures 

and alternative sanctions as amended by the Framework Decision 2009/299/JHA. Official Journal of the 

European Union, L 337/102 of 16th December 2008. See also: Initiative of the Federal Republic of Germany and 

of the French Republic with a view to adopting a Council Framework Decision (2007/…/JHA) of … on the 

recognition and supervision of suspended sentences, alternative sanctions and conditional sentences. Official 

Journal of the European Union, C 147/1 of 30th June 2007. 
10Recital 11 of the Preamble to the Framework Decision. 
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obligations or restrictions imposed by decision by technical instruments and by a central monitoring 

system.11 A decision for purposes of this Act shall mean an enforceable decision issued by a court or 

public prosecution office in order to impose a prohibition, a restriction or an obligation, or enforceable 

decision imposing house arrest as the sentence.  

The Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical 

Instruments regulates seven applicable technical instruments, their applicability and enforcement, 

namely:12  

 Personal identification device13. This device allows unambiguous identification of the 

supervised person. This person shall tolerate such device on his/her body during the entire 

duration of his/her supervision.  

 Device to check presence at the place of enforcement of the decision14 (presence control 

device). This device allows to check the presence of the supervised person at a specified time 

at a designated location. The person shall tolerate such supervision during the entire duration 

of the inspection. 

 Person’s positioning device15. This device allows to check the movement and residence of the 

supervised person, i.e. the device checks current geographic location of the supervised person. 

The person shall tolerate such supervision of his/her location during the entire duration of the 

inspection.  

 Proximity warning device16. This device makes it possible to detect the proximity of the 

supervised person to the protected person and subsequently to alert the protected person, of 

course, immediately. The person shall tolerate such supervision during the entire duration of 

the inspection. Moreover, in this case as well the protected person shall use the device. 

Otherwise the system would not be efficient.  

 Alcohol control device17. This device allows to check the prohibition of drinking alcohol by 

the supervised person. The control is carried out by the breath alcohol level with the biometric 

identification of the person.  

 Voice verification device for the presence of the inspected person18. This device allows the 

telephonic verification of the presence of the supervised person at a designated location and at 

a specified time.  

 Device of probationary and mediatory officer19. This device is used by officer(s), not by 

supervised person. (S)he has the right to supervise the supervised person at a specific location 

without the knowledge of the person being inspected. 

As far as conditions for control by technical instruments are concerned, first, any device must be 

available. It means that the Ministry of Justice of the Slovak Republic does not own an unlimited 

number of devices. As seen, proximity warning device can be used only with approval of the protected 

person. The use of an alcohol control device requires the written consent of an adult person living with 

the supervised person in a common household. If the protected person is a child/minor, written consent 

is not required; control can only be carried out if it is in the best interests of the minor. A judge or 

prosecutor shall take into account the opinion of the child (if possible).  

As seen, control by technical instruments is carried out by the probationary and mediatory officer of 

the court [(s)he works at court, i.e. (s)he is an employee of the court]. Indeed, the control is carried out 

by courts. (S)he shall install and deinstall technical instrument; activate and deactivate the mode of use 

                                                           
11 Article 2(a) of the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical 

Instruments. 
12 Articles 4-10 of the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical 

Instruments. 
13 Slovak: osobné identifikačné zariadenie. 
14 Slovak: zariadenie na kontrolu prítomnosti. 
15 Slovak: zariadenie na určenie polohy kontrolovanej osoby. 
16 Slovak: zariadenie varovania blízkosti. 
17 Slovak: zariadenie kontroly požitia alkoholu. 
18 Slovak: zariadenie hlasového overenia prítomnosti kontrolovanej osoby. 
19 Slovak: zariadenie probačného a mediačného úradníka. 
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of the technical instruments; record, report and resolve possible incidents; and verify the availability 

and functionality of the technical instruments and their maintenance. 

Conclusion 

Electronic monitoring in criminal proceedings is applicable in the majority of European States, 

including the Slovak Republic. Recodification of the Slovak national criminal law by the Criminal 

Code and the Criminal Procedure Code of 2005 introduced a system known as ‘Control by Technical 

Instruments’, in connection with the introduction of a new (at that time) criminal sanction – house 

arrest.  

Electronic monitoring in Slovak criminal justice is understood as an alternative in standard criminal 

proceedings. There is no obligation to use this system. Indeed, control by technical instruments is an 

optional possibility, not a mandatory obligation. Any technical instrument shall be used only in 

accordance with the law and on the basis of a decision.  

Electronic monitoring in the Slovak Republic is regulated by the Act No. 78/2015 Coll. on Control of 

the Enforcement of Certain Decisions by Technical Instruments. This Act regulates the technical 

instruments and the conditions for their use in controlling the execution of certain selected types of 

decisions in criminal matters in criminal proceedings. The objective of the Act No. 78/2015 Coll. on 

Control of the Enforcement of Certain Decisions by Technical Instruments is to create the legal 

conditions for the effective application of the control of execution of certain selected decisions – in 

particular judicial decisions adopted by the courts – by technical instruments. Such technical 

instruments should improve the use of alternative sanctions or alternative criminal proceedings.  

Under the Act No. 78/2015 Coll. on Control of the Enforcement of Certain Decisions by Technical 

Instruments control by technical instruments shall mean an activity to verify compliance with the law, 

obligations or restrictions imposed by a decision by technical instruments and by a central monitoring 

system. A decision for the purposes of this Act shall mean an enforceable decision issued by a court or 

public prosecution office in order to impose a prohibition, a restriction, an obligation, or an 

enforceable decision imposing house arrest as the sentence. 
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THE IMPACT OF MENTAL MAPPING ON PUPILS' ATTITUDES TO LEARNING 

Rebeka Štefánia Koleňáková1, Nina Kozárová2

 

Abstract: In education, it is essential to ensure that the relationship established between pupils and education or learning itself 

is positive. A teacher should help pupils while building their inner knowledge system and ensure that this process is conducted 

without coercion but with interest and a positive attitude. 

The subject of the research are mental maps and their impact on attitudes of primary school pupils to “learning”. In the research 

investigation, a questionnaire with 11 items was used and the respondents were primary school pupils who regularly work with 

mental maps in the educational process, and pupils who do not work with mental maps regularly. The results of the survey 

point out the disparities in attitudes to “learning”. 85% of surveyed pupils who regularly use mental maps indicated that they 

learn faster and better, they also stated that learning in school is fun, whereas only 55% of pupils in the second group who do 

not work with mental maps regularly share this opinion. 

Based on creating a mental map, pupils become active participants in the educational process and create knowledge structures 

without repeated explanation. Pupils’ activity using mental maps in the educational process seems to be the first efficient step 

towards better learning and a more positive attitude to this process. 

UDC Classification: 37.01, DOI: 10.12955/cbup.v7.1402 

Keywords: mental maps, attitudes, learning, pupils, primary education. 

 

Introduction 

Contemporary education emphasises above all the learning content, teachers, educational goals, 

textbooks, but also educational strategies and teaching methods. Nowadays, the most criticized topic is 

the mediation of learning content in a pre-processed form. At the same time, the role of pupils in the 

educational process is in focus. In many cases, because of teaching led in this manner, pupils 

unfortunately do not have to think critically, assess information, interconnect it or find connections. 

Every person is familiar with the term “learning”. However, it should be stated that it does not seem to 

be an attractive or interesting term. Quite to the contrary, for many pupils it represents boredom, worries 

and a never-ending process. 

It is important to consider the fact that there are many methods, ways and strategies in which pupils 

learn. Similarly, there are constantly new innovations in education-oriented at increasing the efficiency 

of the educational process, its facilitation, motivation of pupils for learning and their activation during 

the educational process. This innovation includes the method of creating and working with a mental 

map that helps with orientation in learning content, understanding of learning content, and represents an 

easier, more efficient and interesting way of learning. This means that it is necessary to consider pupils’ 

attitudes and opinions about activities in progress during the educational process. We think that it is 

crucial that pupils are interested in education and not burdened by it. A positive attitude of pupils to 

activities in progress is essential, since motivation, as well as interest in other activities or learning itself, 

depend on it.  

Attitudes  

The substance of people's existence is thinking. It is undoubtedly the highest product of human 

evolution. However, it is impossible to mediate the acquired and summarised knowledge of mankind to 

pupils in a comprehensive manner. They would not be able to absorb a vast amount of knowledge 

(corresponding to the current level of development of different scientific disciplines), as this represents 

in most of the cases very abstract knowledge. For this reason, learning contents have to be selected to 

such extent that they account for a representative choice of knowledge. One of the efficient ways of such 

a choice can be the analysis of pupils' attitudes to different topics in the educational process. 

Many authors deal with theoretical definition of attitudes, the latest of which are, for example, Adesina,  

& Akinbobola (2005), Prokop, Tuncer, & Chudá (2007), Broggy, & McClleland, (2008), Kubiatko, & 

Švandová (2012), Rusek (2013), Kubiatko, & Rovňanová (2017) and Hitková (2017). On the one hand, 

authors use in most cases the definition from Nákonečný (1998) who defines the term attitude as an 

evaluation mechanism/opinion formation. Positive opinion that represents a positive attitude relates to 
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a great extent to an acquired motive reflected in the relationship between an individual and a certain 

phenomenon or activity (Čáp and Mareš, 2001). Attitude is similarly defined in The Pedagogical 

Dictionary (Průcha et al. 2009), as an evaluation mechanism that an individual has applied to their 

immediate surroundings (world), other subjects and himself/herself. Attitude is acquired through 

spontaneous learning in a family or any other social environment. On the other hand, The Psychological 

Dictionary (Hartl and Hartlová, 2010) defines attitude as evaluating relationship expressing the tendency 

to react towards situations, persons, objects and the subject itself in a certain way. Attitudes pre-

determine understanding, knowledge, feeling and thinking, they are an integral part of personality. 

Knowledge, skills and attitudes are acquired throughout life through education and various social 

impacts. Attitudes are relatively enduring and include cognitive, affective and behavioural component. 

We can measure them quantitatively by using scales or content analysis in relation to value hierarchy. 

Hewston and Stroebe (2001) agree with this statement and explain that every attitude contains three 

components (cognitive, affective and conative). The mentioned components are mostly in balance, but 

it can happen that one of them becomes more dominant. The cognitive component involves a person’s 

belief and knowledge about an attitude object. The affective component involves a relation to the attitude 

object through person’s feelings (Harkabusová, 2014). It defines attitude intensity and is related to the 

personality of an individual. For example, prejudices belong to strongly accentuated attitudes 

(Nákonečný, 2009). The behavioural component represents behaviour in compliance with acquired 

knowledge. The scope of knowledge, feeling and behaviour can be different within an attitude, but all 

components are interconnected and affect performance (Harkabusová, 2014).  

Attitudes always have a function: utilitarianism, knowledge, value-expressision, and ego-defensive. 

Every function has respective importance for an individual and the relationship to values is reflected in 

them – on the basis of previous experience (Katz, 1960). 

Attitude is a system of interconnected opinions, feelings and tendencies to act. Based on the knowledge 

of individual’s attitudes to specific matter, it is possible to anticipate and at the same time regulate the 

behaviour towards this matter or object (Krech et al., 1968). In view of the above-mentioned 

information, attitudes express the evaluation relationship, emphasise what an individual considers 

important, what draws his/her attention, and what he/she remembers. That is why in this context attitudes 

are involved in information processing as important determinants (Nakonečný, 2009). 

The attitude of an individual to learning, and ultimately also to a specific school subject or school 

teaching, can be influenced by several factors including talent, learning motivation, family, classmates, 

parenting style, teaching methods, teachers’ behaviour towards pupils or overall class climate. Negative 

or positive attitudes do not necessarily represent the output from school or school system, but they are 

also the result of influence by family, upbringing, surroundings, media or maintained lifestyle (Kolesár 

and Herich, 2010). 

Mental maps in the learning process  

Characteristic for the term human learning is the process of development and change in knowledge, 

skills and attitudes. This process is reflected in the change in progress and results of activities of an 

individual, in performance, behaviour, survival, and is influenced by experience with the environment. 

It is a process of motivation, activisation, facilitation, guidance and influence on learning (Švec, 1995). 

The learning process falls between cognitive processes by means of which a pupil is further developed. 

Cognitive processes are an inseparable part of learning performance and personal development of pupils. 

These processes are among the most important mechanisms responsible for our learning.  They are 

defined as a complex of psychological abilities inevitable for efficient use of knowledge for activities. 

In addition to learning, this complex of psychological abilities includes many other mental, cognitive 

operations (Kovalčikova and Ropovník, 2012). 

In order to record pieces of knowledge while learning, individuals have used different visual techniques 

for many years and centuries. A mental map is also one form of graphical representation of knowledge. 

Mental maps can be used in different areas and have different forms, they can be used for planning in 

engineering or other industries, but also in education and teaching. Mental mapping is currently used in 

education as one of the activating teaching methods to develop imagination, thinking, memory, learning, 

to increase a pupil’s motivation, and facilitate the educational process in general. 
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Concept mapping can be found in the scientific literature dedicated to this matter under various titles: 

cognitive maps, mental maps, concept maps, mind concepts, spider mapping, network diagrams, 

knowledge maps, thought maps, graphical representations, structured overviews, semantic maps, or 

cluster arrangements. 

Bendl and Voňková (2010) pointed out that almost no attention is paid to the methodology of usage and 

working with maps in educational process. It can also be stated that awareness of mapping is relatively 

low in our country. Mental mapping in scientific literature is mostly described as process-oriented 

teaching that does not only represent acquisition of knowledge, but also conceptually and systematically 

focuses on means of its acquisition. The constructivist concept of teaching is a determining factor when 

using concept mapping in different phases of a lesson plan. If pupils are systematically prepared for 

construction of their knowledge, they will structure different aspects of potential map content right 

during a teacher’s presentation. 

By the analysis of relevant literary sources, we characterise mental mapping as the creation of 

comprehensive diagrams of structural relations. It is an organisation of logical structure of certain pieces 

of knowledge, creation of causal, mutual or final relationship levels between the whole and its structural 

parts within teaching (thoughts, concepts, hypotheses, principles). The mental map as a mind concept is 

considered a crowning achievement of thinking. A map is stored in memory as a structure, in which 

audio and visual data about specific information together with models of efficient action are 

accumulated. 

The mapping technique is based on the assumption that the human brain stores new information through 

keywords and images. 

Mental mapping is a natural technique (rooted in the human thinking model) for information/knowledge 

organisation and visualisation of a data complex, and their mutual interactions. Mental mapping in the 

educational process provides new possibilities for education. With this technique, we can view learning 

content holistically and also analytically, it brings an innovative perspective of learning content and its 

structure or systematization. Mapping in educational practice can help the teacher and pupil, and their 

interaction. 

The understanding and interpretation of a concept map is a difficult and active process with relational 

character, as the pupil identifies his/her own knowledge structure and key elements of the learning 

content. New forms of understanding are gradually achieved by connecting information with previously 

created functional networks of knowledge. Mental mapping is considered a useful technique that helps 

to make learning more efficient and to categorise acquired information into logical relationships 

(between concepts, thoughts, links, associations) which are structured, analysed, synthesised and 

generalised. 

The teacher has two options when starting work with a mental map – he/she can assign pupils the task 

and they have to write out all the familiar words from the learning content (in this way the teacher can 

recognise terms considered to be primary and secondary) or the teacher can define words that should be 

used in the map and arranged the structure himself/herself. Graphical representations through mental 

maps have positive effects on cognitive processes, improve learning, but require more activity from the 

learner. They facilitate and streamline pupils’ work – especially of individuals with problematic verbal 

expression. In this way, pupils have to understand their knowledge, analyse, hierarchise and organise it 

logically which prevents mechanical knowledge acquisition. Through mental mapping, pupils have an 

overview of the learning content and the cooperation in learning is strengthened by comparing between 

pupils and in addition, critical thinking is also significantly developed (Gunišová and Kozárová, 2016). 

Particular attention to the matter of the impact of mental mapping on pupils' attitudes to learning was 

given by, for example, Broggy and McClleland (2008) who focused on the specific subject (physics) in 

their study. The main results of the study showed that university students’ attitudes to physics improved 

after working with mental maps. Luchembe et al. (2014) in their research experiment came to the 

conclusion that mental mapping is a better teaching method than worksheets, since learning with mental 

maps is more meaningful. The study has proven in another method of an interview that pupils used 

mental maps for revision and comparison of the new information to the old one. Pupils also stated that 

they had a positive attitude to mental maps and are planning to use them for other subjects as well. 
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We can observe that several experts have dealt with pupils’ attitudes to learning. However, we believe 

that only few authors to almost none looked into pupils’ attitudes to learning in primary education. That 

is where we see a space for our research investigation. We focused on how working with a mental map 

in the educational process affects pupils’ attitudes to learning in primary education.  

Methods 

The main aim of the present study was to identify the impact of mental mapping on attitudes of primary 

school pupils to the learning process. The mentioned research objective has established the following 

relational research problem: In the educational process, what is the impact of working with mental maps 

on the attitudes of primary school pupils to learning? The research problem established a hypothesis that 

has been verified through research investigation. 

H1: We assume that pupils whose teacher has regularly applied mental maps in the educational process 

have a more positive attitude to learning than pupils whose teacher did not apply mental maps regularly. 

In the research investigation, we used a scale questionnaire with 11 items, the goal of which was to 

identify the subjective opinions and attitudes of pupils to working with mental maps, learning itself and 

education through mental maps. The questionnaire was completed by pupils working with mental maps 

regularly and pupils who know mental maps, but do not work with them regularly. These pupils see 

them just as an activity in a workbook or textbook. The employed questionnaire is not standardized, but 

it was specifically created for the needs of this study and is intended for pupils in primary education in 

the Slovak republic who have at least known mental maps before and can read and write. For the purpose 

of this study, the focus was on items defining views and opinions on learning and education through 

mental mapping. We have also conducted interviews with teachers on the attitudes of pupils to learning 

through different methods including mental mapping. 

The selection of the research sample was determined by several factors. There were 182 respondents – 

pupils of the third and fourth grade that were adequately accustomed to the school environment. 

Learning content in the selected grades is more comprehensive. Their ability to express themselves 

through writing and visualisations changes as well. For our research sample, we selected pupils of the 

third and fourth grade who have already worked with mental maps in the educational process. The 

survey was conducted in seven primary schools in the Nitra, Trenčín and Banská Bystrica region in the 

Slovak Republic. There were 182 respondents in the survey who answered eleven questions, of which 

101 pupils have worked with mental maps regularly and 81 pupils have worked with mental maps 

irregularly or not at all. We compared the answers of these two groups of pupils in the charts below. 

Results 

The obtained data has been processed and analysed using Microsoft Excel. The assessment of the 

questionnaire is graphic, and the results were analysed based on the answers of the respondents to 

individual questions as presented in the following charts.  

Figure 1: Do you use mental maps? If yes, explain when. 

 
Source: Koleňáková, Kozárová 
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We can see in Chart 1 that 82% of surveyed pupils answered that they work with mental maps regularly. 

Only 5% were also in favour of this answer, while the remaining 11% responded that they do not know 

mental maps or cannot work with them. In the group of pupils who do not work with mental maps 

regularly, only 33% responded that they use mental maps, the remaining 12% could not respond to this 

question and 23% responded that they do not use mental maps while the remaining 16% were also in 

favour of this answer. Pupils who work with mental maps stated that they use mental maps mostly during 

lessons of science, national history, the Slovak language, creative reading and writing. Some of them 

wrote that they use them for revision, home learning or doing homework, but did not specify a particular 

task. 

Figure 2: Do you remember more when you make a mental map from learning content or when you 

make one during lesson? 

 

Source: Koleňáková, Kozárová 

We can see in Chart 2 that 60% of surveyed pupils who work with mental maps regularly thought that 

they can remember more with mental maps. A particularly pleasing finding is the fact that 25% were 

also in favour of this answer. The remaining 14% responded that they cannot choose which form of 

work with mental maps they prefer to remember more. In the group of pupils who do not work with 

mental maps regularly or at all, only 25% responded that they can remember more with mental maps 

and 20% were in favour of this answer, another 20% could not answer this question, 11% responded 

that they cannot remember more with mental maps. The remaining 22% were also in favour of this 

answer. The chart shows that pupils working with mental maps are aware of the benefits of working 

with mental maps and able to remember more of the learning content made into a mental map. 

Figure 3: Is it fun to learn at school? 

 
Source: Koleňáková, Kozárová 

We can see in Chart 3 that 63% of surveyed pupils who work with mental maps regularly perceived and 

thought of learning at school as fun and another 22% were also inclined to this answer, the remaining 
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14% of pupils responded that they do not know or that learning at school is no fun at all. In the group of 

pupils who do not work with mental maps regularly or at all, 40% responded that learning at school is 

fun and only another 15% were in favour of this answer. 10% selected the answer I do not know and for 

20% of respondents stated that learning is no fun, and the remaining 15% were also in favour of this 

answer. The chart shows that pupils working with mental maps more regularly feel much better about 

learning at school than pupils who do not use mental maps often or at all. 

Figure 4: Do you prefer “cramming” and memorizing things? 

 
Source: Koleňáková, Kozárová 

Chart 4 with pupils’ answers shows that only 16% of surveyed pupils who have worked with mental 

maps regularly liked “cramming” and 12% were inclined to this answer. We consider it a success that 

up to 32% pupils responded that they do not like “cramming”, and the remaining 15% were in favour of 

this answer. In the group of pupils who do not work with mental maps regularly or at all, 27% responded 

that they liked “cramming” while another 20% were inclined to this answer. Another 30% did not know 

the answer to this question, 15% responded that they do not like “cramming”. This chart clearly shows 

that pupils who use mental maps regularly do not like “cramming” but prefer working with mental maps 

– as they need to understand the content they are learning. By contrast, the second group of pupils who 

do not work with mental maps regularly chose the answer of memorizing things which can be a 

consequence of the fact that they do not necessarily know any different ways of learning something 

Figure 5: Is learning with a mental map easier and faster? 

 

Source: Koleňáková, Kozárová 

Chart 5 shows that 49% of the surveyed pupils who work with mental maps regularly thought that they 

learn better and faster thanks to working with a mental map. 28% respondents were inclined to this 

answer, too. Rather surprisingly is that only 4% pupils responded that they do not learn with a mental 

map better and faster, and the remaining 3% were inclined to this answer. In the group of pupils who do 

not work with mental maps regularly, 22% responded that they learn with a mental map better and faster 

and another 15% were in favour of this answer. Another 17% of respondents answered that they do not 
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learn with a mental map better and faster and the remaining 12% were also in favour of this answer. The 

pupils who responded that they do not learn with a mental map better and faster, wrote that they prefer 

to memorize everything from notes in an exercise book. At the same time, they realise that this kind of 

learning is mechanical and without deeper understanding. 

Based on the conducted and evaluated questionnaire survey, we can conclude that the hypothesis H1 

was confirmed. On the one hand, we have found out that thanks to mental mapping in educational 

process pupils gain a deeper insight into the learning content and participate in lessons more. They 

perceive learning as fun and relax and are not afraid of it. On the other hand, pupils who do not use 

mental maps are often loath to go to school, do not want to participate in any activities, and show no 

interest or inner motivation to learn. 

Conclusion 

There are many efficient and useful education methods we know from the literature that lead to the 

comprehensive personal development of pupils. To a great extent, learning plays an important role in 

this development. We deem it important that the efficiency of teaching is increased through innovations, 

modifications and application of different learning strategies brought to the educational process. 

Our aspiration in the present paper was to highlight the efficient learning and teaching method through 

mental mapping (and the importance of its application in the educational process). We believe that it is 

necessary to constantly remind teachers in educational practice of the benefits of this method. The role 

of a teacher in the educational process is to provide pupils with a good feeling and the motivation for 

learning and personal development. If a pupil is to improve and make his/her learning and information 

processing more efficient, they have to be able to choose an appropriate strategy for the given learning 

situation. 

If we want to make teaching more efficient, it is important to make learning active and efficient. The 

question is, if it is even possible. Can we affect learning efficiency by working with different educational 

strategies? Do teachers sufficiently emphasise the development of different cognitive functions of 

pupils? 

The study emphasizes more positive attitudes and perceptions of learning by primary school pupils. 

Mental mapping is one of the appropriate learning methods used by pupils in primary education. The 

application of mental maps to the learning process does not only make education more efficient, but 

thanks to their activating function pupils become active participants in the modification of their 

knowledge systems. Mapping also helps pupils with faster understanding and linking of knowledge that 

can be applied in practice. As proven in the survey, the usage of mental maps changes the perception 

and attitude towards learning and the educational process. 

The strategy of mental mapping can also develop critical and creative thinking of pupils. Although this 

method requires patience and understanding in the beginning, it is ultimately an appropriate way of 

meaningful learning for pupils.  
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PLOVDIV – THE CULTURAL CAPITAL OF BULGARIA 

Vasil Kolev1

 
Abstract: This paper is focused on the cultural diversity of Plovdiv city, Bulgaria that has been developed and preserved during 

the town’s existence and its impact of the cultural life across the country that eventually led to the election of the city as 

European Capital of Culture 2019. Several events not well known to the general public were key factors for the preservation 

of the multicultural appearance and diversity of the city. A review of the four-year framework of programmes, projects and 

events implemented under the project “European Capital of Culture” funded by European Union is presented. The aim of the 

article is to present an analysis of the possibilities and the specifics in the development of projects from the creative industries 

in the city. 

The article also reflects part of the results of an empirical survey conducted in the period 2017-2018 in the city of Plovdiv 

among 105 creative organizations through their managers. The purpose of the empirical study was to investigate the 

management profile of the art organizations, including the opportunities and capacities for developing and managing projects 

and using the European Union's creativity-related programs. 

JEL Classification Numbers: M21, O22, Z11, DOI: 10.12955/cbup.v7.1403 

Keywords: creative industry, project, development, management 

 

Introduction 

Plovdiv is one of the oldest cities in Europe. Its motto is "Ancient and eternal" and many times during 

its existence the city was declared as the cultural capital of Bulgaria. Over the centuries the name of the 

city has changed many times - Eumolpia, Puldudeva, Philippopolis, Trimontium, Flavia, Ulpia, Puldine, 

Filibe, and Plovdiv. The preservation of the cultural and historical heritage plus the development of 

cultural industries are of importance for the present appearance of the city and the preservation of its 

spirit. The main factors influencing the transformation and the preservation can be found within the 

statement of Barkalova and Kazashka: “Within the creative and cultural industries are combined the five 

pillars of evolutional and emotional development of mankind and society: art – application of human 

creativity and imagination for the creation of beauty and emotions, science - theory, technology and 

innovation, as creations of  the human intellect; education - learning, transfer of experience and 

knowledge, creation of attitude towards learning; culture - a sense of identity and belonging and personal 

development – intellectual and emotional growth of men as person and as part of the society.”  

(Barkalova and Kazashka, 2010 p.81-83). 

Plovdiv is also known as the city of the seven hills turned into a cradle of art and culture, a spiritual and 

intellectual center and a repository of education.  

The footprints of the different cultures which passed through the city during its existence are easily 

distinguished within the preserved architecture and cultural monuments. The preservation of the city’s 

cultural diversity took a great deal of effort and will throughout history, especially the period XIV – 

XIX century, when Plovdiv was part of the Ottoman empire. 

On one hand the rich history of the city is a prerequisite and condition for the city to develop an economy 

based on the creative industries, which represent 10% of the city's economy. On the other hand, this is 

one of the reasons why Plovdiv was chosen as European Capital of Culture in 2019, together with the 

Italian city of Matera. 

The European Union Initiative "European Capitals of Culture" dates back to 1985 and is one of the most 

recognizable cultural and arts initiatives in Europe. The initiative was launched at the suggestion of the 

Greek Minister of Culture - Mrs. Melina Mercury, and the idea is to focus on the cultural life of cities 

in Europe. Through culture and art, European Capitals of Culture improve the quality of life in these 

cities and enhance their sense of community. Citizens can participate in annual activities and play a 

bigger role in the development of their city and cultural expression. Being a European capital of culture 

brings fresh life to these cities, increasing their cultural, social and economic development. European 

Capitals of Culture present cultural diversity, cultural heritage and the common history of cities, the 

language of art and science is universal and opens new opportunities for creative personalities and 

researchers. 
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In this context, this study is useful and up-to-date and can serve as a basis for future comparative analysis 

and research in this field. 

Data and methodology 

A total of 272 questionnaires were sent in electronic form to the managers of the creative and recreational 

industries in the territory of the city of Plovdiv, a total of 120 completed questionnaires with 99% 

response rates were received. After validation, due to inaccurate and missed answers, 105 questionnaires 

were submitted for analysis. 

A statistical approach was found as the most appropriate method for studying the problem since the 

information was received directly from the managers of the art organizations. Moreover, as it was 

determined by Anna Veleva and Margarita Ruseva, in their book “The aggregate approach in statistics”: 

"Statistics is an open system of rules (scientific macroknowledge and macroskills) that serves the human 

information system (HIS) in searching, finding and using the truth in a given problem situation - the 

truth as it exists in the reality. The HIS is self-organizing, self-controlling, self-governing and self-

developing biological integrity, unity and synchronicity of matter, knowledge and energy.” (Veleva and  

Ruseva, 2016). 

The management profile of 105 art organizations in Plovdiv was analysed. 57.5% of them are private 

and 42.5% are state organizations, of which 77.1% are small enterprises, 20.95% are medium enterprises 

and 1.9% are large enterprises. The art organizations with a turnover of more than 50 000 to 100 000 

leva represent only 6.67% while the relative share of the organizations with turnover exceeding BGN 

100 000 is relatively high at 31.43%. This is largely due to the share of medium and large creative 

industries in the city. 

The staff number employed within the last year at creative organizations up to 2 people were 69.5% of 

the respondents, while only 7.6% of the organizations had more than 10 people. Between 3 and 9 people 

are employed in 22.9% of the creative industries that took part in the survey. 

Average wages are an important indicator of the socio-economic development of the arts and therefore 

need to be analysed in different ways. The incomes of the employees in 61.9% of the creative and 

recreational industries in the city of Plovdiv are between EUR 230 and 460. It is alarming that in more 

than 35% of the organizations the average gross salary is up to EUR 230. Extremely small is the value 

of the relative share of creative industries in which the average monthly gross remuneration is over EUR 

460. 

Figure 1 presents the developed and submitted project proposals by art organizations in Plovdiv during 

the last 5 years. It is noteworthy that the average level of prepared and submitted proposals is quite low 

at 10.3%. We can conclude that most art organizations make proposals - 55.2%, and 34.5% of the art 

organizations apparently have a good previous experience in project preparation and implementation, 

and this determines the high percentage. 

Figure 1: Developed and submitted project proposals from the creative industries in Plovdiv during 

the last five calendar years 

 

Source: Kazashka et al., 2018 
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Figure 2 presents the projects developed and implemented in the last 5 calendar years. A high percentage 

- 53.8% of the creative organizations indicated the answer "up to 5 projects" and 30.5% of them had 

over 10 projects approved and implemented in the last five calendar years. Between 5 and 10 projects 

were realized by 7.6% of the creative industries in Plovdiv for the indicated period. From the results 

obtained it is clear that 8.1% of the organizations failed to implement any of the prepared and submitted 

project proposals. 

Access to funding for arts organizations in these sectors may be difficult, mainly due to the intangible 

and collateral nature of their assets, the limited scale of the market, the uncertainty of demand, the lack 

of expertise on the part of financial intermediaries and the low examination of the specifics of the 

creative industries. 

The interest of the present study is also the opportunity to finance cultural organizations through project 

activity, using national and international financial instruments. 

From the results obtained, it is seen that the sector of the creative industries needs investor support. This 

requires the creation of a package of investment proposals in certain areas as well as investments by 

regional and municipal authorities. 

To create such an investment program, more in-depth and more targeted research is needed in the fields 

of creative industries, marketing and economics of culture. 

Account must be taken of the fact that 8.1% of the organizations did not develop and submit a project 

proposal. The reasons for this may be different, so special attention and further analysis needs to be paid 

to guide managers from these organizations and local governments about the training, tools and policies 

involved in activating this diaspora. 

Figure 2: Successfully implemented projects over the past five calendar years 

 
Source: Kazashka et al., 2018 

Figure 3: Types of projects implemented by the creative industries in the city of Plovdiv 

 
Source: Kazashka et al., 2018 
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Figure 3 presents the distribution of the realized creative projects by sector. The largest share of projects 

in the field of performing arts is 52.3%. Educational projects related to art are 22.9%, 14.3% of projects 

focus on modern visual arts. Successful project proposals in the field of cultural and historical heritage 

account for 8.6% of the approved and executed projects in the city of Plovdiv. The smallest is the value 

of the relative share of projects related to cultural periodicals and scientific research. 

The conducted empirical study also shows the estimated value of the realized projects. The majority of 

projects - 63.9% - are worth up to 25,000 euros. Another part - 30.5% of the respondents are developing 

projects up to 50,000 euro, and only 5.6% implement bigger projects worth more than 50,000 euro. 

Results of the implementation of key projects in 2014-2018: 

The project “Tobacco City” - started in 2014 with organized discussions on the future of the old tobacco 

storages and district, 1 exhibition was held, and 1 documentary was broadcasted. In 2015 preparations 

were made to create an online platform that was implemented in 2016 (Official launch of the online 

platform "The Tobacco City", 2016). The platform is used for the dissemination of the project, the events 

and presentation of 10 conceptual ideas for the development of the district. In 2017, 1 conference was 

held and the "City Games" initiative was implemented. In 2018 a massive five-story building of a former 

tobacco warehouse and furniture shop was turned into a space for culture and art, and also the seat of 

the “Foundation Plovdiv 2019”, opened its doors for the realization of cultural events. The building was 

named "WAREHOUSE". 

The project "Kapana creative district" - in 2014 the first phase of the project was implemented - for the 

renovation and opening of 10 new art spaces. In 2015 the second phase of the project was implemented, 

bringing 6 new creative spaces for cultural events and where 13 events were held. In 2016 the third 

phase of the project "Kapana-Events and Intervention in the Urban Environment" was implemented, 

where a total of 27 project proposals were submitted for events and activities in the district from which 

9 were implemented.  

In the same year, the project’s website was created. In 2017 in partnership with the “French Institute in 

Bulgaria”, a fourth phase of the project was carried out with a focus on French Culture - 49 proposals 

were submitted, of which 5 were approved for funding. The approved projects were implemented in 

April and May of 2018 (About the Project “Kapana Creative District”, 2017). 

The project “Mahala” - launched in 2016 which started with conducting anthropological research into 

Plovdiv’s “Stoliupinovo” district, mainly inhabited by the Roma population. In the same year, an 

"international architectural workshop" was conducted, as a result of which projects were planned for the 

development of the district. In 2017 discussions with focus groups occurred and training activities were 

held, a mapping of the “Stoliupinovo” district was also carried out. In 2018 an ethnographic survey of 

the communities within “Stoliupinovo” district was completed and published. 

The project “Cinema Cosmos” consisted in 2016 of eight meetings which were held to generate ideas 

for the future development of the old socialist cinema. In 2017 the project has started with a discussion 

on the reintegration of cinema into the life of the city. 

The project "Maritza River and Ada Island" which in 2016 consisted of the organization of 3 thematic 

events – an exposition of rare bird species living in the island area; the open screening of “Jumbo Wild 

films” and an interview with Alex Head with the topic “Adata island”. In 2017 the project continued 

with an organized weekend for children and families dedicated to the Green Initiative. The 

complimentary international project "School for Spectacles" was also implemented, attracting 25 artists 

who participated in a one-week forum. 

In the same year, the ADATA AiR residency program was also launched with the main goal to generate 

project concepts related to Ada Island. Following its announcement, the program has attracted 320 

applications. In 2018, the first session of the program finished and  37 artists from 14 countries were 

selected to work on a rotating basis in Plovdiv. Moreover another 29 artists from 12 countries were 

selected in the second session of the program. In total 7 presentations on the ADATA AiR residency 

program were implemented. 

The Cyrilisation Project - launched in 2017 with one exhibition under the motto "Together in Cyrillic" 

and a Calligraphy Workshop. In 2018 an international font conference was organized; "Typofest" 

festival was held and an exhibition "The Yard of the Cyrillic in Pliska" was organized. 
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Project Forum 2019 - started in 2016 in the same year 26 seminars, workshops and thematic conferences 

were held. In 2017 and 2018 project implementation continued with various events - presentations of 

successful projects, discussions, thematic lectures, creative workshops, educational platforms and info 

meetings (Plovdiv 2019 Foundation annual reports, 2019). 

The palette of the various cultural events provided within the framework of projects selected as 

complimentary to the key projects of “Plovdiv 2019” unfolded in 2017 with the implementation of 14 

complimentary projects. The build-up of events continued in 2018 - 11 projects implemented in the first 

quarter, 21 projects implemented in the second, 22 projects third quarter and 34 projects in the fourth 

quarter – laying down the foundations for the official opening of “Plovdiv 2019”. 

The official opening of “Plovdiv-European Capital of Culture 2019” took place in the form of an 

"opening weekend" of three days from 11th to 13th of January 2019 with the implementation of 38 events 

with duration from several hours to more than two days (11.01-11 events, 12.01-14 events, 13.01-13 

events). The residents and guests of the city have had unforgettable experiences fueled by large-scale 

exhibitions; film screenings; children's programs - painting shops, children's workshops and quizzes; 

chamber concerts; theater performances; tango opera and various music and dance programs in open 

spaces. The events were organized at iconic areas of the town - Old Plovdiv, Kapana quarter, Tobacco 

city, museums, squares, street and park spaces. The main event of the opening program was the open-

air show "We Are All Colors" on 12.01.2019 with the participation of over 1500 Bulgarian and foreign 

artists of all ages. The impressive number of participants on the stage is the result of a successful 

volunteer program implemented via specially designed volunteer software, articles written by 

volunteers, the volunteer program “Foster Family” and a variety of organized meetings with different 

topics (“Programme Highlights”, 2018). 

The implementation of events in the cities selected as European Capitals of Culture is carried out on the 

principle of financing a program based on projects to be implemented during the household. 

In order to evaluate the success of the projects of organizations working in the field of creative and 

recreational industries, a question has been formulated which gives information on successfully 

implemented projects over the last five years. 

Figure 1 presents the projects developed and implemented in the last 5 calendar years. A high percentage 

- 53.8% of the creative organizations indicated the answer "up to 5 projects" and 30.5% of them won 

and realized over 10 projects in the last five calendar years. Between 5 and 10 projects were realized by 

7.6% of the creative industries in Plovdiv for the indicated period. From the results obtained it is clear 

that 8.1% of the organizations failed to implement any of the prepared and submitted project proposals. 

Access to funding for arts organizations in these sectors may be difficult, mainly due to the intangible 

nature of their assets and collateral, the limited scale of the market, the uncertainty of demand and the 

lack of expertise on the part of financial intermediaries, the examination of the specifics of the creative 

industries. 

The interest in the present study is also the opportunity to finance cultural organizations through project 

activity, using national and complementary international financial instruments. 

Conclusion 

In conclusion, it can be summarized that during its centuries of existence, Plovdiv has always played 

the role of an economic, administrative, political, cultural and spiritual center, an educational and 

creative hub. The city, founded by a Thracian tribe, passed through the reign of Macedonians, Romans, 

Slavs, Byzantines, Latin crusaders; and at more recent times was inhabited by Bulgarians, Greeks, 

Turks, Jews, Armenians, and Roma; was demolished and rebuilt during its history; bearing the messages 

of the past centuries and preserving spirituality and culture; today Plovdiv is declared as the European 

Capital of Culture 2019.  In this context, the conclusion is that creative industries need to use their 

capacity develop the city’s culture and heritage. 

The results obtained are the basis for future research and comparative analyses, and the results obtained 

are useful for realizing and increasing the opportunities for project development and management. An 

approach has been proposed to expand the knowledge and potential of arbors, to evaluate and motivate 

the choice of appropriate business models for management and financing. 
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There are a number of sectors within the cultural industries that could certainly benefit from financial 

support and EU specialized funds to support their development and innovation. 

The transformation of traditional institutions into cultural industries consists of changing forms of 

governance, forming new partnerships, finding extra-budgetary sources of funding, providing modern 

services, etc., which in principle help to solve the internal problems of the cultural sphere. 
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EDUCATION CONCERNING HISTORICAL CITIES AS AN EXAMPLE OF AN 
ORIGINAL CURRICULUM TAUGHT TO STUDENTS OF THE ARCHITECTURE 

AND SPATIAL MANAGEMENT COURSES 

Dominika Kuśnierz-Krupa1
 

 

Abstract: This article discusses the need for social education—in this case, concerning students of the architecture and spatial 

management courses—on the matter of the protection of historical cities. In response to this need, the author of the article has 

formulated two original curricula covering this scope. They are taught at the Cracow University of Technology. The first, as a 

seminar, is addressed to students of the architecture course and has been named “Protection of historical cities”. The second is 

taught as a spatial management course in the form of design classes and has been named “Legal and social conditions in the 

protection of the cultural landscape”. The need to educate students of architecture and spatial management on the matter of the 

protection of the cultural landscape of historical cities is necessary due to the potential threat to cultural heritage that is posed 

by new development projects. Future architects and planners must understand the need to protect historical assets and the value 

of historical urban layouts and precious works of architecture. Only then will they be able to properly, correctly and responsibly 

practice their future profession which will include, among other things, the verification of and participation (to a varying degree) 

in the process of carrying out architectural and urban design projects, often in a historical environment. It should be noted that 

the protection of cultural heritage, including historical cities, is an important aspect of the functioning of every society, as 

cultural heritage is an essential factor of the life and conduct of every person. It constitutes the material and spiritual legacy of 

past generations, as well as the legacy of our time. 

UDC Classification: 71, DOI: 10.12955/cbup.v7.1404 
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Introduction 

Protecting cultural heritage is an important aspect of the functioning of any society. According to the 

Polish National Heritage Institute, "it constitutes the material and spiritual legacy of past generations, 

as well as the legacy of our time. It denotes value—tangible or intangible—handed down by our 

ancestors and that defines our culture. It includes in it all of the environmental effects resulting from the 

interaction between humans and their surroundings over the centuries" (National Heritage Institute, 

2019). Therefore, its protection is extremely important and, as a result, so is social education, whose 

goal should be to raise awareness concerning the value of the domestic cultural landscape, historical 

structures and space. The protection of the cultural landscape, including the cultural heritage of cities, 

was mentioned in several international documents, including the Charter for the conservation of historic 

towns and urban areas  published by ICOMOS in Washington in 1987, as well as the UNESCO 

Recommendation on the historic urban landscape, drafted in Paris in 2011. At the same time, numerous 

scholarly publications discussing the subject of the cultural landscape in its various aspects are written. 

Their authors point to the protection of the cultural landscape (Kuśnierz-Krupa & Krupa, 2017), the 

need to document it (Krupa, 2018) and make it accessible (Kuśnierz-Krupa & Krupa, 2008), 

underscoring positive examples of the restoration of both historical buildings (Kuśnierz-Krupa, 2017) 

and entire urban complexes (Krupa, 2015). When discussing the problem of the cultural landscape which 

is currently under threat of decay by the uncontrolled expansion of development, we should also consider 

the precepts of sustainable development (The Sustainable Development Agenda, 2015), which require 

us to protect and restore cultural heritage so that it will survive and be accessible to future generations.  

All of the abovementioned topical problems associated with the protection of cultural heritage result in 

a need for far-reaching social education concerning the need for protection, but most of all, raising 

awareness of the value of heritage as a form of global capital that our ancestors have amassed, chiefly 

among future designers (architects and planners) who are being given a significant mandate of trust and 

influence over the creation of the space that surrounds us. 

The "Protection of historical urban complexes" module 

The "Protection of historical urban complexes" module is aimed at students of the Architecture course 

who study at the Faculty of Architecture of the Cracow University of Technology. The scope of the 

module was formulated by the Author of this article in 2014, with the module being added to the 

curriculum of Master's studies (second tier) a year later, in 2015. Module classes are taught during the 

second semester of the first year, in the form of seminars with an allotted time of 15 hours. 
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The goal of the module is to educate students on the matter of respecting as well as the need for the 

restoration and protection of the cultural landscape of cities, providing them knowledge concerning the 

constitutive elements of historical cities, as well as forms and methods of their protection that are used 

in Poland and Europe. As a part of the module, students prepare a term project in six-person groups. The 

subject of the project is one of several tens of small Polish towns of the Lesser Poland or Subcarpathian 

voivodships e.g. Myślenice (Fig.1), Niepołomice, Wieliczka (Fig.2), Bochnia, Brzesko, Nowy Targ, 

Lanckorona and others. These towns are centres with a rich history and that still possess a significant 

body of cultural heritage sites, which are currently facing problems with protecting and restoring them 

(D. Kuśnierz-Krupa, 2019). 

Figure 1: View of the historical centre of Myślenice from a bird's-eye view.  

 

Source: Gorgolewski (2017) 

 

Figure 2: View of the historical centre of Wieliczka from a bird's-eye view. 

 

Source: Gorgolewski (2017) 

The project that students prepare is composed of three parts. The first part focuses on the history of the 

selected town. Using literature and all other available sources (e.g. the national archive, museum 

collections, the archives of local associations), the students are to write a schematic overview of the 

history of the urban centre and supplement it with archival cartography (historical maps) and 

iconography (engravings, archival photographs, postcards). This is a very important education stage, as 
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well as of the term project, because students gather their first pieces of information about the history of 

the city, the conditions in which it was established, local traditions and cultural assets.  

Upon completing the first part of the project, students start to work on the second part of their task, 

which pertains to the present and the current condition of the city's cultural heritage assets. They perform 

field research in the form of on-site visits to sites in the selected city, evaluating its assets and 

commenting on the state of preservation of its historical buildings and spaces. The photographic 

documentation that students prepare, along with the plan of the city, on which they mark the 

photographed and evaluated buildings, is a very important element of this section of the project. Thanks 

to the previously acquired knowledge about the town's history, the students already know which 

elements of the city's cultural landscape they should focus on. These are predominantly: the local parish 

church, the town hall, the market square, the monastery, examples of historical timber and masonry 

residential architecture, the synagogue, and/or relics of historical industrial buildings. This section 

makes students aware of which historical buildings still exist in the town and what their current technical 

condition is. 

The final (third) part of the term project is a conclusion of the entire module. As a part of this section, 

students verify the legal regulations associated with the protection of the town's cultural landscape. They 

acquaint themselves with the heritage sites registry and the municipal historical sites registry, they 

analyse the provisions of the town's local spatial development plan in terms of additional indications 

concerning the protection of cultural heritage. Thanks to these efforts they gain knowledge on the forms 

of protecting heritage sites listed in the Act on the Protection and Preservation of Historical Monuments 

of 2003 (with later changes), as well as the manner in which information on this subject can be collected. 

The third part ends with a presentation of a concept of activating and promoting the selected town with 

the use of its cultural assets. Here it should be noted that the project focuses on small towns, which are 

not too wealthy, and therefore suffer from neglect. These towns, apart from problems associated with 

maintenance and proper restoration and preservation of their bodies of cultural heritage sites are also 

tackling other issues such as unemployment or slow economic development. Oftentimes it also happens 

that these towns, despite a rich history and a wealth of heritage sites, are not perceived as historical 

towns that are worthy of protection or of being familiarised with. This statement applies both to the 

residents of these towns, as well as potential tourists. 

Coming back to the concept that the students present, it should be noted that it is meant to highlight the 

potential possibilities of procuring funding for the town's protection and restoration. 

In conclusion, the "Protection of historical urban complexes" module is primarily meant to sensitise 

future architects to the problems of protecting the cultural landscape of historical towns, while the 

project that they prepare is meant to teach them teamwork, perform subject literature and archival 

collection queries, conduct field research and asset evaluation and, as a result, analyse the collected 

materials and prepare a comprehensive vision of the development of a historical town with the use of its 

history, tradition and heritage sites on this basis. 

The “Legal and social conditions in the protection of the cultural landscape” module 

The "Legal and social conditions in the protection of the cultural landscape" module is addressed to 

students of the inter-faculty Spatial Management course taught at the Cracow University of Technology. 

The content of the module was prepared by the Author of this article in 2017 and it became included in 

the Master's studies (second tier) curriculum of the course a year later, in 2018. The classes are taught 

to first-semester first-year students in the form of 15 hours of design classes. 

Teaching students about legal regulations and social attitudes associated with the cultural landscape is 

associated with properly preparing them for future professional work in municipal administration 

positions or design companies. It appears essential for there to be an element of social education 

concerning respect for the cultural landscape and its perception as a value here. 

As a part of the presented module, students work in two-person groups and prepare a conceptual design 

proposal associated with the promotion of the cultural landscape of a pre-determined town. 

In the current year the town that is being worked on is Skawina. Skawina is a Medieval historical town 

located around 20 km to the south-west of Krakow. It was established by a royal charter in 1364 A.D. 

on the land of three pre-existing villages that had belonged to the monastery of the Benedictine monks 

in Tyniec (Kuśnierz-Krupa, 2010). A royal castle was located in Skawina, which, during the Middle 
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Ages, fulfilled an important role in the state's defensive system created by King Casimir the Great. The 

parish church of Saints Simon and Judah that has survived to this day is also dated to the period of the 

town's founding (Kuśnierz-Krupa, 2010). 

The town's history has produced a sizeable body of cultural heritage sites, which is primarily composed 

of: the foundation-period Medieval urban layout, the parish church of Saints Simon and Judah along 

with its nearby cemetery, the filial church of the Visitation, a synagogue, a nineteenth-century town hall, 

a train station complex, a building of the historical "Sokół" Gymnastics Association, historical 

townhouses located around the market square (Fig.3), relics of historical timber buildings, relics of 

industrial buildings from the end of the nineteenth and the beginning of the twentieth century (Krupa, 

2015), as well as numerous historical chapels. 

The subject of the project is a conceptual design proposal of a spatial form or several spatial forms that 

will constitute a symbol in the cultural space of the town (Fig.4). It can have a symbolic dimension but 

can also be functional. It is meant to promote and shape social education in terms of the popularisation 

of knowledge about the history of the town and its historical sites. Design work is preceded by pre-

design studies divided into two stages. The first stage is associated with the students learning the history 

of the town and its historical sites. The analysis of the legal regulations associated with the statutory 

protection of the town's heritage sites is an important element of this stage. The second stage of pre-

design studies is associated with the analysis of the current state of the cultural landscape and is based 

on on-site visits across Skawina. Based on the collected information, students can make informed 

decisions concerning what the specific subject of their work will be and why, as well as which of the 

town's historical structures or groups of such structures should be promoted more, or about which the 

local community or tourists should be reminded of. 

Figure 3: View of the market square in Skawina from the south-east.  

 
Source: Author (2018) 

Conclusion 

As a conclusion to the discussion presented above, it should be noted that the problem of the protection 

of cultural heritage is a society-wide dimension. Designers, both architects and planners, who have a 

direct influence on buildings and spaces of high cultural value, including existing ones, have an 

important role to play here. They can exponentially aid the process of their protection and appropriate 

restoration. It is for this reason that the modules described above must be a component of the curricula 

of both the architecture and spatial management course. Their goal is to transfer knowledge about the 

heritage value of the historical city, the principles of the protection of this value, having students 

understand the need for the protection and restoration of the cultural landscape and the legal regulations  
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and social attitudes associated with its protection. As a consequence, students learn the procedure 

associated with design work that is proper for historical buildings that makes it possible to restore and 

properly protect them. 

They also present their own visions associated with the revitalisation of historical cities, as well as of 

their promotion and protection. These ideas can be used and implemented by the authorities of the 

Figure 4: Sample student project prepared for the module. 

 

 

 
Source: Dybiec and Kempa (2018) 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

483 

analysed historical cities. The student projects are planned to also be shared with the local community 

by, among other things, the organisation of open-air exhibitions. Because of this, the modules gain a 

broader dimension, one that is linked with the popularisation of cultural heritage outside the university, 

on the grounds of historical urban centres themselves and among the general population.   
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3D INNOVATION TECHNOLOGIES IN EDUCATION 

Penio Lebamovski1, Mitko Gospodinov2 

 

Abstract:  

Introduction: Studying the discipline of stereometry is difficult for students who do not have spatial imagination. To 

overcome this problem, software applications are being created in addition to traditional training methods to improve the 

understanding of 3D geometry. 

Objectives:  The subject of this article is the presentation of the functionality and tools of a created software application in 

teaching stereometry, with the help of which students will construct, observe, measure and study 3D geometric shapes, as 

well as create dynamic images. 

Methods: The methods: stereoscopy, polygon triangulation, cleaning/extrusion, and level of detail were used to create 3D 

geometric shapes via the software application designed for the secondary education of the Bulgarian students in stereometry 

Results:  The software application created the following objects in 3D space: regular prism (three to six sides), general three-

sided prism, special four-sided prism, regular pyramid (three to six sides), cube, sphere, cone and cylinder. The parameters of 

any geometric object can be adjusted, including the height and length of the sides, the slope of the sides, the number of sides, 

etc. Each object can be gradually opened or closed from its main network to the geometric object. Each parameter correction 

is interactive and visible immediately. Geometric shapes can be rotated in space, zoomed in to or out of, and viewed as a 

solid object or transparent net, as well as have the ability to change colors. 

Conclusion:  With the software application created, new opportunities for teaching and learning in the subject of stereometry 

are provided, which helps students to more easily understand spatial geometry and the ability of teachers to explain abstract 

problems in 3D geometry. 

UDC Classification: 37.01, DOI: 10.12955/cbup.v7.1405 

Keywords: 3D technology, 3D object, stereometry.

 

Introduction 

Modern information technologies allow different visual information to be displayed in three-

dimensional space (Piovesan et al., 2012). Information about the surrounding world is perceived by 

sight. In order to achieve maximum accuracy in the perception of information, it is necessary to 

provide a visual perception that is as close as possible to reality. When a 2D image is observed, the 

brain attempts to reproduce a 3D situation where information is lost, as each person subjectively 

interprets what they see according to their experience, knowledge, and other factors (Nedeva et al., 

2017). 3D image modeling is a key element in today's research (Beluce et al., 2015). The use of 3D 

modeling and animation, being actively involved in education provides teachers with new tools to help 

learners more easily perceive the learning material, increase their motivation, and help accelerate the 

learning of large volumes of knowledge (Petkov, 2017). Among the benefits of using 3D technology 

in education can be noted the following (Martin-Gutiérrez et al., 2017): 

 Teachers teach with the help of high-tech educational tools, thus saving time for explaining 

complex concepts and processes. 

 The visualization of the "complicated" themes in the curriculum helps students to better 

understand the material being studied. 

 Including 3D models of processes and objects in traditional ways of learning introduces 

innovation into the "routine" learning process, enhancing motivation for learning (Getso et al, 

2017). 

 It draws students' attention to lessons, increases concentration and attention, improves and 

accelerates the perception of the material studied. 

 Facilitates systematization of knowledge. 

 It facilitates the learning of more information, which has a positive effect on test results and 

exams. 

The purpose of this article is the presentation the basic functions and tools of a new software 

application for teaching students in stereometry in the study of 3D geometric shapes and to make the 

training more efficient and effective. 
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Literature review 

The methodology for training school students on stereometry includes the following two approaches: 

constructivism and connectivism (Bada, 2015). Constructivism is an approach where the learner uses 

previous knowledge to build new ones. School students can be divided into groups and given specific 

tasks in order to learn to work together in a team. In this type of training, the teacher is the most 

important; he is an organizer and supervises the learning process. The inverse approach of 

constructivism is the methodology of connectivity, which does not require knowledge acquired in the 

past (Siemens, 2005). The approaches used in it are mainly: monitoring and thinking. Using 3D 

technology in the middle course allows students to: explore, observe, experiment, discover, and 

suggest (Tővissy et al., 2016). They enable the learner to work independently and in a team while 

being supervised by the teacher. In some cases, it may be that the teacher becomes a mere observer. 

He does not explain before the students themselves try to make a concrete solution to the problem. 

Using the right software, the teacher will not waste much time preparing lessons. In the traditional way 

of teaching a sheet of paper and a board, students are struggling to study stereometry because they do 

not see the structure of the figures well. For example, when studying a cube, the student does not see 

the base well, namely that it is a square, he/she can accept the base for a parallelogram. Some of the 

most popular mathematical software are GeoGebra (GeoGebra, 2018), DALEST (Boytchev et al., 

2007) and CABRI 3D (Subroto et al., 2011). 

Until now, the research approach in Bulgarian education is specifically related to the mathematical 

dynamic software Geogebra. Only initial computer literacy is sufficient to use it (GeoGebra, 2018). 

The classic method, i. the use of chalk, line and pergel ensure the understanding of the drawing in 

stereometry. The construction of the drawing takes place in the imagination but in a flat structure. 

With modern computer technologies for construction, new possibilities are found for drawing 

geometric figures. CABRI 3D allows for the building of geometric figures in the virtual space 

(Subroto et al., 2011). Thanks to it, a new approach is emerging, such as design and creation 

(Rososzczuk, 2015). It is possible for a new spatial creation of the figure. Three-dimensional 

manipulations with geometric shapes are performed using this program. After creating the geometry 

object, the program allows interactivity, and the drawing can be brought back one step back or 

forward. It allows the object to be viewed at different angles. 

The work presented in the DALEST project is the result of the joint work of several European 

universities (Christou et al., 2007). The aim of the project is to develop dynamic 3D software for 

studying the stereometry in secondary school. The software has a convenient interface that helps the 

school student interact with the objects. DALEST allows objects to be drawn using solid/wireframe 

charts. The constructions in the program are made from: dots, lines, surfaces and other primitives. The 

aim is to help the student explore and discover the geometric properties of the figures. The software 

consists of several applications, such as: Cubix, slider, Stuffed toys, Cubix editor, Cubix shadow, etc. 

Methods for modeling three-dimensional objects 

The main goal of 3D technology is the realization of real models via a computer. There are three types 

of objects: light sources, objects and cameras. The triangle is the simplest polygon, as it is known from 

mathematics; three vertices of space lie in a plane that can form a triangle. This primitive is used to 

implement more sophisticated objects. There is an opportunity to implement 3D technologies in the 

field of mathematics. For the realization of this kind of technology it is necessary to use the most 

suitable techniques in three dimensional programming, such as: the triangulation of polygons level of 

details, sweep model, and others. Most of them are applied on surfaces rather than on multiple points. 

Sweep/Extrude model - In this method, a three-dimensional object is created by a plane section and a 

rule defining how the cross section moves in space to create the body (Gindis, 2016). 

Triangulation of polygons - With this method, surfaces can be created with a large number of 

triangles. It applies to the already created polygons (Klawonn, 2012). In other words, each created 

object can be divided into a large number of triangles. 

Level of Detail (LOD) - This method stores an object with a different number of triangles, and then 

decides which resolution will be applied to the object (Gordon et al., 2019).   The LOD approach can 

be applied to the representation of each object, such as: polygons, splines, voxels, implicit surface, etc. 

However, it is mainly applied to polygons. At this stage polygons are most commonly used in 
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computer graphics. There are many algorithms (Luebke et al., 2003) which are mostly applied to 

polygons, to be divided into a large number of triangles. 

These methods are used to create geometric bodies such as: a pyramid, a cube, a sphere, a cylinder, a 

prism, and so on. Stereometry objects can be represented as solid and wireframe. Many 3D graphics 

software uses wireframe to represent objects. This type of graphics consists of a number of peaks and 

angles connecting these peaks. On the other hand, solid objects are represented with a larger density. 

There are algorithms that can be used to convert from wireframe to solid. The process is called 

solidifying wireframes (Srinivasan et al., 2005). The basic solids models are: Primitive Instancing; 

Sweep presentation; Boundary representation (b-reps); Constractive Solid Geometry (CSG). In the 

first model, the modeling system is defined by a series of primitives with a solid shape. In the b-reps 

model, the object is described in terms of its boundaries: as peaks, edges, and lines. The CSG model 

has a combination of primitives that can be used to create complex 3D objects. Solid modeling uses 

topological information, in addition to the geometric, to represent the objects completely. The 

advantage of solid models over others is that the solid model leads to a more accurate design. The 

downside is that there is information that cannot be seen. 

Results 

Basic functions of the created software application for teaching stereometry 

A new software application has been developed to educate school students in the field of stereometry, 

incorporating some of the benefits mentioned in the software products presented above, as well as new 

functionalities. The application uses the JAVA object-oriented language for software implementation. 

This software implements the material included in the stereometry textbooks of the Archimedes 

Publishing House for secondary education of the Bulgarian students. The material studied is divided 

into modules of varying difficulty, as well as the opportunity to test students' knowledge.  

The main functionalities of the created software application are the following: 

 Stereoscopic visualization of the geometric shapes (prism, cube, pyramid, cone, sphere, 

geometric fractals, etc.) in order to study their basic elements such as: top, edge, wall, section, 

radius, etc.  

 Ability to represent geometric shapes from solid in wireframe. 

 Possibility of selection and manipulation. Once the object is selected, its position, orientation, 

size, density and color are determined. 

 Parametric representation of the selected object by setting values of certain parameters, such 

as: height, length, width, etc. 

 Possibility to unfolding the studied object in order to better understand it. 

 Ability to work in the "cross section" mode of the selected figure. The student selects the 

vertices of the figure through which to build the cross section and the application creates it. 

 Performing calculations such as: finding the surface area and volume of the geometric object 

studied, as well as converting the units of measurement. 

 Allows students to work in two modes: normal and dissection. 

 Ability to switch from 2D to 3D. 

 Possibility for the student to “enter” into the studied object and observe it from within. 

 An error message is displayed when incorrect input data related to the studied object is 

entered. 

 A library of geometric shapes has been created, such as: prism, cube, pyramid, cone, sphere, 

geometric fractals, etc., which is open for future expansion. 

 The application has a user-friendly interface implemented through: menus, buttons, tables, 

sliders, etc. 

 Help menus have been created to help students use the software. 

The advantages of the developed software application are the following: 

 Development of spatial thinking in students, where the object of study can be viewed at 

different angles, be reduced, enlarged; 

 Intuitive perception of the studied figures; 

 Holding students' attention to the object being studied; 

 Possibility for creative expression of students; 

 Ability to test students' knowledge. 
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Examples for creating 3D geometric shapes 

The software application contains a number of tools that can be used to construct 3D geometric 

shapes, as well as to manipulate its parameters. The article shows examples of three types of geometric 

shapes: pyramid, prism and cube. 

Figure 1 shows a pyramid in both application modes: normal and dissection. The pyramid (Figure 1a) 

is tilted and each side of the pyramid is colored differently. The software is designed such that the 

drawing style of any object can be in a ‘solid colour’ view (Figure 1a) or in a ‘transparentline’ view 

(Figure 1b), and students can select and colour the faces of the figures. 

Figure 1: Solid view and dissection mode of a pyramid 

                        
a)                                                                   b) 

Source: Author 

In Figure 2a a cube is shown inscribed in a regular quadrilateral pyramid, and in Figure 2b – 

parallelepiped. The lower base of the figure inscribed lies on the base of the pyramid, and its upper 

base is a cross-section parallel to the base of the pyramid. The application enables students to track 

how the body inscribed in the pyramid changes from a cube to a parallelepiped and vice versa by 

introducing the length of the edge of the prism. After previewing, the application automatically 

displays the length of the edge of the figure inscribed. 

Figure 2:  Cube and parallelepiped inscribed in a regular quadrilateral  pyramid 

                              
a)                                                                   b) 

Source: Author 

Figure 3 is showed a  proper prism. To visualization the proper prism, the student introduces: the base 

of the prism, which is a regular polygon and its height. When entering the height, the prism can be 

presented in two ways: straight (Figure 3a) and tilted (Figure 3b). 

The software is designed so that students can rotate a geometric object with respect to the three axes 

and thus gain a complete view of the object being studied. The software also allows the elements of 

the object to be dynamically modified for the student to explore its properties. The folding and 

unfolding process is an exciting area of stereometry, but it is difficult for students. With the help of the 

proposed software, this problem is solved. 
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Figure 4 shows the process of unfolding a cube. Through unfolding a cube, students will be able to see 

the base of the cube well as a square and not as a parallelogram. At the same time, they will 

understand the structure of the figure and will be able to try to derive the formulas for the surface of a 

cube and its volume. The application enables them to show two types of cube templates, namely from 

cube to figure, which can lie on a square grid and vice versa. 

Figure 3:  Straight and tilted prism 

                            
                                     a)                                                                          b) 

Source: Author 

 

Figure 4: Visualization of unfolding a cube 

               
 

               

Source: Author 
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Conclusion 

The created software application in teaching stereometry using the 3D technology enables students to 

observe, investigate and to discover for themselves the dependencies of the studied geometric objects. 

This makes the learning process more interesting, motivating, has increased quality and effectiveness. 

The software application is intended for both students and teachers. The application allows the student 

to work independently and in a team while being supervised by the teacher. The new approach to the 

spatial study of geometric shapes using the 3D technology complements the traditional teaching style 

and it is expected to lead to better results in the study of stereometry. The application created is open 

to future development, expansion and modification to meet all new requirements from teachers and 

students. 
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RESEARCH OF THE ABILITY TO ISOLATE SYLLABLES FROM WORDS IN 
PRESCHOOL AGED CHILDREN 

Monika Máčajová1, Soňa Grofčíková2 

 

Abstract: The presented study deals with theoretical starting points, issues and research findings in the area of phonological 

awareness in relation to the elementary linguistic literacy of preschool aged children in Slovakia. The theoretical-empirical 

study is focused on a child´s ability to manipulate with syllables. The research was conducted with 866 respondents in the 

age range of four to seven years old. The aim was to find out a child´s ability to isolate certain syllables from a word and 

name the word or syllable resulting from the removal of the specified syllable. Except two tasks for practicing, there were 

five tested words. Children presented their skill to isolate or omit initial, middle and final syllables in the tested words. The 

results are part of a more extensive study focused on the development of a complex tool used to evaluate the level of 

phonemic awareness.  

UDC Classification: 37, DOI: 10.12955/cbup.v7.1406 

Keywords: syllable, syllable isolation, phonological awareness, phonemic awareness 

 

Introduction 

In the current State Educational Programme for Pre-primary Education in Kindergartens in Slovakia, 

the Phonological Processes and Phonological Awareness are one of the sub-areas of the educational 

area Language and Communication. Pre-literate activities are already realized in preschools as an 

important part of language acquisition. Although reading instruction begins later at the primary school, 

some important skills which are included in the phonological awareness must be mastered prior to 

reading (Máčajová et al., 2017). Research findings show that children´s ability to comprehend and 

understand language is higher than their ability to produce speech (Garrett, 2009). The perceiving and 

learning of the sounds in a language help children to form appropriate phonological representations for 

real words. Individual qualitative differences of the phonological representations predict reading 

acquisition (Ziegler and Goswami 2005).  

Phonological and phonemic awareness 

The term, phonological awareness, refers to a child´s cognitive ability and reflect the sound patterns of 

words at different levels (syllables, onsets, rimes). Anthony and Francis (2005) consider the level of 

sensitivity to the sound structure in oral language to be significant however independent of meaning. 

Then child´s experiences with oral language seem to play an important role in phonological awareness 

development. Phonological awareness is the conscious ability of a person to perceive, comprehend, 

differentiate, detect and deal with the sounds in language and speech in the larger units as words and 

syllables (Torgesen, 2002; Vaessen, 2010; Goswami, 2015).  

Phonological awareness manifests itself in various phonological skills which develop in predictable 

time and as we mentioned earlier, recognition always precede production. These skills can be 

practiced in various activities and tasks consisting of rhyming (word that exhibits correspondence with 

another), matching rhyme and alliteration, syllable blending and splitting, full phoneme segmentation 

and manipulation (e.g. deleting, substituting).  

Phonological skills are differentiated depending on word structure, whether the task is aimed at 

syllables or smaller units like sounds, phonemes (Anthony et al., 2003; Anthony and Francis, 2005). 

They are manifested gradually by detection (matching similar sounds), synthesis (combining 

phonemes into syllables and words), and analysis (segmenting words or syllables into phonemes) 

(Abbott et al., 2008; Jošt, 2011). Máčajová (2011) described the conditions of correct audible analysis 

and synthesis as follows: maturity of a child; achievement of appropriate, adequate level of cognitive 

processes and systematic perception; quality of attention; language mastery; and good vocabulary.  

Bentin (1992) pointed to the research findings and assessment that children at the preschool age are 

quite successful in tasks where rhymes are detected, the number of syllables in the words are counted, 

but they are not able to isolate phonemes in the words. According to the author, preschool age children 

can recognize the number of words in a sentence (word level); can segment and blend at least three-
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syllabic words (syllable level); can understand the principle of rhyming and recognize rhyming words 

(rhyme level) and should be able to isolate the first and last phonemes in the words, to segment and 

blend phonemes in a word consisting of three phonemes, and to create a new word by changing a 

phoneme in it (sound level).      

Phonological awareness as a broader term includes phonemic awareness as a related construct. Both 

are focused on the sound elements in spoken language. Jošt (2011) considers phonemic awareness to 

be one of the phonological skills that is included in the ability to analyse words into smaller units 

(analysis of the first, middle or last phoneme of a word). Then phonemic awareness is the most 

advanced level that can be achieved by a child and is subordinated to phonological awareness. It refers 

to the ability to perceive, identify or detect and consciously operate with the smallest units, phonemes 

in the speech. Torgesen et al. (2005) define phonemic awareness as knowledge about characteristics of 

individual sounds or words that consist of separate phonemes, or smaller units than a syllable.  

It refers to a specific audible ability which help us to recognize separate sounds in the words, 

distinguish sounds from the flow of speech like perceiving sounds, identifying word boundaries, 

identifying segments of words, and detecting similarities among words. These abilities demonstrated 

in the manipulation with speech sounds are required for the successful decoding of orthographic 

symbols, the alphabet (Mikulajová and Dujčíková, 2001; Torgesen, 2002; Seidlová Málková, 2014; 

Grofčíková and Máčajová, 2017).  

Liberman (in Vaessen, 2010) stated that the perception of phonemes cannot be considered as an 

integral part of the human language system, and it is a reason why a child´s preliterate level of 

phonemic awareness is very low. Bentin (1992) also emphasized that it is necessary to develop an 

early form of phonemic awareness prior to reading instruction because phonemic awareness is not 

possible to be initiated with the alphabet. Children, whose level is not adequate, must be trained for 

phonemic segmentation as a requirement for easier acquisition of reading. 

Phonological awareness expects a child to become aware of the acoustic form of spoken language and, 

at the same time, of the ability to abstract the content of words and utterances (Zelinková et al., 2002). 

It includes phonological sensitivity as the ability to differentiate the audible form of spoken language 

(gets mature between the age of five and seven) and the process of moving from intuitive 

understanding of the nature of language structure to the conscious operations with linguistic units of 

words (Anthony et al., 2003; Ziegler and Goswami, 2005; Vágnerová, 2012). 

Šelingerová (2017) describes three stages of phonological awareness development. In the first stage, 

the child perceives the word as a meaningful unit, but is unable to separate the form of the word from 

its content. In the second stage, there is non-analytical, implicit awareness of the sound structure of the 

word, but it is still rather limited. It is a lexical ability appearing in the language development. In the 

third stage, conscious manipulation with sounds in the words appear. It is the start of explicit 

awareness, associated with the initiation of formal teaching and the acquisition of reading and writing 

skills.  

Data and Methodology 

The study presents the results of the research aimed at detecting preschool children´s ability to isolate 

a syllable from a word and then pronounce a new word arising from omitting a certain syllable. 

Results are part of a larger study focused on the development of a complex instrument for evaluating 

the level of phonemic awareness. The test for the assessment of phonological and phonemic awareness 

(Máčajová, 2013) diagnoses the abilities which are closely related to phonemic awareness: work with 

rhymes; ability to analyze and synthetize at the word, syllable and sound level; phoneme and syllable 

omitting; phoneme and syllable isolation; word differentiation and localization of changes in 

sentences. In the part where activities for isolation are tested, it is focused on two abilities: sound 

isolation and syllable isolation. The study results are partly indicators of the level of Slovak children’s 

ability to isolate certain syllable in the target word. Based on this, the research question was: What is 

the level of Slovak children in different age categories in the area of “Syllable isolation”? 

The research included 28 kindergartens in Slovakia. Tested children were between the age of 4 to 7 

years old. Together there were 866 respondents, 446 girls and 420 boys. Children with speech defects 

and children with delayed start in schooling were excluded from the testing. In total, we evaluated 

4330 children´s utterances (5 tested items per child). 
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The area of syllable isolation is considered as a one of the most difficult testing areas. Emphasis was 

put on to the word that remains after removing a certain syllable. The requirements for target word 

selection were the following: the newly created word must exist; must be known to the children; and 

must be pronounceable for them. Other selection criteria were related to the length of the word 

(number of syllables and sounds); to the way of compounding sounds into the word; to the position 

and kind of the syllable which is omitted. In four target words, the first or final syllables were omitted; 

in two of them opened and in two of them closed syllables were omitted. In the fifth target word, a 

closed syllable in the middle of the word was omitted. The test consisted of four two-syllabic words 

and one three-syllabic word. The words lano (rope) and jedlo (meal) were administrated for the 

training of the children. Through the combination of the mentioned criteria for word selection, we 

decided on these words: 

1. Búda (shed) is a two-syllabic word where the first opened syllable “bú” is isolated and the 

second opened syllable “da” remains. Child pronounces “da”. 

2. Pena (foam) is a two-syllabic word where the second opened syllable “na” is isolated and the 

first opened syllable “pe” remains. Child pronounces “pe”.  

3. Kočík (pram) is a two syllabic word where the first opened syllable “ko” is isolated and the 

second closed syllable “čík” remains. Child pronounces “čík”.  

4. Líška (fox) is a two-syllabic word where the second opened syllable “ka” is isolated and the 

first closed syllable “líš” remains. Child pronounces “líš”.  

5. Ceruzka (pencil) is a three-syllabic word (opened-closed-opened) where the middle closed 

syllable “ruz” is isolated and the first and final (both open) “ce” and “ka” remains. Child 

pronounces “ceka”. This is the most difficult task in this tested area.                

Instructions for the teacher: Teacher pronounces the selected word, for example koleso (wheel) and 

then individually one syllable, for example “ko”. The task for the child is to pronounce the word 

without the syllable “ko”. Child says “leso”. In the diagnostic test, there is written which syllable has 

to be isolated by the child.   

Instruction for the child: In this game, syllables will disappear. I am pronouncing the word and 

syllable and you are repeating the same word, but you are omitting the syllable. I say the word 

“koleso” and syllable “ko”. “Ko” gets lost and “leso” remains.     

Assessment: If a child says the word correctly, 1 point is recorded. If child doesn´t omit the correct 

syllable and says a different word than the target one or doesn´t answer any word, 0 points are 

recorded.  

Results and discussion 

The first target word was “búda” (shed). Children pronounced the word without the first opened 

syllable, i.e. they said “da”. The target word is a two-syllabic word composed of two opened syllables. 

The overall results in all age groups are presented in Table 1. 

Overall success of the children was less than half, at 39.84%. This tested word is considered as an easy 

one in the area of Syllable isolation, therefore we are surprised with the low success rate. In all age 

categories the percentage of success ranged from 18% to 58%. We cannot confirm our assumption that 

the percentage of success in testing increases with age, because children from 6.1 to 6.5 years were 

Table 1:  Omitting of syllable “bú” in the word “búda” 

búda (bú) 

AGE CATEGORY 

ANSWERS 4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 

CORRECT 15 18.07 40 25 41 31.54 82 42.71 118 57.84 49 50.52 345 39.84 

INCORRECT 68 81.93 120 75 89 68.46 110 57.29 86 42.16 48 49.48 521 60.16 

OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 18 % 25 % 32 % 43 % 58 % 51% - 40 % 

% FAILURE 82 % 75 % 68 % 57 % 42 % 49 % - 60 % 

MEDIAN 0 0 0 0 1 1 - - 
 

Source: Author 
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more successful in testing than the oldest age group. The two oldest age groups (i.e. children from 6.1 

to 7 years old) gained a success rate over 50% and a median value of “1” that they were able to omit 

the first syllable in the word “búda”. In younger age groups, the median value was “0” and it means 

that children aged 4 to 6 years old do not have to cope with this task. In testing syllable isolation in the 

word “búda” (shed), the results demonstrate that: 

1. Children aged 4 to 6 years old do not have to omit syllable “bú” in the word “búda”. The 

median value for that age category is “0”.  

2. Children aged 6.1 to 7 years old can omit the first syllable in the word “búda”. The median 

value for that age category is “1”.  

3. For this word “búda”, it is not confirmed that the ability to omit the syllable and to create a 

new word increases with age. The oldest age group was less successful than younger children.  

4. The overall success rate was 39.84%, meaning that less than 40% of children aged 4 to 7 years 

old could isolate syllable in the word “búda” and pronounce “da”. However, 60% of the tested 

children did not cope with this task.       

The second tested word was “pena” (foam). The task was to pronounce the word “pena” without the 

last opened syllable “na”. This is a two-syllabic word composed of two opened syllables. The overall 

results in all age groups are presented in Table 2. 

Table 2: Omitting of syllable “na” in the word “pena” 

pena (na) 

AGE CATEGORY 

ANSWERS 4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 

CORRECT 7 8.43 33 20.63 45 34.62 88 45.83 116 56.86 52 53.61 341 39.38 

INCORRECT 76 91.57 127 79.37 85 65.38 104 54.17 88 43.14 45 46.39 525 60.62 

OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 8 % 21 % 35 % 46 % 57 % 54 % - 39 % 

% FAILURE 92 % 79 % 65 % 54 % 43 % 46 % - 61 % 

MEDIAN 0 0 0 0 1 1 - - 
 

Source: Author 

Results in the word “pena” are very similar, almost identical, to the previous word “búda”. The overall 

success rate of the children is less than 40% at exactly 39.38%. This tested word is considered as an 

easy one (like the previous one), therefore we were again surprised with the low success. In all age 

categories the percentage of success ranged from 8% to 57%. We cannot confirm our assumption that 

percentage success increases with age in testing, because children aged from 6.1 to 6.5 years old were 

again more successful in testing than the oldest age group. The two oldest age groups (i.e. children 

from 6.1 to 7 years) gained a success rate over 50% and the median value for these age groups is “1”. 

For children up to 6 years old, the median value is “0” and it means that they did not cope with this 

task. In testing syllable isolation in the word “pena” (foam), the results demonstrate that: 

1. Children aged 4 to 6 years old did not omit the syllable “na” in the word “pena”. The median 

value for that age category is “0”.  

2. Children aged 6.1 to 7 years old can omit the syllable “na” in the word “pena” and pronounce 

“pe”. The median value for this age group is “1”.  

3. For the word “pena”, it was not confirmed that the ability to omit the syllable and to create a 

new word increases with age. The oldest age group from 6.6 to 7 years was less successful 

than children at the age from 6.1 to 6.5 years.  

4. The overall success rate was 39.38%, meaning that less than 40% of the children aged from 4 

to 7 years old could isolate the syllable “na” in the word “pena” and pronounce “pe”. 

However, 60% of the tested children do not cope with this task. In comparison with the 

previous tested word, results are very similar. The main difference is the position of the 

omitted syllable, but the two words are similar in structure and number of syllables. 

The third tested word was “kočík” (pram). The task was to pronounce the word “kočík” without the 

first opened syllable “ko” (i.e. they should say “čík”). This is a two-syllabic word composed of one 

opened and one closed syllable. The overall results in all age groups are presented in Table 3. 
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Table 3: Omitting of syllable “ko” in the word “kočík” 

kočík (ko) 

AGE CATEGORY 

ANSWERS 4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 

CORRECT 10 12.05 28 17.5 31 23.85 87 45.31 100 49.02 47 48.45 303 34.99 

INCORRECT 73 87.95 132 82.5 99 76.15 105 54.69 104 50.98 50 51.55 563 65.01 

OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 12 % 18 % 24 % 45 % 49 % 48 % - 35 % 

% FAILURE 88 % 82 % 76 % 55 % 51 % 52 % - 65 % 

MEDIAN 0 0 0 0 0 0 - - 
 

Source: Author 

Overall success rate of the children is only 34.99%. This result is very insufficient. In all age 

categories the percentage of success ranged from 12% in the youngest age group to 49% in the age 

group from 6.1 to 6.5 years old. As it was with previous words, we cannot confirm our assumption that 

the percentage of success increases with age, because children from 6.1 to 6.5 years old were again 

more successful in testing than children at the age from 6.6 to 7 years. Focusing on the age group from 

5.6 to 6 years old showed that there is a 21% increase in comparison with the younger age group. 

None of the age groups achieved a percentage success rate above 50% and the median value for all of 

them is “0”. It means that children at the age of 4 to 7 do not cope with this task. In testing syllable 

isolation in the word “kočík” (pram), the results demonstrate that: 

1. Children aged 4 to 7 years old do not know if they omit the syllable “ko” in the word “kočík”, 

creating the word “čík”. The median value is “0”.  

2. For the word “kočík”, it is not confirmed that the ability to omit the syllable and to create a 

new word increases with age. The oldest age group was less successful than children aged 6.1 

to 6.5 years old, although the difference is minimal.  

3. The overall success rate was 34.99%, meaning that less than 35% of the children aged from 4 

to 7 years old could isolate the syllable “ko” in the word “kočík” and pronounce “čík”. Up to 

60% of tested children failed this task. Significant increase in the tested ability is observed 

from children aged 5.6 years old onwards, although in no age group did the success rate of the 

children exceeds 50%. 

Another tested word was “líška” (fox). The task was to pronounce the word “líška” without the last 

opened syllable “ka”, so that the children would say “líš”. This is s two-syllabic word composed of 

one closed and one opened syllable. The overall results in all age groups are presented in Table 4. 

Table 4: Omitting of syllable “ka” in the word “líška” 

líška (ka) 

AGE CATEGORY 

ANSWERS 4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 

CORRECT 5 6.02 23 14.38 31 23.85 67 34.90 93 45.59 47 48.45 266 30.72 

INCORRECT 78 93.98 137 85.62 99 76.15 125 65.10 111 54.41 50 51.55 600 69.28 

OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 6 % 14 % 24 % 35 % 46 % 48 % - 31% 

% FAILURE 94 % 86 % 76 % 65 % 54 % 52 % - 69 % 

MEDIAN 0 0 0 0 0 0 - - 
 

Source: Author 

The overall success rate of children is again very low at 34,99%. In all age categories the percentage 

of success ranged from 6% in the youngest age group to 48% in the oldest age group. These results are 

very inadequate, although comparable to the previous results. Both words are similar in their number 

and structure of the syllables, the difference is in the order of the omitted syllable. This is the first 

word in the tested area, where our assumption that the success rate increases with the age of children, 

was validated. The median value for all age groups is “0”. It means that children aged 4 to 7 years old 

do not cope with this task. In testing syllable isolation in the word “líška” (fox), the results 

demonstrate that: 
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1. Children aged 4 to 7 years old do not know if they omit the syllable “ka” in the word “líška”, 

creating the word “líš”. The median value is “0”.  

2. For the word “líška”, it is confirmed that the ability to omit a syllable and to create a new 

word increases with age.   

3. The overall success rate is 30.72%, meaning that less than 31% of children aged from 4 to 7 

years old can isolate syllable “ka” in the word “líška” and pronounce “líš”. Up to 69% of the 

tested children failed this task. 

The last tested word in the area of Syllable isolation was “ceruzka” (pencil). The task was to 

pronounce the word “ceruzka” without the middle closed syllable “ruz” and say “ceka”. It is the most 

difficult task in this tested area. Arguments for its difficulty are the following: it is the longest word; a 

three-syllabic word consisting of two opened and one closed syllable in the middle; the children must 

be able to omit the middle syllable; the new word “ceka” is meaningless. This word was selected 

deliberately and aimed at exceptional children. The overall results in all age groups are presented in 

Table 5. 

Table 5: Omitting of syllable “ruz” in the word “ceruzka” 

ceruzka (ruz) 

AGE CATEGORY 

ANSWERS 4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 

CORRECT 1 1.20 6 3.75 7 5.38 15 7.81 39 19.12 15 15.46 83 9.58 

INCORRECT 82 98.80 154 96.25 123 94.62 177 92.19 165 80.88 82 84.54 783 90.42 

OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 1 % 4 % 5 % 8 % 19 % 15 % - 10 % 

% FAILURE 99 % 96 % 95 % 92 % 81 % 85 % - 90 % 

MEDIAN 0 0 0 0 0 0 - - 
 

Source: Author 

  

Table 6: Overall results in the area of Syllable isolation 

SYLLABLE ISOLATION 

 AGE CATEGORY 

4.0-4.5 4.6-5.0 5.1-5.5 5.6-6.0 6.1-6.5 6.6-7.0 OVERALL 

BÚDA (bú) 

SHED 

Correct answers 15 40 41 82 118 49 345 

% success 18% 25% 32% 43% 58% 51% 40% 

MEDIAN 0 0 0 0 1 1 2 

PENA (na) 

FOAM 

Correct answers 7 33 45 88 116 52 341 

% success 8% 21% 35% 46% 57% 54% 39% 

MEDIAN 0 0 0 0 1 1 2 

KOČÍK (ko) 

PRAM 

Correct answers 10 28 31 87 100 47 303 

% success 12% 18% 24% 45% 49% 48% 35% 

MEDIAN 0 0 0 0 0 0 0 

LÍŠKA (ka) 

FOX 

Correct answers 5 23 31 67 93 47 266 

% success 6% 14% 24% 35% 46% 48% 31% 

MEDIAN 0 0 0 0 0 0 0 

CERUZKA 

(ruz) 

PENCIL 

Correct answers 1 6 7 15 39 15 83 

% success 1% 4% 5% 8% 19% 15% 10% 

MEDIAN 0 0 0 0 0 0 0 

 

OVERALL 

Correct answers 38 130 155 339 466 210 1338 

% success 9% 16% 24% 35% 46% 43% 31% 

MEDIAN 0 0 0 0 2 2 4 
 

Source: Author 

The overall percentage of success reflects the difficulty of the task we described above. Only 9.58% of 

the children managed to do the task. We consider the achieved results as adequate to the difficulty of 

the tested word as well as to the previous results, which were lower than expected. In all age groups, 
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the percentage of success ranged from 1% in the youngest age group to 19% in the age group from 6.1 

to 6.5 years old. As well as in the testing of the previous words, the assumption that the success rate 

increases with age was not confirmed, as children from 6.1 to 6.5 years were more successful in 

testing than children in the oldest age group. The median value for all age groups is “0”. It means that 

children aged 4 to 7 years old do not cope with this task. In testing syllable isolation in the word 

“ceruzka” (pencil), the results demonstrate that: 

1.  Children aged 4 to 7 years old do not know if they omit he syllable “ruz” in the word 

“ceruzka”, creating the word “ceka”. The median value in all age groups is “0”.  

2.  For the word “ceruzka”, we cannot confirm that the ability to omit the syllable and to create a 

new word increases with age. The oldest age group was less successful than children aged 

from 6.1 to 6.5 years, although the difference is only 4%.  

3.  The overall success rate is 9.58%, meaning that less than 10% of children aged from 4 to 7 

years old can isolate middle syllable in the word “ceruzka” correctly. Up to 90% of the tested 

children failed this task. 

Summarizing the results in the area of Syllable isolation 

Syllable isolation is the second area in which children were tested in ability to omit certain syllables 

and produce a new word. The results presented in Table 6, point to the percentage success in each 

tested word, and to the median as a valid standard. The overall percentage rate in the area if Syllable 

isolation is at very low level, i.e. 31%. All average success rates do not show significant variance 

around this percentage, with the exception of the word ceruzka (pencil) which had a 9% success rate.     

Analysis of the percentage success in relation to age groups does not show that the success of children 

increases with age. The ability to produce new word by isolating some syllable is better in the age 

group from 6.1 to 6.5 years old (46%) than in the oldest age group (43%). Taking into consideration 

arithmetic means and percentage success, we can establish the following order of words: 

1. The best results were achieved in the first tested word “búda” (40%). Children could produce 

the new word by isolating the first syllable “bú” from the word “búda”.  

2. In the word “pena”, the success rate was 39%. In this word, the second syllable “na” was 

omitted. The percentage difference compared to the previous word is only 1%. 

3. The third word with a 35% success rae is “kočík”, there the first opened syllable “ko” was 

isolated.  

4. In the word “líška”, the second opened syllable “ka” was omitted and overall only a success 

rate of 31% achieved. 

5. The worst ability to produce a new word by omitting some syllable was found in the word 

“ceruzka”. There was isolated the middle closed syllable “ruz”. The hree-syllabic word had a 

success rate of only 10%. 

Conclusion 

The aim of the paper was to present the partial results of a larger study on the phonological and 

phonemic awareness of children in preschool age in Slovakia. A certain level of phonological skills is 

a predictor of later ability to read and write. When children grow older, they become more sensitive to 

the smaller units of words. However, sensitivity to syllabic and intra-syllabic phonological segments, 

the ability to isolate and work with single phonemes does not develop spontaneously. Therefore, 

learning to read an alphabetic orthography provides most children with the opportunity to develop full 

phonemic awareness. On the other hand, pre-literate activities in kindergartens can help the children to 

develop a certain level of phonological and phonemic awareness which is necessary later in the formal 

reading and writing instruction (Bentin, 1992; Anthony and Francis, 2005; Grofčíková and Máčajová, 

2017).  

Abbott et al. (2008) stated that five and six-year-old preschoolers should be able orally blend and 

delete words and syllables without the support of pictures or objects; orally blend the onsets, rimes, 

and phonemes of the words; and orally delete the onsets of words, with the support of pictures. 

Our research results in testing Syllable isolation have demonstrated that the overall success rate of 

children aged 4 to 7 years old is only 31%. The median value “1” was established for two words 

“búda” and “pena” in the age group from 6.1 to 7 years old. It means that children at this age can 

isolate a syllable from the word “búda” and “pena” and can produce the rest of the words correctly. In 
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all other age groups and in all other words, the median value was “0”. Children aged from 4 to 7 years 

old do not produce or create new words if some syllable is omitted in those tested words. In evaluating 

the success of children, we can classify the words into three groups. The first two words are included 

in the first group. Both are two-syllabic composed of two opened syllables. The percentage success is 

almost the same. We are not surprised by the similar percentage success of these two words. The 

second category includes the words "kočík" and "líška". They are very similar in structure, two-

syllabic words formed by an opened and closed syllable, differing only in the order of these syllables. 

The opened syllable is omitted in both words. The difference in success rate is minimal, although 

children were more successful in testing the word "kočík". We have included the word "ceruzka" in 

the third group, which was the most challenging word compared to the other words. It has been 

targeted here to reveal children with above average abilities in the tested area. In up to four of the five 

tested words, children in the age group from 6.1 to 6.5 years old achieved better results than children 

from 6.6 to 7 years old. Diagnosing the large number of preschool participants helps to create a norm 

for phonological and phonemic awareness as one of the indicators of literacy difficulties.     
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UNEVEN DISTRIBUTION OF RESOURCES FROM THE POINT OF VIEW OF 
GENDER EQUALITY, CHANGE OF PARADIGM AND ITS CONSEQUENCES ON 

THE DEVELOPMENT OF SOCIAL RELATIONS. PERSISTENT SOCIAL 
INEQUALITIES 

Hermína Mareková1

 

Abstract: The phenomenon of poverty in Slovakia exists not just because of its controversial understanding from a global 

perspective. Since 2000, Slovakia has been one of the Member States of the OECD group, which represents the most 

economically developed countries in the world. The definition of poverty is problematic because it cannot be narrowed down 

to the problem of minimum income and poverty cannot just be a statistical figure. We understand poverty in Slovakia in the 

sense of an uneven distribution of resources, which has a negative impact on the development of economic, educational and 

socio-cultural relations in individual regions as well as on the uneven ability to use these resources. This inequality is 

reflected mainly in the case of women, as maternity is a lifetime handicap for women. For this reason, they become 

vulnerable to violence in their relationships and are regarded as less valuable and more responsible for the situation. Social 

disparities include debt repayment, threat of execution and rent arrears. The greatest impact on social relations was brought 

about by the change that occurred in the second third of the twentieth century when we witnessed the process of changing 

social paradigms. To address the issue in our contribution, we focus on the persisting problems of gender equality and its 

implications for the development of social relationships and social inequalities. 

In this paper, we used the analytic and synthetic method of document processing, followed by a comparison within the issues 

in question, and at the same time we created a new arrangement. 

UDC Classification: 304, DOI: 10.12955/cbup.v7.1408 

Keywords: gender equality, social inequalities, social relations

 

Introduction 

For a very long time, human civilization was dependent on the family, which was the only place to 

survive, breed, and safely raise offspring. These communities were solid, with clear rules, and each 

individual tried to cooperate. The rules inevitably suppressed individual interests. The family was the 

basic unit of existence. Individuals belonging to this smallest unit could survive. The social status of 

the individual in the group determined his/her roles and possibilities. The concepts of equality or equal 

opportunities were not taken into consideration because individual family members performed 

different tasks. Consequently, they had different status within the group, different rights and different 

responsibilities. The fulfilment of these expected obligations was considered normal in society. 

Existence and development within the group could only be ensured by cooperation in fulfilling the 

expected obligations. The priority of an individual in life was to fulfil these group interests at the 

expense of his/her individual interests. Now the paradigm, based primarily on biological commitment, 

with fixed behaviour and traditional roles, has changed. Instead of a member loyal to his/her family, 

an autonomous individual appears, fulfilling his/her own program. The second third of the twentieth 

century thus becomes a time when we can observe the process of changing social paradigms. Within 

this paradigm shift, value systems, traditional control systems, become pluralistic. Societal control 

becomes less effective, which results in a massive increase in crime. Violence and crime become a 

universal and everyday reality of life. In order to maintain individual existence, to realize individual 

choices, the paradigm based on biological commitment among the members of the group was 

questioned. The individual is already able to exist entirely on his/her own and does not need to be a 

member of the smallest group - the family. 

Several authors even talk about a crisis of the traditional family. As a result of paradigm changes, 

there has been a significant increase in the number of children born out of wedlock and a massive 

increase in the number of women who have started to work. The situation on the labour market has 

become much harder for women. It is very difficult for a young woman to acquire a job if her future 

employer regards her as a potential mother. The woman becomes multiply discriminated. During 

childcare, male colleagues are professionally ahead of her, and even after the "maternity leave", she 

does not have enough opportunities for job advancement. After giving birth, the woman becomes a 

"serf" of her child for a lifetime. At the same time, it seems as if we completely exclude men from this 

care. The idea that the mother is inevitably a better parent is still dominant. There is an interiorized 

idea that a man cannot be a good parent (caretaker) and his presence in a child's room is perceived as 
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something extraordinary. A young man looking after a child still tends to confuse the general public. 

Regarding parenthood, we must point out that at the divorce process, men are most often affected by a 

gender stereotype, according to which every woman is a good mother. 

The woman is daily confronted or even attacked by the ideas of the perfect woman, broadcast by 

various media. This perfect woman is able to handle the family, the baby, the household and the job. 

According to advertising slogans, she can still be available as a perfect sexual object. Many women 

are trying to meet this social demand, but enormous efforts can often cause psychological problems in 

young women. The media-spread standards of a perfect, beautiful and successful woman, and may, 

according to experts, be very much responsible for the psychological problems of young girls, e.g. 

their eating disorders.  

Income inequality in Slovakia  

Poverty is not just a statistical figure and, both in Slovakia and the rest of the EU, the vulnerable group 

includes single-parent women, long-term unemployed women, people with disabilities, etc. 

The poverty line is defined as 60% of the median national disposable income for a single household, 

i.e. EUR 348 per month. As a result, a higher-income country may also have a higher risk of poverty 

than a poorer country with relatively smaller income gaps. This income includes maternity and 

parental allowance, family allowances, as well as rental income, and taxes and levies paid. Data was 

made available by the Statistical Office according to a survey (SO 2017) and such measurements are 

regularly made by all EU countries. 

According to the Slovak Academy of Sciences (SAS), in 2016 it reached 35.4% in the Slovak 

Republic and 26.9% in the EU. In 2017 it was already 35.4%. Research has shown that 52.4% of 

single-parent households were unable to face unexpected spending. In households with three or more 

children, this figure is 30.2%. The reason for these unfavourable data is the lower efficiency of social 

transfers in Slovakia in comparison with the EU. According to new data, released by the SAS on 1 

June 2018, it is evident that despite the improved economic situation of demographic groups, it is the 

children and women who are most at risk of income poverty in Slovakia. Every fifth child under 18 

years of age is exposed to the risk of income poverty. The income poverty line in Slovakia has not 

changed in recent years. Compared with 2015, it has risen by 0.4%. In other words, the income 

inequality of households in Slovakia has not increased significantly. Less than 13% of people in 

Slovakia are affected by a risk of income poverty, which represents around 670,000 people whose last 

year's income did not exceed 348 euros per month. This ranks Slovakia among the countries with the 

lowest risk of poverty on a European scale. According to the research results of the Sociological 

Institute of the Slovak Academy of Sciences (SAS 2018), persistent income poverty among children 

under 18 is twice as high as in the whole population. Last year, the risk of poverty among households 

with three or more children was growing, and in Slovakia it was higher than the European average. 

According to this report, the unemployed and women are the most at risk from poverty. Most often, 

the labour market reflects the unequal position of women in the form of segregation, depending on the 

job. Women predominate in low-income sectors of the economy, such as education or health, and that 

is "one of the reasons why women are unable to help themselves, and therefore become vulnerable to 

gender violence, which is also why they feel inferior. The most important cause is the unequal, 

discriminatory position of women on the labour market, despite the fact that such a form of 

discrimination is forbidden in Slovakia" (Mareková, 2008). This gender inequality is also compounded 

by the frequent sexual harassment of women in the workplace, which women often tolerate in order to 

maintain a better-paid job. The issue of the family, as Šebestová writes (2015, p. 229), has long been 

the most discussed topic in almost all social disciplines. We analyze, predict, statistically identify, 

evaluate all possible situations regarding either a functional or dysfunctional, a mononuclear or 

traditional family. However, despite these efforts, we still cannot achieve at least a partial 

improvement in family policy, if not the optimal situation. We do not deny that the family in our 

society has a truly irreplaceable position in all of its functions, but we cannot fail to see how families 

are facing, year after year, increasingly bigger problems in financing the normal household needs. In 

the current family environment, undesirable phenomena such as violence and abuse of one of the 

family members are not rare. We are also witnessing an ever deeper decline in moral values, both 

within the family and the whole of society. Therefore, the issue of family function in the social 

environment is a never-ending topic. 
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In the Slovakian environment, the cultural pattern of the patriarchy still prevails, and most of the 

unpaid work is done by women. Elimination of gender stereotypes from education and enforcement of 

a gender-sensitive approach during socialization would definitely contribute to changes. 

Unequal life chances of women and children - persisting social inequalities 

It is true that childbirth-triggered hormone production called oxytocin and other hormones cause a 

significant increase in maternal sensitivity towards a baby. However, it remains questionable whether 

women are born for the upbringing of children or taught to do so during their own upbringing. In 

recent years, numerous studies have been started on the topic of the motherhood penalty, which is 

clearly visible in the labour market. Correll says that we talk about the motherhood penalty when – on 

the same terms and conditions – a childless woman is preferred in hiring or promotion. Women with 

children receive a lower salary and are easily dismissed (Correll et al., 2007). Inequality of 

opportunities and discrimination against mothers have a negative impact on society, especially on the 

development of social relations. The greater part of childcare is carried out by women, and women 

bear the "cost" of it, while men and organizations simply do not take account of the cost of 

reproduction, says Acker (2007). 

Women's stereotype is being reinforced. At the same time, it is mothers who decides on the future 

existence of society. Why should they bear children when it does not have a (expressed) value for 

society? Upon the birth, the woman even becomes handicapped for a lifetime, and at the slightest 

problem and in today's partnerships, she will be disadvantaged multiple times. Potentially after a 

divorce, the woman gets into an unenviable situation. 

The usual image of a successful woman is a "superhero" who manages to do much more than her male 

equivalent. The woman who builds her career receives a lower financial rating despite her efforts; in 

the SR it is 78% of the wages of men. A woman who feels well in the role of a mother, is not rewarded 

at all. "We speak of gender discrimination if a person, for reasons of gender, does not have the same 

rights as a person of the other sex. Norms and quotas limit the freedom of the individual and separate 

natural resources asymmetrically; some norms exclude women from decision-making. Discrimination 

is also the cause of poverty" (Mareková, 2013, p. 15). 

In an era of increased support for individuality and paradigm shift, endless possibilities for personality 

development have been opened seemingly to everyone. While men could apply this in practice, 

women in some countries are left only with theory, especially because the division of labour in the 

family has not changed at all. The greater part of care for the child or other members of the household 

remains in the responsibility of women. The woman stereotype is still being supported. Older legal 

standards have disappeared, but behaviour persists. It is the result of the construction of ancestral 

power, the division of power in the form of gender power or gender structures. The reproductive role 

of the woman leads to her dependence, lack of power, vulnerability to men, to the family, to the group, 

but especially to society. Women have less legal protection and possibilities to influence their lives. 

According to research by Vidovičová and Rabušič (2003), a very strong gender attitude can be seen 

even in the care of seniors. It is primarily women who care for the elderly. During the divorce process 

the child's interests are represented by a social curator. When visiting a household, the social curator 

checks and evaluates the mother about things such as whether the child's food  is freshly cooked, 

whether the house is tidy and clean. During this check – performed during the day, because otherwise 

the social curator would not be paid overtime – only the mother is usually present. No one asks the 

father whether the children have clean clothes. This reflects a very strong gender attitude, according to 

which women must take care of these things. This results in a virtually unspoken verdict that there is 

some kind of equation of a well-run household on the one hand with a good mother on the other. No 

father's responsibility for caring for his offspring is seen. It is almost as if we deliberately disqualified 

the father from responsibility for the care for his child and degraded him to a mere genetic donor. 

The results of the 2009 Eurobarometer survey on perceived inequality are slightly different in the 

Slovak Republic from the rest of Europe. While in the EU, the differences are perceived by up to 62% 

of the respondents, it is only 59% in the SR. Regarding the issue of unequal distribution of domestic 

work in the Slovak Republic, only 23% of respondents said they were aware of it. Up to 33% of 

respondents assumed that there was a small percentage of women in top politics (EU 20%). Persistent 
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sexist views are perceived by 20% in the EU and 14% in the Slovak Republic (Eurobarometer 2009). 

Randomly selected data indicate a persistent historical stereotype of the views on women. 

According to the National Report on Human Development in the Slovak Republic (2000), single 

elderly women and single women in general are in this endangered group. From the point of view of 

monetary poverty, single women are the poorest. We can explain this as a consequence of the income 

inequality of women. Sexual harassment at the workplace also contributes to income inequality, whose 

tolerance on the part of women is often a condition for further promotion. In addition to paid work, 

which is paid lower for women, there is also unpaid work performed by the overwhelming majority of 

women, which is often overlooked. At the same time, housework is a decisive factor in family 

survival. In the former socialist countries, the woman had a full-time paid job and then a second shift 

in the household. Without much help from outside, with no available external services, which, even if 

they had existed, would have been inaccessible for a large number of families. In Central and Eastern 

Europe, the workload for the women is 70 hours per week (paid and unpaid), and is up to 15 hours 

longer than for the women in Western Europe. It seems that employers prefer unencumbered workers 

or at least those who have to do only a minimum of household work. According to Hobson and Fahlen 

(2009), someone who takes care of another person (an embodied one) or who does not perform such 

activity (disembodied) will decide not only on the basis of his abilities or needs, but on a wider scale 

(a context specific approach). 

In spite of these facts, an international impact is visible in Slovakia. Upon joining the EU, we are 

"forced" to take measures to eliminate irregularities. In this process, the National Action Plan for 

Women became the most important document. This document was adopted in the Slovak Republic in 

1997. The document is based on the Beijing Platform adopted at the Fourth World Conference on 

Women in Beijing in 1995. This platform was a commitment. Since the signing of this document, 22 

years have passed, but the area of human rights of women is still a complex issue, related to the 

economic, social, cultural and political spheres. In fact, this agenda is already 62 years old, because 

Slovakia signed an agreement on equal pay for equal work already in 1957 in the EC Treaty, in the so-

called Treaty of Rome, which enshrined the principle of equal pay for the same work. In Art. 119, it 

says: "Each Member State shall ensure the application and further observance of the principle of equal 

pay for men and women for the same work (Mareková, 2013, p. 49). It seems though that the 

declaration of efforts to adhere to the principles in the international forums become only a piece of 

paper after returning home. 

Conclusion 

In the recent decades, human civilization has been undergoing a functional transformation and it is 

very difficult to predict the direction in which civilization will develop. We are witnessing that the 

"maternal handicap" is still just of a marginal interest to society. There are innumerable subtle ways 

women are discriminated against – from GAP (gender pay gap, the gender pay inequality) in a number 

of countries, through job admission differences and different career progression to dismissals from 

jobs – creating ever greater social inequalities. These go hand in hand with the society's denial of 

responsibility for the existing state of affairs. The question remains whether we have achieved enough 

in this area over the past period and whether we could have achieved even more. As far as research is 

concerned, the methods differ. The data obtained are difficult to generalize, because each human being 

is unique in terms of personality, social environment, mental abilities and hierarchy of life values. It is 

difficult to achieve the same level of organization, systematicity of objectivity, measurability and 

verifiability in human behavioural and survival research as it is possible in the research of biological 

and physical phenomena. 
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VIEWS OF VOLUNTARY IMMIGRANTS ON LIFE IN SLOVAKIA 

Daniel Markovič1
 

 

Abstract: Slovakia is not perceived as a destination country for forced or voluntary migrants in the European Union. 

Nevertheless, the number of foreigners living legally in Slovakia has increased more than fourfold since Slovakia joined the 

European Union in 2004. The aim of this paper is to recognize the views of voluntary immigrants on their own life in Slovakia. 

In our research, we are interested in migrants who chose small towns in Slovakia, which are culturally and linguistically 

homogeneous. We have chosen a qualitative research strategy. The research design is of a biographical design and a grounded 

theory. As a research tool, we chose an individual structured interview (in-depth interview). For qualitative data analysis, we 

used coding; we set descriptive and inductive codes, subcategories and categories. The subject of research is eight voluntary 

immigrants to Slovakia who have been living in Slovakia for at least one year at the time of the study. Thus, they meet the 

long-term migration criterion. Participants were selected on a deliberate basis to cover the phenomenon of voluntary migration. 

Due to the chosen research design, theoretical sampling was utilized. Our research confirmed the assumptions of voluntary 

migration described by Pierce (1999). Not only participants from developing countries, but also participants from countries 

with higher HDI than Slovakia praise the work and business opportunities in Slovakia. Participants identified the following 

areas of life benefits in Slovakia: employment, economic and social conditions, leisure, cultural and development activities, 

and environmental issues. Negative aspects of life include negative administrative experiences, lower living comfort, worse 

social conditions and the environment.  

UDC Classification: 304, DOI: 10.12955/cbup.v7.1409 

Keywords: Immigrant, Slovakia, social work, views

 

Introduction 

Human migration is the movement of people from one place to another with the intention of settling 

permanently or temporarily in a new location. Emigration from Slovakia to the Czech Republic, the 

countries of Western Europe and America and its reasons are scientifically examined relatively well. 

Certain white spots in research are perceived in the study of immigration to Slovakia. The statistics of 

the Police Presidium (2018) after the accession of Slovakia to the European Union (EU) point to a 

significant increase in the number of voluntary immigrants (incomers) - foreigners, citizens of the Union 

and third country nationals (2011) in Slovakia. In our research, we are interested in the experiences and 

opinions of people who come to Slovakia voluntarily - voluntary migrants.  

Literature review 

A large number of migrants travel across continents every day, and large amounts of information and 

ideas are exchanged in culture every second. Cosmopolitan thinkers dreamed of the integration of the 

global community politically, economically and culturally; these tendencies are currently very clear 

(Zusai & Lu, 2017). The term migrant can be understood as ”any person who temporarily or permanently 

lives in a country where he or she was not born, and in which he or she acquired some significant social 

ties with that country” (UNESCO). According to Cassidy (2004), involuntary and voluntary migrants 

represent the dichotomy of international migration. Voluntary migrants, sometimes also referred to as 

economic migrants, include international migrants who have moved because of their own desires and 

motivations (Hansen, 2003). The classical theory of international migration (Lee, 1966) is called push-

pull theory. They say that people migrate in response to push factors in the country of origin and / or 

pull factors in the destination country. Push factors are generally negative, such as poor economic 

conditions, lack of opportunities, discrimination, political oppression and war. Pull factors are generally 

positive, for example, better economic opportunities, political freedom (Potocky, 2002). According to 

Bhugri and Jones (2001), the migration process can be divided into three stages. The first, before 

migration, is when individuals choose to migrate and plan to move. The second stage involves the 

migration process itself and the physical transition from one place to another, involving all the necessary 

psychological and social steps. The third stage, after migration, is when individuals deal with the social 

and cultural frameworks of the new society; they learn new roles and are interested in transforming their 

group. 

In Slovak legislation, we do not deal with the term migrant; Act of the National Council of the Slovak 

Republic no. 404/2011 Coll. on foreigners (2011) refers to the term foreigner, citizen of the Union and 

third country national. The law defines a foreigner as anyone who is not a citizen of the Slovak Republic. 

The issue of voluntary immigration to Slovakia is currently not systematically scientifically mapped. 
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Extensive research related to the topic of our work was carried out in 2006 (i.e. 12 years ago!) by a team 

of authors Popper, Bianchi, Lukšík, Szeghy (2006). As the name suggests, the focus of interest is on the 

field of work. Divinský in 2005 published the book Foreign Migration in the Slovak Republic - State, 

Trends, Social Context (2005). The Center for the Study of Ethnicity and Culture prepared a manual for 

organizers of public events titled Reasonably about migration (2016).   

Methods  

We have chosen a qualitative research strategy. Our research design is grounded theory, we have carried 

out the first three steps of the grounded theory, and the compilation of a new theory is not the content 

of this paper. As a research tool, we chose an individual structured interview (in-depth interview). For 

qualitative data analysis, we used coding; we set descriptive and inductive codes, subcategories and 

categories.  These were set based on the interviews with participants. We have identified two research 

questions, and looked for answers to them through 22 interview questions: 1. What is the life story of 

the participants before coming to Slovakia? 2. What are the participants’ views on their own life in 

Slovakia? 

As part of our research, we also used elements of biographical design. The subject of the research are 

voluntary migrants who moved to Slovakia and have been living in Slovakia at the time of our research 

(July 2018) for at least one year or longer. There are eight participants; they were selected on a deliberate 

basis to cover the phenomenon of voluntary migration to Slovakia. The researcher asked members of 

foreign communities to provide the researcher with meetings with their members, who can talk in an 

informed way about their experience in Slovakia and who meet the research criteria. Due to the chosen 

research design, the choice is in the form of theoretical sampling, a deliberate theoretical choice. In our 

research, it showed its typical features: changing the sample size during the research, selecting the 

participants with respect to the research goal and selecting special to borderline cases (differently 

developed countries, migration for study, work, and family reasons). All participants have experienced 

an immigration experience in Slovakia; they are competent to talk about the topic. Because of the 

research design, we can talk about them as informants. The participants come from European Union 

member states (Poland, United Kingdom), from another European country (Ukraine), from Asia 

(Turkmenistan), from North America (United States of America), and from the Caribbean (Haiti). 

Participants belong to all four groups of countries grouped according to the HDI Human Development 

Index (2018). The specificity of the informants, which was the intention of the researcher, is the 

education of the participants. A higher level of education develops the ability of abstract thinking, 

argumentation and generalization, so we expect skilled and relevant answers from participants. In the 

presentation of the research results, we do not give the names of the informants, their place of residence, 

their exact age (but the age group information), their employer or college. These data are known to the 

researcher but are not included in the research results as part of the anonymity and privacy of the 

participants. The interviews were transcribed into written texts; then we created tables with codes and 

categories. 

Results 

Participant life stories 

In the profiles of the participants, their compacted characteristics generated from answers to 18 interview 

questions are captured. We discussed work, hobbies, volunteer activities and studies. These activities 

form the life experience of the participants. We present the abbreviated life stories (biographical design) 

of participants.  

Participant 1 belongs to the age group of 16-20 years old, she is a woman, single, and her highest 

achieved education is secondary school - general education. She has been in Slovakia for two years; 

currently she is studying social work at the university. She is from Ukraine (HDI 0.751) and has 

Ukrainian nationality. She worked there as a photographer and as a worker in a copy centre. She left 

Ukraine as a seventeen-year-old. She decided to change the country because of more information about 

her field of study in Slovakia compared to Ukraine. She moved to Slovakia (HDI 0.855) and not to 

another country because of security. Before moving to Slovakia, she looked up information from the 

Internet and ”heard a lot from a teacher of the Slovak language”. She studies here because, in her words, 

social work is more developed in Slovakia than in Ukraine. During her stay in Slovakia, she offers 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

505 

unpaid or volunteer work as a part of the study program. She often helps students from Ukraine because 

she knows how it feels to be alone in a foreign country. 

Participant 2 belongs to the age group of 16-20 years. She is a woman and is single. Her highest achieved 

education is secondary school – in the field of fine arts. She is currently in her second year at university 

at the Faculty of Fine Arts. She likes painting, likes to draw. She is from Ukraine (HDI 0.751) and has 

Ukrainian nationality. She did not work in Ukraine before she left for Slovakia. The main reason for the 

change of country for P2 were ”more options for the future” than in Ukraine. She moved to Slovakia 

and not to another country because of study opportunities in Slovakia. She helps her peers in Slovakia 

because ”people needed it”. 

Participant 3 is a woman who belongs to the age group of 31-40 years. She is married, her highest 

achieved education is third, doctoral degree. She studied the teaching of Slovak language and literature 

and Religious education, and later the Theory of Teaching of Religious Education. She has been living 

in Slovakia with breaks since 1999, first for study, and since 2007 because of marriage. She works as 

an assistant in a facility focusing on education. She joined the workplace because she could not find 

another job near her home in 2009. Now she likes her work and she is doing it with pleasure. She is 

from Poland (HDI 0.865) and her nationality is Slovak. After studying, she returned to Poland, where 

she worked as a teacher. She started living in Slovakia for the second time because of marriage. She 

moved to Slovakia and not to another country because of university and marriage. She gained 

information about Slovakia before coming to Slovakia for school and in her own family. She is 

financially supporting the charitable and volunteer area in Slovakia. 

Participant 4 is a woman who belongs to the age group of 31-40 years. She is married. She has achieved 

third degree, a PhD in Theology and Biblical Sciences. She works as an assistant at a college because 

she can use her education and knowledge there. She has been living in Slovakia for 13 years, she is from 

Ukraine (HDI 0.751) and, is of Ukrainian nationality. Before coming to Slovakia, she did not work, but 

she studied. She left her native country when she was 19 years old. After leaving Ukraine she did not 

come to Slovakia straight away, she came ”for a husband who returned to his native country after 

graduation abroad”. She decided to move to Slovakia and not to another country because of job 

opportunities for her and her husband. Before the immigration, she looked up information about 

Slovakia from various sources: from interviews with a future husband, from newspapers, from 

acquaintances who were Slovaks. In Slovakia, she did not work as a volunteer because she was very 

busy and gradually gained family responsibilities. 

Participant 5 is a man; he belongs to the age group of 21-30 years. He is single; his highest achieved 

education is baccalaureate. He studied Russian language and culture. He chose the study program 

because he likes the Russian language. He has been in Slovakia for six years. He works as a manager at 

the bar. He is from Turkmenistan (HDI 0.706) and has Turkmen nationality. In his country, he worked 

as a manager. He left Turkmenistan in 2012. The reason for the change of the country was university 

studies. The choice of Slovakia and not another country was the choice of his parents. He did not have 

much information about this country before he arrived in Slovakia, nor did he try to find them anywhere. 

He worked as a volunteer in Slovakia in the organization Smile as a gift. 

Participant 6 is a man; he belongs to the age group of 21-30 years. He is married; his highest achieved 

education will soon be a third, doctoral degree. He studied management and now is studying social work 

because his country currently needs many social workers because of its difficult situation. He has been 

living in Slovakia for seven years. He is from Haiti (HDI 0.498) and his nationality is Haitian. He studied 

in his own country and worked as a ”help manager” for a part-time job. The main reason for moving to 

Slovakia was university studies. P5 chose Slovakia and not another country thanks to a Slovak friend, 

”with whom I met in my country and who invited me to study here in Slovakia.” At the same time, this 

friend provided him with information about Slovakia before moving to the Slovak Republic. He helped 

other people in Slovakia many times, whenever they asked for it. 

Participant 7 is a man belonging to the age group of 31-40 years. He is married. He has received a 

bachelor’s degree in Corporate Governance and Finance. He has been in Slovakia for three years. He is 

from the United States of America (HDI 0.924). His nationality is stated as American. This is because 

Americans do not recognize their nationality by ethnicity but by citizenship. He was born in North 

Carolina, where he also graduated from college. He worked there as a regional manager of the 
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Evangelization Association. He left for family reasons, his wife is originally from Slovakia, and she 

”owns and operates a business in Slovakia”. He decided for Slovakia and not for another country because 

”wife is from Slovakia and her business was in Slovakia”. He smiles that he did not have a choice. He 

works as a private English teacher, owns and operates commercial property for rent. In Slovakia, he also 

does volunteer and unpaid work, especially for Christian communities and churches. He says his family 

has a heart for those who are not Christians, or who have been ”hurt” by the church in the past. 

Participant 8 is a man belonging to the age group of 31-40 years. He is single. During his studies, he 

achieved a bachelor’s degree in graphic design. He has been in Slovakia for three and a half years 

already. He is from the United Kingdom (HDI 0.924) and is of British nationality. In his country, he 

graduated from college, worked as a lifeguard. The main reason for moving to Slovakia was a different 

lifestyle. He decided for Slovakia and not for another country because of a job opportunity. He gained 

information about Slovakia before his arrival from his partner. He works as a customer care agent in a 

facility focused on computers because he has good experience with this service himself. He does not 

work as a volunteer.  

Opinions on Living in Slovakia 

In this subchapter, answers to the research question what are the participants’ views on their own life in 

Slovakia? are presented. 

Benefits of Living in Slovakia 

At question what are the benefits of life in Slovakia, we have received multiple answers from 

participants, which we analysed by coding. 

Table 1: Codes, subcategories and category – Benefits of life in Slovakia 

Category Subcategories Inductive Code Descriptive Code 

Benefits of life in 

Slovakia 

Social and economic 

benefits 

Work and business 

opportunities 

Work  

Working in studied field 

Work for young people 

Business opportunities 

Healthcare Cheap healthcare 

Accessible healthcare 

Cheap housing Cheap housing costs 

Close relatives in Slovakia People 

Husband 

Freedom in Slovakia Freedom 

Leisure and self-

development benefits  

More opportunities for sport Sport activities 

More leisure activities Leisure time 

Possibility to know culture and 

environment 

Culture and environment 

Acquired self-reflection in 

relation to social, political, 

historical issues, homeland 

A new perspective on social, 

political, historical issues 

Overlook in relation to homeland 

Benefit of environment Climate in Slovakia Climate  

Source: Author 

Participants reported the following items: climate, people, jobs, healthcare, food, the ability to do a lot 

of sport activities, more free time, freedom, work for young people, the opportunity to work in studied 

field, travel around Europe and the world, access to healthcare, option to learn Slovak and Czech culture 

and the environment, business opportunities, low cost of healthcare, low housing costs. For P6, the 

advantage of life in Slovakia is “the possibility of a certain perspective in relation to one’s own country”. 

As another advantage, he said ”the opportunity to get a new perspective on a number of social, political, 

historical issues”. 

Participants’ answers can be divided into groups: 

 Linking to employment: employment, work in the field of study, work for young people, business 

opportunities, 

 Linking to economic and social conditions: affordability of healthcare, low housing costs, people, 

husband, freedom, 

 Linking to leisure, cultural and self-development activities: the ability to do lots of sport activities, 

more free time, the opportunity to learn Slovak and Czech culture and the environment, the 
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possibility to travel to Europe and the world. We also include a testimony of reflection in this area: 

with regard to the country of origin and to social, political and historical issues, 

 The environment: the climate. 

Interesting about answers of participants from countries which are in the index of human development 

at higher partitions as Slovakia (40th place), particularly from the United States (10th place) and Great 

Britain (16th place) (2016) is that they presented as benefits healthcare in Slovakia, more leisure time 

and business opportunities, i.e. Slovakia is seen as a place for development. 

Negative Aspects of Living in Slovakia 

On the question of what the negatives of life in Slovakia are, we have received a wide range of immigrant 

responses. 

Table 2: Codes, subcategories and category – negative aspects of life in Slovakia 

Category Subcategory Inductive Code Descriptive Code 

Negatives about 

living in Slovakia 

Inflexible 

administration 

Unsuitable opening hours at 

Foreign police 

Opening hours at Foreign police 

Obsolete, tedious 

administration without online 

environment 

Obsolete document processing 

Impossibility of submitting 

documents online 

Lengthy administrative process 

Unreliable and slow 

public transport 

Unreliable and slow public 

transport 

Train delays 

Bus delays 

Long journey to Ukraine 

Less comfort and choice Insufficient product selection Lack of choice in terms of products 

Lack of comfort Lack of comfort 

Social disadvantages Low wages of workers Low wages 

Inability to know other 

countries 

Inability to travel 

Barriers in social contacts Limited social contacts 

Environment Perceiving climate as cold Cold climate 

Sense of chemical odour Chemical odour 

Source: Author 

We divide the testimonies into groups: 

 Administration: foreign police opening hours, obsolete processing of documents for state 

administration, inability to submit documents online, too lengthy administration process. 

 Comfort: train and bus delays, lack of comfort and choice in terms of goods, products; a long way 

to Ukraine. 

 Social conditions: low wages and the associated inability to know other countries, limited social 

contacts. 

 Environment: cold climate, chemical odour in the air. 

 No negative: no negatives (a statement not classified as negative in Slovakia). 

A very specific response was provided P7 from the US: “The lack of comfort and choice in terms of 

goods, products (compared to my home country).” His answer was supported with the claim: One 

particularly challenging aspect is that there are many different standards for products (namely 

household goods). I think this is because products are shipped from different countries that have all 

their own standards. He also said: ”In the United States, there is a large selection of interior doors, but 

all have standard interior features (door handles, tongues, etc.). They are standardized. Therefore, if 

you buy the doors, they immediately fit into your house. In Slovakia, the interior equipment is not 

standard, so it takes a lot longer (and requires more skill) to do an easy job as changing the interior 

door.” 

What is for one participant benefit, it is the disadvantage for second (climate as positive and cool climate 

as a disadvantage. P2, who introduced as a disadvantage the chemical odour in the air, lives in the 

Slovak city that is nationwide known for air pollution. Subjective answer provided by P1: long trip to 

Ukraine. P3, who lives in Slovakia with a break since 1999, does not know any negative aspects 

associated with her life in this country.  

“If I Had the Power ...” 

This question is with imaginative nature: If you had the power, what would you change in Slovakia? 
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Table 3: Codes, subcategory and category - Ideas about changes in Slovakia 

Category Subcategory Inductive Code Descriptive code 

Wished 

changes in 

Slovakia 

Feasible changes More suitable opening hours of Foreign police Opening hours of Foreign police 

Less and less frequent train and bus delays Train and bus delays 

Electronization of state and public administration online systems for government 

Change of government (Executive power) Change of government 

Improvement of the political situation Political situation 

Improvement of the economic situation Economic situation 

Elimination of the incidents of xenophobia and 

racism 

Decrease of racism 

 

Elimination of nepotism and acquaintances in 

work field 

Opportunity for people to realize 

themselves without 

acquaintances at the right places 

Unfeasible 

changes 

Joke: order all Slovaks to speak English All Slovaks to speak English 

Source: Author 

The wide range of responses was directed to the fields of information technology, administrative, 

economic and inter-urban improvement. We have divided the wishes into two groups: 

• Feasible changes: more convenient foreign police hours, less train and bus delays, online systems for 

the government, changing the political and economic situation, replacing the government, increasing 

Slovak salaries, reducing racism. Furthermore, ”to give people the opportunity to realize their skills and 

knowledge, regardless of whether they have ‘acquaintances’ in the necessary places”. 

• Unfeasible changes: ”Order all Slovaks to speak English.” After this response, the participant smiled 

and said he was joking. 

P2 said she could not answer the question. Answers to this question can be perceived as suggestions for 

improving life in Slovakia. 

Discussion  

All participants have confirmed in research the attribute of voluntary migration. Pierce (1999) described 

the assumptions of voluntary migration; we identified three of them: 1 People travel for the sake of 

increased wealth and well-being (social behaviourism). 2 People represent human capital and their 

migration, especially labour, represents a global distribution of wealth (economic behaviourism, 

Marxists). 3 Migration represents the expansion of family networks (cultural anthropology). Looking at 

the optics of Lee’s classical theory of migration (Lee, 1966), they have been unambiguously brought 

here by the pull factors of Slovakia: the possibility of studying, the economic situation, the job, the 

partner. One participant stated the push factor explicitly (safety concerns) and implicitly (in answer to 

another question: you do not have a war in Slovakia). 

Conclusion 

All participants meet the long-term migration criterion by their length of stay in Slovakia, and in that 

time, they formed their opinion on life in Slovakia. As a home country, participants consider the country 

of their birth, the country they live in, but some do not see any country as their home. Participants 

identified the following areas of life benefits in Slovakia: the area of employment, economic and social 

conditions, leisure, cultural and self-development activities, and the environment. Negative aspects of 

life in Slovakia include negative experience with administration, lower life comfort, worse social 

conditions and the environment. We identify many challenges for research, for example, (quantitative) 

research would be needed for creating further recommendations for politicians. 
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Abstract: The correlation between Education and Development has been widely investigated under the point of view of 

Economics, referring to the labour-intensive sectors and effects on their efficiency, as well as in the Social Sciences point of 

view, by focusing on the characteristics of the rural population, structure and cohesion, gender issues and the output it has on 

the development of agriculture in a given area. Referring to access policies into Agri-environmental schemes we will discuss 

the adoption of new technologies for sustainable rural development, environmental enhancement of the farm and the caution 

laissez-faire attitude to environmental protection. The data set selected for elaboration on this article are produced by the ISTAT 

institute on tome series from 2010 to 2015. Attention in this paper was focused on whether education level, age and gender has 

influenced social policies and the decision-making of producer policies. The results of this research are to investigate and affect 

factors on agricultural development by proposing a specific framework of analysis and interpretation including correlations 

existing between age, education and farmer contractors, demographic density changes and the empirical approaches, adopted 

by rural sociologist.  
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Keywords: farmers education, farmers training, farmers age, access policies in agricultural subventions, sustainable rural 

development, environmental issues. 

 

Introduction 

Over the last decades development issues and the process of evolution in rural activity or farming has 

faced an increased emphasis on rural area. This process seeks progress on social change and sustainable 

economic development for rural community’s ongoing relevance on environmental change. Farmers’ 

education affects significantly the farming activity itself, and at the same time it represents a tool to 

improve the economic, political and social situation of farmers themselves. Furthermore, farmer’s 

education has a significant influence on the progress, conservation and care for the environment. As 

Burton (2006) writes, the influence that farmers’ have on environmental behavior include age, 

education, experience and gender. These personal features are measured because they influence the 

choices people make, and consequently provide an indication of how one group of farmers (e.g. older, 

female, less experienced, better educated) will behave given a delicate circumstance. We need to figure 

out how the influence of farmers could affect economic growth, improving social conditions and 

workers’ conditions according to a bottom-up approach, through the participation and the investigation 

of the intergenerational impact of farmers’ educational attainment on rural development (Alphonsus & 

Sabran, 2016). Sustainable Rural Development (SRDP) can be defined as a process of multidimensional 

change affecting the existence of the social and ecological conditions necessary to support human life 

at a certain level of well-being through future generations (Earth-Council, 1994). Sustainable Rural 

Communities should integrate and internalise the process of cohesion on integrity policies, improving 

training on environment knowledge, adopting new technology opportunity, properly integrating them 

for preserving and protecting the environment (Chiodi, 2018). However, the identification of factors 

with relevance over the cohesion between education and actual participation is one of the purposes of 

this paper. The same goes for the investigation of the connections between age and the level of education 

and the impact they both have on the overall economic level of farmers in different areas of Italy. Some 

scholars argue that conceptualizing rural behaviour of the group which farmers belong to has different 

attitudes and aims on educational level, age and financial incomes Miftari (2019). This research will 

investigate the relationship between education, age and behaviour on farmers’ choice to participate in 

European financiered programmes for young farmers. In specific the strategy of young farmers will be 

investigated. Our interest is to show how those variables influence the welfare of farmers on agriculture 

activity and which is the access on financial contribution they perceive in different Regions of Italy from 

the European Commission. A political assessment has been discussed and implemented by the European 

Community. Illiteracy, the well-organized contribution of farmers and the implementation of 

environmental policies from the government are some of common problems affecting the challenges in 
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the Sustainable Agriculture and Rural Development (SARDP) process in the Italian Region (FAO, 

1999). Rural Development (RDP) manage and facilitate the access of farmers promoting innovative 

techniques for young farmers between the ages of 18 and 40 who are owners of an individual business 

or a farm. This programme under the Rural Development Programme (RDP) 2014-2020 is financed 

from the European Community “Support for local development” Rural Development Programme (RDP, 

2015). We will investigate over a large scale of ages the so-called “young farmer” that is extended from 

35 to 65 years old, as well as discuss which are the policies and the options to increase productivity in 

farming approaches in the social and environmental local context. 

Literature review  

Farmers’ education requires ongoing innovation for increasing the knowledge for the development of 

technology tools into their daily operations, management, promoting the environment and all the other 

fields that affect agricultural operations, and increase the profit margin of farm income without 

sacrificing the quality of life i.e. food. Agriculture has a significant pressure on natural resources (water, 

land) and intends to be sustainable for protecting the environment and the society (Daci, 2012). 

Sustainable agriculture is defined, as the ability of farmland to produce food and other agricultural 

products to satisfy human needs indefinitely as well as having sustainable impacts on the broader 

environment (Pugliese, 2001; Moini, 2012). Sustainable agriculture is a broad issue. It includes 

considerations of productivity goals; environmental stewardship; farm profitability and rural welfare 

objectives as well as consumer health; enhance the quality of life for farmers and society  (Michael, 

2016; Moon, Marshall, & C, 2012; Michael, 2016). The social behaviour of farmers toward a greater 

sustainable awareness and the care on land production and conservation is correlated with the level of 

education and age  (Burton & Wilson, 2006; McGuire, Morton, Gordon, & Cast, 2015).  Regarding age  

(Zagata & Sutherland, 2015) writes that the 35 - < 45 years age group, which is the focus of European 

policy, generate more value for agriculture than their older counterparts, and therefore may indeed be 

part of the driving force for the Rural Development, rightly hoped for by the European Commission. 

The implementation of recent reforms of the European Union’s (EU) Common Agriculture Policy 

(CAP) focused on making agriculture more sustainable and market-oriented (European Commission, 

2015). The young farmers are defined by the EU as less than 40 years old, who receive subsidies from 

European contributions. Of course, the greater involvement of the European Union is needed for the 

new entrants to farming, as entrepreneurial innovators approving to and amenable with the goals of the 

CAP  (Hamilton, Bosworth, & Ruto, 2015). The European Commission has identified the declining of 

number of farmers in the European Union, especially in Italy. Since the early 90’s the European 

Commission in collaboration with agriculture and Rural Development started the new agreement on Cap 

reform reached in 2013 (Gravsholt & Brusck, 2002). It refers to the following considerations: 

 Price (exports have distorted the markets due to globalization) 

 Factors of production 

 Commercial accomplishments  

Following the publications of proposals of the CAP reform, all eligible young farmers will receive 

European Contributions  (EC, 2013). Other academics think that the trend of age should not be 

considered as the main indicator of farm performance or management practice, even though they are 

more open to change, be more technological and sustainable, and play a very important role in 

agriculture decision making (Ondersteijn et al., 2003; Zeneli, 2016). In this context, we have analysed 

for different regions in Italy how the age of farmers influences the social dimension of the agriculture 

sector and the positive strategy of the orientation of sustainable agriculture. 

One of the important indicators taken into consideration is the level of instruction on the age of farmers. 

In this paper, we critique the assessment made by the EC regarding the age of farmers as a unique 

indicator of considering the “young farmers” from 35 to 45 years old on the agriculture sector. Our work 

will examine future farming on the regional level in Italy but could be taken into consideration in EU 

level too, considering the “age of farming” from 35 to 65 years old – as the most active age on efficient 

agriculture and the most potential group on developing and preserving their own experiences in the long 

term.  

Data and Methodology 

The National Institute of Statistics in Italy ISTAT conducts every 10 years a survey on a national level 

on the agriculture sector. The last survey was conducted in 2010. We have elaborated the data and we 
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have shown the correlation between age and level of education. The division on five geographical 

regions in Italy have the scope to show more clearly the concentration of the percentage of age of the 

farm manager (De Rosa et al., 2013). The region with a higher percentage of farm managers is the North-

West region of Italy 62%. It is important to mention the reason why our data is divided in three groups 

of ages; first group - less than 34 years old – this group of farmers is the lowest group in all the country, 

confirming the assumption that the number of youngest farmers is very low. The second and largest 

group and the most important is the analysis of distribution of farmers in the age between 35 to 64 years 

old, the most active and more interested in the agriculture field. It is important to show this concentration 

of farmers in this group of age and try to bring forward some challenges while remaining coherent with 

other EU policies. The enhancement and improvement of the EU contribution in supporting and 

encouraging producers is expected to influence development and growth processes (McCann et al., 

1997). The young farmers in general are concentrated on achieving social and environmental aims 

instead of being oriented towards their farm business development (Zagata & Sutherland, 2015). On the 

other hand, Fuentes et al., 2010 and Dias and Franco, 2018 are concerned that the social and economic 

aspects of a rural farm based on entrepreneurship are becoming of interest of the “age of farming”. 

Zagata and Southerland (2015) found that new entrants, rather than younger farmers per se, were more 

likely to be involved in value-added farming activities (e.g. alternative agri-food networks, local 

certification schemes), capitalising upon their urban network and experience. The income of farmers is 

low, and it is difficult to have precise data about this issue. ISTAT estimates show that agricultural 

households have a per capita average expenditure lower than families in which the reference person is 

employed in other sectors of activity (ISTAT, 2019). The problem of income, even if reduced compared 

to the time when Common Agricultural Policy (CAP) was implemented, therefore seems to exist in 

Italian agriculture, in particular with the presence of some areas of poverty among agricultural families 

(Rocchi, Stefani, & Romano, 2012). This is the reason why we decided to put together a large group of 

farmers into the same cluster (35-65 years old), representing in this term the recreationally and 

multifunctionality of new-old farmers so called from Miftari (2019) “age of farming”. The last group of 

distribution shows the distribution of farmers from 65 years and over. This percentage is almost 

considerable and important on the agriculture sector for the Italian regions mostly for the role and the 

attitudes of historical development and culture, which are characterized (Best, 2009). The correlation 

between age and education has retained a salience and currency in contemporary society in addition to 

having played a prominent role not only for farmers’ lives but having an important role in the historical 

development of the Italian country. 

Figure 1: Age of farm managers in different Italian geographical regions  

 

Source: Data from ISTAT (2010). 

From a summary of the main results realized from the 6th survey of Agriculture made by ISTAT, it is 

seen that the number of farms decreases from the year 2000 to 2010 (ISTAT, 2019). About 99% of farms 

operate on family labor and 30.7% of the company leaders are female. The total number of farmers in 
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Italy is 1,620,884. For instance, the first group of farmers less than 34 years old amount to 82,111 

farmers which when expressed in percentage is 5%. The second age group from 35-65 amount to 

93,538,700 farmers which when expressed in percentage is 58% and the last age group, 65 and over, 

amount to 603,386 farmers which when expressed in percentage is 37%. A statistical comparison on 

education level of farmers in Italian regions in a generic point of view is very low in the agriculture 

sector. 

Figure 2: Education level of farm managers in different Italian geographical regions  

 
Source: Data elaborated from ISTAT (2010). 

The percentage of farmers with a high education level is only 6%. Primary education and secondary 

education are the biggest and most representative groups of farmers. 5% of farmers in Italy have no 

degree, in this group are included the third age group of 65 years and over. 

It is important to mention that the level of education of farmers in Italian regions is low, this is strongly 

related to the organizational culture background and the integrated system of structures as a basis for 

the implementation of knowledge management on the agriculture sector. Moreover, scholars have found 

no relationship (Vanslembrouck et al., 2002) between education and sector performance due to the 

differences between general education and formal agriculture education, whereas other studies support 

the theory that the content of the education is crucial in the overall outcome of these processes (Atari et 

al., 2009). Effectively age links to education via a cohort effect, where experience of farmers is a direct 

effect of age, and experience and education are connected via the tendency of both to enhance cultural 

capital and thus socially appropriate courses of action (Burton, 2014).  The data above mentioned an 

average of 34 % in almost all the Italian regions with primary education and secondary education, 

respectively for 65 years and over. Regional differences on education level are related with the small-

scale farm and general traits to development and the opportunities for young farmers in rural areas to 

apply for substantial economic incentive to make a business. The findings relating to farm size to the 

number of young sole holders suggests that there could be considerable regional differences; 

mountainous regions, island regions, for example, are typically characterized by small-scale farming 

(Pinter & Kirner, 2014) and may therefore have a lower number of young farmers in other regions.  

Conclusions 

The issue of old-new age farming and the low level of education in agriculture brings problems for the 

future in the agriculture sector in Italian regions and in the European Union. Considering the age of 

farmers and the level of education, our analysis has demonstrated that, although further research is 

needed. Even though, our research shows clearly the gap between the first age group (less than 34 years 

old) with the last age group (65 years old or over) are considered. Of course, the second group “age of 

farming” how we defined (from 35 to 65 years old), this group is dominant and might fulfil the 

agreement on social, economic and structural influences on strategic decision-making from the 
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European Union in the agriculture sector. The definition of “age of farming” needs to be conceptualized 

and institutionalized and be accepted in the national level. 

This research establishes that there is a close significance between the age of farming and the level of 

instruction of farmers. We saw that the higher the education level is, the higher the income for the 

farmers’ family. This is important in considering the European Programmes on rising awareness in 

technological innovation and farmers’ participation. Of course, duties on being a farmer holds awareness 

and awareness is awakened with education. This research illustrates that we need to rethink development 

strategies, so that we are not only promoting educational campaigns for trained farmers, but rather to 

encourage enterprise farmers in using new technologies and improving the financial and welfare status 

of their work. If this aspect were confirmed by the analysis and elaborations from other sources of 

information, it would pose an interesting question for the purpose of formulating policies. In general, 

policies such as the Common Agriculture Policies constitute the major tool and prospective to reduce 

income inequality and gap based on general socio-economic characteristics not attributable to the farmer 

activity. Social policies (such as those relating to the various aspects of welfare) or aimed at regional 

convergence in terms of economic development could be equally (if not more) effective and surely the 

support of income realized in the ambit of sectoral policies should harmonize with them. In particular, 

information and extension might ensure the participation of farmers with different property situations, 

cost structures, needs and motivations (Reimer & Procopy, 2014). 

Finally, in terms of secondary objectives for future research, aside from the age and education of farmers 

in the Italian region, it would be beneficial for example to consider the level of income for age group 

and education. The European Policy might be interested in knowing this specific data for future 

programming at the regional level and of course at the national level.  
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THE RECOGNITION OF EDUCATION AND QUALIFICATIONS 
IN THE GLOBAL COMPACT MARRAKECH 

Marek Moška1, Peter Plavčan2

 

Abstract: This text provides an overview of the international document on the Global Compact for Safe, Orderly and 

Regular migration, alongside other international documents, in particular issued by the European Union, on the recognition of 

professional qualifications. Comments on the individual provisions of the document are also provided in connection with 

possible application practice. 

It is based on the current state of migration in Europe and the world, and explains the causes and consequences, details of 

migratory waves and the consequences of non-compliance with legal regulations by individual states in this area. 

In addition, the Global Compact is characterized, and the positive impacts and the requirements on important facts that are 

crucial for migrants in the receiving states are outlined. The negative impacts of migration in the social, economic and 

cultural spheres are also described. 

The text lists one of the 23 objectives of the Global Compact, namely the development of skills and the mutual recognition of 

skills, qualifications and competences. It highlights the risks of recognizing education and qualifications from the point of 

view of regulated and unregulated professions in the Member States of the European Union. This issue is governed by special 

regulations. 

Finally, the European Union Member States are recommended to focus on the actual employability of migrants on their 

labour markets by focusing on language courses for migrants, social assistance and, in particular, on organizing specialized 

courses for migrants to carry out specific activities in the field of specific occupations with employers in unregulated 

professions. Of course, the performance of regulated migrant professions is also proposed when meeting the requirements. 

Key words: global framework, migration, recognition of professional qualifications, international document. 

UDC Classification: 341.1, DOI: 10.12955/cbup.v7.1411 

Keywords: global framework, migration, recognition of professional qualifications, international document.

 

Introduction 

The new Global Compact for Safe, Orderly and Regular Migration (Global Compact,  2018) is based 

on the current changes in the world. For today's globalized world, mobility, or movement of people 

between regions, states or continents – migration – is a major feature. This is a short-term or long-term 

process where individuals or groups of people or entire communities leave their country of origin 

because of unfavourable conditions of various nature. The causes may be of an economic, political or 

social nature. Some of the most common reasons include: work migration, study, poor economic 

situation in the state, political instability, armed conflict, persecution for various reasons, corruption, 

family reunification or marriage. Environmental changes, such as environmental pollution, climate 

change or natural disasters, also cause migration.  

The international community has responded to the dramatic increase in migration in recent years and 

has been cooperating internationally. As reported in the International Organization for Migration 

statistics, the total number of migrants has risen by about 100 million over the last 28 years (iom.sk, 

2018).   

Migration debates at a global level were held on several high-level platforms. One of the results was 

the adoption of the New York Declaration for Refugees and Migrants in 2016, which calls on states to 

protect human rights and increase aid for those who need it in this context. The Declaration on the 

High-Level Dialogue on International Migration and Development of 2013 also calls for respect for 

human rights as well as for migrant workers' rights and the protection of migrant women. These are all 

recommendations whose implementation is very complex in nature, organizationally and 

economically.  

The international community, especially Member States of the European Union, has been under the 

pressure of migratory waves in recent years. The large numbers of people arriving in Europe report 

mainly armed conflicts as a reason for their migration, but also the poor economic situation in the 

countries of the Middle East and other African states that forced them to leave their place of residence. 

This massive movement to Europe in recent years is also referred to as the migration crisis. Migrants 

arrive in Europe using mainly two routes, namely the Mediterranean route and the Balkan route. The 

vast majority of migrants settled in Western and Northern European countries. This has happened 
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despite the fact that the European Union's migration policy obliges Member States to implement the 

agreed principles of migration policy in the country where the migrant entered. These principles have 

not been respected and large numbers of migrants have moved more or less anonymously throughout 

the European area, especially across the territory of the European Union. The European Union has 

been forced to take measures in the area of external border control and management of migration 

flows or integration. 

Strengthening cooperation for safe, orderly and regular migration 

As a result of the international community's efforts to strengthen cooperation in international 

migration, the Global Compact for Safe, Orderly and Regular Migration has also been created as a 

document that proposes recommendations for the safe and effective migration of people, especially in 

the Eurasian area. 

The Global Compact was adopted at the meeting of heads of states and governments and high 

representatives in Morocco in December 2018. It is a legally non-binding document to strengthen 

cooperation in international migration at a global level, since no state can solve migration alone. It 

confirms the sovereignty of the states. It offers a comprehensive approach to facilitate safe, managed 

and legal migration and reduce illegal migration. 

The Global Compact identifies the positive aspects of migration as a long-term phenomenon of the 

globalized world as it contributes to the prosperity and development of the countries. However, also 

important is the uniform perception of migration which is based on quality and objective information 

and data based on evidence of the current state of the process – the facts. For this reason, it is 

necessary that countries that are the target of migrants have accurate information on important facts 

not only about basic statistics on migrants or groups of migrants, but that information must also be 

available to these destination countries in the context of political, international, regional and local 

situations following the adoption of the EU's common documents. Failure to comply with the 

components of these international processes may lead to exceptional occurrences that have been 

witnessed in some Member States in the past. Similarly, migrants must be informed of all their rights 

and obligations. A very important fact is also the objectively truthful informing of the citizens of the 

receiving state about migration and the benefits so that it is not perceived in a negative way. 

Migration also brings risks and consequences. These are primarily related to respect for human rights 

and the fundamental freedoms of citizens, related to the process of receiving states as well as to 

migrants, the provision of assistance, care, integration, and the concerns of both the country of origin 

and the destination country. According to Marekova (2015), nowadays, alongside all the notoriously 

known crises, another one has risen. The so-called migration crisis, which, by its size, can change the 

situation in Europe. To examine only the economic effects of this process would be therefore a very 

shortsighted effort. The differences in the standard of living between developing and developed 

countries have grown tremendously recently. Migration can manifest itself in the social sphere 

(changes in the composition of the society), economic area (labour market), cultural area (cultural 

conflicts), security (state security), politics (political decision-making and policy-making). Migration 

must therefore be secure, properly managed and legal in order to contribute to positive results, and all 

agreed commitments, as well as recommendations in international documents to be respected, and the 

negative consequences to be minimized.  

Goals of the Global Compact 

The Global Compact consists of 23 objectives, which include relevant measures considered to be 

policy instruments and good practices. They concern countries of origin, transit and destination.  

Among the most important objectives in terms of successful and full integration of migrants into 

society are the development of skills and the mutual recognition of skills, qualifications and 

competences. 

A precondition for ensuring decent work for migrants, taking into account the demographic situation 

and labour market requirements, but also their quality and level of education, acquired and gained 

knowledge and skills, is the identification of their real skills and education.  

In addition to investing in skills development, it is therefore necessary to have a well-established and 

well-functioning mechanism to facilitate the mutual recognition of skills, qualifications and 
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competencies. This is what Objective 18 of the Global Compact bounds the countries to, which would 

contribute to a more successful integration of migrants into society.  

Deliberate creation, development, exploitation and evaluation of knowledge of the so-called 

“intellectual capital” of employees has crucial significance for all organizations, both to ensure their 

further development and to achieve and preserve a competitive advantage. In recent years, we have 

observed a significant increase in the importance of intellectual capital and its promotion, being the 

most important form of capital (Šebestová, 2010). 

Member States which spend a higher above-average education expenditure percentage of the gross 

domestic product have, on a long-term basis, above-average and relative stability in their educational 

results (PISA) (Plavčan, 2018). 

Qualification and performance of the profession by migrants 

The digitization and technological changes that are characteristic of the present time also affect the 

demand for a skilled labour force with the necessary skills. These are no longer acquired through only 

formal education at all levels of the education system, but the importance of further education and 

non-formal learning gained through practice, gaining the necessary knowledge and skills, is at the 

forefront. Therefore, states must have rules and systems in place to recognize the results of formal and 

non-formal education and informal learning. This also entails the need for national qualifications 

frameworks and the transparency of certifications. A certain degree of harmonization between 

countries is possible since it is essential to respect the minimum training requirements for certain 

professions that each state may lay down independently or in harmonizing the minimum requirements 

that states may lay down together. However, global compatibility is problematic as countries have 

built-in national systems taking into account their specificities, capacities, priorities and needs. 

According to Marekova, “we face the challenge on how to confront problems of the world around us. 

Rising generations has to address the issues that already seemed to be resolved. How to cope with 

issues of cultures clash, gender differences, migration and violence. How we can co-exist if our values 

are completely different.” (Marekova, 2018). 

 Strengthening the position of migrants and societies to achieve full inclusion and social 

cohesion is addressed in Objective 16. Objective 16 is a commitment to actively integrate 

migrants into society and to minimize differences and polarization, also by increasing public 

confidence in migration-related policies and institutions. We quote measures to meet the 

commitments of the Global Compact: Promoting mutual respect for the cultures and the 

history of receiving communities and migrants through measures in integration policies, 

 Establishing comprehensive programmes on rights and obligations, language training and 

social norms and customs  

 Developing policy goals on inclusion in societies, including health and non-discrimination, 

 Ensuring integration into the labour market to ensure work and employment with regard to 

qualifications, 

 Strengthening gender equality in the field of employment, freedom of association and access 

to basic services,  

 Establishing community centres for inclusion in society and engagement in mutual dialogue, 

 Capitalizing on the skills and competences through mutual exchange of training, courses, 

vocational integration and workshops,  

 Supporting multiculturalism through sports, arts and various social events, 

 Promoting school environments, integrating migration information and curriculum into the 

content of education, and supporting schools' integration activities with targeted resources to 

promote inclusion and prevent hatred. 

It is questionable to what extent the formulation of the Global Compact reflects the current state of 

recognition of education, i.e. acquired knowledge and skills to pursue a profession. The European 

Union itself has a number of approved documents that bind all Member States to recognise 

professional qualifications, such as the Directive on the Recognition of Professional Qualifications.  

It directly determines the procedures for the recognition of so-called “regulated professions”, that is, 

the professions where the law determines the conditions for its performance. Many provisions of this 

common law are based on agreements that have been prepared for many years and long-term 
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negotiations of the Member States and it is not anticipated that the fundamental changes proposed by 

the Global Compact document will be applied to this legislation as rapidly as the number of migrants 

has risen in recent years.  

With regard to unregulated professions, the performance of these professions, the way of recognition 

of the acquired knowledge and experience in the particular performance of the unregulated profession 

is in the responsibility of each Member State and employers. 

Although the Global Compact document states the possibility of recognizing education in non-formal 

and informal learning, this option is not yet included in the legislation of the Member States in such a 

way as to allow for the effective recognition of the acquired knowledge and skills of migrants in the 

performance of specialized activities or professions. Such a model is not sufficiently developed in the 

legislation of the European Union nor in the Member States and not even in practice in this legal and 

working field between Member States. Proposals for such recognition to be made on the basis of 

bilateral country-by-country contracts are risky, for example the impossibility of using recognition of 

the migrant's qualification acquired in another Member State of the European Union than in a Member 

State that is a signatory of such a treaty.  

In case of agreements on mutual recognition of education and professional qualifications (zákon, 

2015), bilateral agreements may be concluded but regional or multilateral agreements in this area 

cannot be concluded as they do not take into account the specificities of all countries. These vary in 

education systems providing different degrees of education developed within their own countries. 

Qualification includes not only education, but also other components, which vary from country to 

country (e. g. chamber membership, integrity, etc.). 

With changing labour market needs, there is also a strong need to invest in the development of new 

skills and competencies. In the case of migrants, it is necessary to ensure access to education, 

including linguistic lessons, according to established standards, as a prerequisite for employment in 

the labour market. In this case, cooperation and partnership between the private sector, employers and 

educational institutions is desirable. As we have already mentioned, this may include, in particular, 

international cooperation in the area of unregulated professions, in some coordination of the 

comparison of the required knowledge and skills needed to perform the unregulated profession 

according to the specific requirements of the employers in the receiving state. The standards take into 

account the specificities of the national education systems. Target migration states can be inspired by 

good practices, but a global partnership between states may be problematic due to system differences. 

It could therefore be more effective to engage in bilateral activities in the area of unregulated 

professions and specialized activities. These will mainly involve different language courses and 

specialized courses to perform specific activities at specific jobs in unregulated professions. 

The issue of recognition of education for the purposes of performing regulated professions, 

particularly those of a doctor, a veterinarian, a dentist, a nurse, a midwife, an architect, a lawyer and 

some other, will be much more challenging. In these professions, Member States of the European 

Union have jointly regulated requirements on the content and duration of education. 

Conclusion 

The Global Compact can help with its comprehensive approach to safe, orderly and regular migration 

and its effective management. It is not and cannot be understood as the end of efforts in international 

cooperation on migration and its management. It is important to continue cooperation and dialogue at 

all levels – global, regional, national and local – and to ensure compliance with commitments and 

objectives, assess progress and exchange of experience, modifying objectives and measures as 

appropriate in the light of application practice and good practice. Necessary prerequisites include the 

consistency of government policies and the involvement of all relevant actors in the migration 

management process, as well as the friendly approach of states in recognizing education for the 

performance of a specific profession. The document thus adopted will probably also bring a lot of 

legislative work when preparing the new common European Union legislation, and subsequently the 

adaptation of the legislation of the individual Member States on the implementation of migration into 

special legislation. 
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FAMILY NEEDS OF INCURABLE ILL CHILDREN 
IN THE CONTEXT OF SPECIAL EDUCATION 

Kristína Nagyová1, Terézia Harčaríková2 

 

Abstract: Incurable disease of children is one of the most difficult periods in the life of a family. The family must adapt to the 

new challenges that bring the illness and everything adapts to the needs of the child. However, we often don´t realize and even 

don´t know that the family needs must also be fulfilled. The paper presents partial results of the research aimed at identifying 

the needs of the family with an incurable ill child in a special pedagogical context. For the collection of research data a semi-

structured interview with assistants working in the area of child palliative care was conducted. The obtained data were processed 

by qualitative analysis. The results point to the necessity of a transdisciplinary approach to children with incurable illness and 

their families – psychologist, social worker, clergymen, and special educator. 
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Introduction  

The need is a state of lack or surplus, which deviate humans from their optimal state. Maslow (1943) 

argues that needs are organized among themselves according to mutual dominance. For humans, the 

most important needs, which are primarily in the hierarchy, are the biological needs, with that of a person 

achieving physical homeostasis. Other needs include the need for security, which is just as important as 

biological needs, and is particularly noticeable in small children who also respond to the smallest threats, 

such as parents' quarrels. As the third in the hierarchy, the author mentions the need for love. It is actually 

the social needs of an individual. To this the author does not include sexual needs, which, in his view, 

is exclusively a biological need. Another need is the need for respect. The last and greatest need is the 

need for self-actualization. For a person, this need means becoming the one he wants to be. Maslow was 

criticized by some authors for the fact that the needs he describes as universal were only found in healthy 

individuals and individuals who are somewhat handicapped, may have different needs. On the other 

hand, the World Health Organization (Marmot et. al., 2011) provides us with a classification of needs 

that occur in sick people. The WHO mentions the basic (primary) needs: biological needs with priority 

to be met. Other needs include the World Health Organization's psychological, social, spiritual, and 

environmental needs. 

Biological needs of the family with incurable ill children 

Illness of a family member has a significant impact on changing the lifestyle of the family. Nevertheless, 

there are not many references in the literature that the family with an ill child would have less saturated 

biological needs than ordinary families. The most commonly mentioned biological need is for parents 

to have a rest. Child care with an illness is very tiring for parents, not just to the parent who is at home 

(primary mother), but also to the parent who provides the family income, and after work coming home 

has to take care of the family and help care for the sick child and the household. 

If we were to maintain the exact definition of biological needs according to Maslow (1943) and consider 

sexual need as purely biological, Lavee and May-Dan (2003) state that this area is deficient in parents 

who care for a sick child, this need is more intensely perceived by men. 

Psychological needs  

Among the psychological needs that are stated by Maslow (1943) we may include the need for safety 

and certainty and the need for self-actualization. Matejček (2014) among other psychological needs 

includes: Stimulation need – there is a need for a reasonable amount of stimulus from the outside world. 

In the case of families with an incurable ill child, these stimulants cannot be absent, especially if the 

family has been taking care of the child for a long time and their contact with the outside environment 

is limited. The need for a meaningful world – it is about the need of person to have a structure in life. 

At the time of the child's illness, however, the structure of life and, in particular, the familiar structure 

of the family breaks and brings it other problems and difficulties. The need for positive identity and self-

need – this need concerns the acceptance of its social value. For families with an ill child, this need may 

be limited to a certain extent, especially for mothers who spend the entire time on demanding child care 
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or are hospitalized with them. The need for an open future – in this need, we are talking about hope and 

life perspectives. In the case of families with an incurable ill child, this need is imperative, although it 

may not be for the members or siblings themselves; the family loses the perspective of the future because 

they know that the life of one member is coming to an end, which can cause feelings of despair and 

hopelessness in the family. The need for safety and certainty – we have included a number of ways 

mentioned by authors in this category because this need appears to be most inadequate in parents with 

an incurable ill child. As has been shown, the way parents get a sense of security to reduce their stress, 

anxiety or fear is fulfilling the need for information, especially about the health of the child. Several 

authors describe a high prevalence of information in parents. Hallström and Elander (2007) found that 

this need was even greater than the need for emotional support. Need for parents to be informed – 

families, especially in the short-term after the communication of a diagnosis, and the first information 

they receive from the doctor begin to search for disease information. The most accessible resource for 

the family is the internet, where they can read through various articles and forums about how the illness 

will proceed or if there are experiences of families with the same illness. Parents can find this 

information at the illness denial stage when they try to find situations when people have been diagnosed 

with the illness. Several authors describe that the need for information is one of the most important needs 

for the family and especially for parents (Brown and Warr, 2007; Ondri and Cínová, 2013; Yoshida, 

2014). Hallström and Elander (2007) report that parents need for information is not related only to the 

diagnosis, but also about the prognosis, the possible health complications, the risk of the disease and the 

tests the child has to undergo. 

Psychosocial needs  

Kohoutek (2009) writes that psychosocial or social-psychological needs are the needs, which we gain. 

In this case, it is a combination of psychological and social needs. In particular, these needs relate to 

social security and social support, which gives the individual a sense of social security, but also relates 

to social contact and emotional demands. One of the psychosocial needs of families with an incurable 

ill child is the need for support, or we can also call it the need for psychosocial support. At the time of 

communication of the diagnosis, the family should be given the possibility of support, which also 

becomes one of their needs, and changes during the progression of the child's illness. Family support 

should be a multidisciplinary issue and should respond to the current needs of the family. The family 

needs supervision and counseling, needs to make sure that they is not alone in this situation, and that the 

experts are ready to help them at any time (Hallströmm and Elander, 2007). Support for individual 

members should start primarily in the family. Family members expect from other members support, 

especially emotional, but Machado et al. (2010) write, that they are not always able to provide this 

support because they are sometimes the ones who need to support themselves. At that time, it is 

important that this support is given to them by close persons and a wider family. Hallströmm and Elander 

(2007) say that it is sometimes very helpful for parents when grandparents, for example, help guard the 

child. They emphasize the importance of community support where parents can share their feelings and 

experiences. This is primarily a community of friends, groups of parents with a similar problems and, 

last but not least, church communities. In institutional care and family support, professionals should 

focus on improving the psychological, emotional and spiritual comfort of the family. The 

multidisciplinary care should include the work of social workers, intellectuals, psychologists, and also 

the importance of expressive therapies such as music therapy, art therapy and play therapy. 

Another category of psychosocial needs is the need for love and emotional fulfillment. Parents do not 

have time on each other, siblings often remain less noticeable and everything in the family is adapted to 

the ill child. This is where the need arises for affectionate relationships and emotional fulfillment. Brown 

and Warr (2007) write that families need to find a balance between change and stability, and their 

relationships must adapt to the development of the social and emotional life of family members. As we 

have suggested above, communication is the basis of meeting this need. Lane and Mason (2014) 

emphasize that communication should be open and honest among parents. Parent-child communication 

should also be open, taking into account the child's developmental stage. 

Social needs 

We may include financial and material need for social needs that occur in families with an incurable ill 

child. Taking care of the terminally ill child brings with it financial and material problems as well. In 

most families, one of the parents remains with the ill child and the family then lives on only one income. 
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Eiser and Upton (2006) found that a family with a child with cancer has the highest family expenses for 

the first 6 months after diagnosis. When a child stays in home care, most of the money is spent on the 

special equipment the child needs. This may include, for example, a removable bed, a carriage or a 

wheelchair. Also in some cases the family must provide pumps, alarms, monitors, and other medical 

devices. Other expenses the family needs to invest in are housing arrangements for the sick child who 

often needs barrier-free access. Sometimes an ill child cannot normally eat, so the family must provide 

a special diet for the baby who has to eat special foods. In addition to these expenses, the family has to 

put some money towards the funeral of the child (Brown and Warr, 2007). 

Spiritual needs 

At the time of the illness, family members begin to think about the meaning and purpose of human 

existence, life after death, and begin to recourse to higher powers. Meeting this need is also one of the 

coping strategies of the family. Majerníková and Jakabovičová (2008) consider basic spiritual needs as 

follows: 

 needs of meaningful life, 

 needs of meaning of self-existence, 

 needs of love, 

 needs of hope, 

 needs of spirituality, 

 needs of realization of spiritual rituals and practice, 

 needs of forgiveness. 

Timmins et al. (2015) wrote that clergymen should be a part of a multidisciplinary team, which take 

care of patient and family. Clergymen should not be just for spiritual rituals, but they should care for 

other family members, as support, when they need to talk about the meaning of existence and help them 

cope with illness and loss. Jasenková and Mikesková (2005) says, that clergyman should accompany 

the family during their findings for the meaning of pain, meaning of life, death and reconciliation, and 

also in the process of finding the truth, hope and love. 

Needs of surrounding  

Every family, and especially a family with a disabled or sick individual, needs to have a surrounding in 

which they feel good about each other. The family needs to feel that the illness of the child has not 

affected their lives so much that it is necessary to change the whole family functioning. Although, the 

WHO (cited by Marmot et al., 2011) says, that there is a category of this needs, we have not been able 

to find out in the literature what needs fit here. Based on the literature, we think that we can address the 

needs of the family and the incurable ill child to be at home because the environment of a hospital or 

hospice does not give the family a sense of well-being and normal functioning. In addition, 

hospitalization divides the family by leaving one parent with the child in the hospital while the rest of 

the family stays at home. This need also relates to the need for privacy that occurs with some families 

shortly after the diagnosis is announced. 

Research  

Families with an incurable ill child generally pay less attention. Emphasis is placed on childcare not 

only on the part of experts but also on the part of the family itself. Each member of the family 

individually copes with the stressful situation, going through various problems and difficulties directly 

or indirectly related to the child's illness. Family members also have their own needs that are often 

unfulfilled, and although family members themselves may not be aware, failure to meet their needs may 

lead to later problems that may even lead to the break-up of the family. 

We assume that family needs changes at different stages of illness and therefore we have just focused 

on identifying these needs. 

The primary objective was to identify the needs of families with incurable ill individuals and to find out 

if the needs of the family vary and change at different stages of the illness as described by Kübler-Ross 

(1993).  

As a basic method of research, we chose qualitative research conducted through interviews with workers 

who are in contact with families with an incurable ill child, and through them we tried to understand 

more deeply how they perceive the needs of these families within their profession. 
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The participants in our research were workers, who works with families with an incurable ill child and 

contributing to fulfil their needs. Seven people (4 women and 3 men) were involved in the research. The 

length of their practice ranged from 1.5 years to 43 years, while the 43-year-old priest did not work 

intensively in the field, it is still one of the parts of his spiritual service in various settings. 

To obtain the data, we decided to use the semi-structured interview method. As a template of questions, 

we used the stages reported by Kübler-Ross (1969, 1993). While in the first publication in 1969 she 

states the stages of shock, denial, sadness and anger, balance and reorganization (cited by Harčaríková, 

2014), in her 1993 publications she states the stages of denial and isolation, anger, negotiation, 

depression and acceptance (Kübler-Ross, 1993). Therefore, we have decided to build up the stages that 

are a combination of both: 

1. shock, 

2. denial and negation, 

3. anger, feeling of injustice and curse, 

4. depression and sadness, 

5. reconciliation and acceptance. 

Approximately the same questions were asked to each participant. The supplementary questions were 

not provisionally set, but if respondents' notice showed something interesting or something that would 

allow us to better inspects the situation described, the respondent was asked about it. Based on the 

research questions, we have identified 3 headings that were tailored to the questions put by the 

respondent: 

1. Work and experience in the field.  
2. The greatest perceived need for a family. 

3. The needs of the family in each stage of the child's illness. 

The participants' responses showed that the needs of the family with an incurable ill child at the various 

stages of the death-related reconciliation described by Kübler-Ross (1993) are different. Respondents 

described the needs of the family from their point of view, some attempting to describe the needs as 

objectively as possible and some describe the needs of the family solely from the point of view of their 

profession. 

At the stage of shock or shortly after the communication of diagnosis, psychological needs occurr. The 

most significant was the need for information. We measured that this need is mainly related to the phase 

of shock, when the family find out the diagnosis and the family is not focusing on the information that 

is being given to them and therefore has a greater need to ask. This need may also be related to the 

transition to the stage of denial, when the family needs to constantly verify the information. In the stage 

of denial and negation, there were significant psychological needs, especially the need to decide on 

treatment in the search for alternative medicine. As we have already mentioned, this need is primarily 

related to hope. The family denies the illness and still has the hope of reversing the adverse diagnosis. 

In the stage of anger, injustice, and cripples, we did not find any great need, but we noticed that the 

needs that families considered important in this stage are primarily psychological and psychosocial and 

are related to emotion ventilation, psychosocial support and assurance that no one is responsible, that 

the child is dying. The stage of sadness, despair and depression was characterized by psychosocial 

needs, particularly those of the family. The family had an increased need to be together, need of support 

from family members was important, but also overall psychosocial support, whether from a palliative 

care team or close relatives. Also, during this stage, families needed time and space to ventilate their 

emotions and gather strength. This was characteristic of the families that remained in the ward. At the 

last stage, the stage of acceptance and reconciliation, the biggest need was for being together as a family, 

to spend the last moments of life with the child, but also the need for the minimization of suffering. 

Research has shown us that the needs of a family of an incurable ill child are changing in the various 

stages (Kubler-Ross, 1993). In some cases, the needs are clearly linked to the stages of reconciliation 

with death, but in some cases, they stem from the progress of the child's illness and naturally occur with 

the new situations and tasks that the family has to deal with at the time. However, the needs in the 

various stages and needs related to the progression of the illness cannot be separated because the stages 

are to a certain extent dependent on the progression of the illness and these stages occur in parallel with 

the illness of the child. 
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Of the needs that were reported during the individual stages, no particular need emerged as a need that 

would persist throughout the illness, but at each stage there was at least one respondent's psychological 

need for the child to minimalize suffering and to receive the best care and effort to do for a child what 

is in the power of the family that we could summarize in one need – to keep the child from suffering. 

Some participants have identified the needs that they think will persist throughout the illness. Here was 

mentioned the need for psychosocial support, the need for support and contact with the team of palliative 

care and financial need. The reason why no specific need has been stated as persisting may be that 

participants always have the strongest need at a given stage and do not perceive all needs. 

Participant’s responds at individual stages can be marked as valid in relation to the last question that 

examined their validity. 

Conclusion  

Our research has shown that the needs of families are changing in the various stages of reconciliation 

with the death and stages of child illness. Each stage is different, each family is specific. On the basis of 

the data we have obtained, we have decided to formulate some recommendations:  In the care, perceive 

the family as a whole, because the illness does not only concern the ill child, but the whole family as 

well. Throughout the illness, focus on psychosocial support and family support, also focus on providing 

quality care for the ill child. Provide to the family time and space after the reporting of the diagnosis 

and adapt it to their current mental state. Sufficiently inform the family about diagnosis, prognosis and 

treatment. Also provide information about medication, their desirable and unwanted effects throughout 

the illness so that parents feel they are participating in the treatment, have confidence in the health care 

system and thus avoid alternative medicine. In a stage of anger and feelings of injustice and curses, 

allow the family to express their emotions, communicate with their family about their fears, rationalize 

their conclusions, and make sure that no one is responsible for the child’s death. In the terminal stage 

of illness allow the family to be together. During work with family, focus on the survival of individual 

members, reflect their state and offer them the possibility to help. Invite parents to communicate with 

the ill child and sibling, as well as open communication between the parents themselves. Engage siblings 

in the context of illness and educate parents about the importance of this activity. In the work with 

expressing the emotions of siblings and parents, use the possibility of expressive therapies, or 

recommend partner therapy to parents. In the field of professions that work with the family we would 

like to recommend above all the provision of quality supervision, which should be primarily a matter of 

the facilities in which employees work.   
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KNOWLEDGE ALLIANCE AS EDUCATION SERVICES: UPDATED CONTENT OF 
INTEGRATED FLIGHT PREPARATION AND TRAINING OF PILOTS 
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Abstract:The article examines the current aspects of new education and training of pilots within the Knowledge Alliance of 

Aviation Education as the State-Privat Partnership in the Education Services in the conditions of the Slovak Republic. This 

article represents the part of the feasibility study. In order to ensure the continuity, quality and safety in the aviation education 

of future military and civil pilots as the aviation professionals, research works of a similar nature are needed. This article used 

analysis and synthesis tools, the method “per partes” (integration in parts) and the expert method. Authors solved the 

following praxeological questions: Which entity is competent and eligible for the comprehensive training of pilots as 

professionals? What kind of organization of education processes will ensure the required output and efficient use of available 

public and private resources? The answers to the praxeological issues are presented as the proposal of content of integrated 

flight preparation and training of pilots under the key leadership of the Air Force and their state, public and private partners. 

The output of the article is the proposal for the new content of the education and training of pilots. 
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Introduction 

On January 27, 2016, a contract for the cooperation between the Ministry of Defence of the Slovak 

Republic, the Armed Forces Academy of Milan Rastislav Stefanik and the Technical University in 

Kosice was signed at the Faculty of Aeronautics of the Technical University in Kosice, with the aim of 

providing auniversity education for cadets of the General Staff of the Academy of General Milan 

Rastislav Stefanik in aeronautical study programs of the 1st and 2nd level at the Faculty of 

Aeronautics of the Technical University in Kosice. It is a demonstration of the confidence of the 

Defence Sector representatives in its scientific and pedagogical team and, at the same time, as an 

opportunity to establish a rich tradition of aviation education, research, development and expertise. 

The Faculty of Aviation was founded on 01/02/2005 as the ninth faculty of the Technical University in 

Kosice. Its origin was the result of the long-term transformation of the military university education in 

the Slovak Republic and was connected with the effort to preserve the long-term tradition of flying 

and higher education of pilots and aviation technical staff in Kosice, which until 2004 had been 

provided for more than 30 years by the Air Force Academy. M.R. Stefanik in Kosice.  Aviation 

education follows a whole-class trend where education, science, research and innovations are the most 

important pillars of a knowledge-based society, the achievement of which is indispensable for 

achieving the sustainable development of our society. A natural response is that the educational 

institutions are the important actors in the processes where only the interconnection of scientific, 

educational and innovation activities can be a real accelerator of society.In order to ensure the 

continuity, quality and safety in the aviation education of future military and civil aviation 

professionals, the research works and especially doctoral thesis of a similar nature are needed. 

The main objective of this article is to create a proposal for the new content of education and training 

of pilots in the conditions of a public-private partnership as services for the realization of goals in the 

field of education and training of Air Force Pilots of the Slovak Armed Forces, with emphasis on the 

building and development of required personnel competencies, on the basis of the sixty years of 

knowledge incivilian and military aviation.  

We have the following praxeological questions: Which entity is competent and eligible for the 

comprehensive training of pilots asprofessionals? What kind of organization of education processes 

will ensure the required output and efficient use of available public and private resources? What will 

be the new content of education of pilots that draws on past experience and that will respond to new 

challenges in the aviation sector and will enable the application of the SafetyFirst principle? Our 

assumption is that for the needs of a state such as the Slovak Republic for the continuous training of 

                                                 
1Technical University of Košice, Faculty of Aeronautics, Department of Flight preparation, Košice, Slovakia, 

helia.nemethova@tuke.sk 
2 Technical University of Košice, Faculty of Aeronautics, Košice, Slovakia, stanislav.szabo@tuke.sk 
3Technical University of Košice, Faculty of Aeronautics, Department of Flight preparation, Košice, Slovakia, 

robert.rozenberg@tuke.sk 

https://www.aeaweb.org/econlit/jelCodes.php?view=jel
https://www.aeaweb.org/econlit/jelCodes.php?view=jel


INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

528 

pilots as professionals the optimal solution is the realization of state-private cooperation and 

partnership as a service of the knowledge alliance of aviation education. 

The updated content of integrated flight preparation and training of pilots respects a new description in 

the study field of “Transportation”, led by the Dean of the Faculty of Aeronautics Assoc. Prof. 

Stanislav Szabo. 

Literature review: Research theoretical framework of Knowledge Alliance for the new 

education content 

The strong foundation of education of pilots lies in the applied management, economy, social sciences 

and the applied technical sciences that form the engineering basis of flight preparation and training of 

future pilots, technicians and other aviation specialists. Aviation education has a much wider meaning 

than just the education and training of pilots. 

The core elements of education and training of pilots as a part of the Knowledge Alliance of Aviation 

Education and as the State-Privat education service presented in the Table 1. 

Table 1: The core elements of pilot education and training 

The basic acts of civil and military aviation law for the education of aviation personnel, the acts which are 

the base for the described process at the national and international level 

Aviation knowledge, research and subjects according to the Annex I - Part FCL, Syllabus of theoretical 

knowledge for the Air Transport Pilot Licence, Commercial Pilot Licence and Instrument Rating (EASA, 

2016) 

Aviation knowledge, research and subjects according to the Commission Regulation (EU) 2015/340 

(EASA, 2015), laying down the technical requirements and administrative procedures relating to the air 

traffic controllers' licences and certificates 

Aviation knowledge, research and know-how concentrated within the PEGASUS consortium of aerospace 

engineering universities and faculties in the EU https://www.pegasus-europe.org/ (Delft, 2007 

The know-how, the past and present Civil and Military aviation maintenance, repair and operation’s 

experience 

The results of the theoretical work and the scientific and research activities in the field of : University 

Academic subjects, Social and Human Sciences, the Simulation and modelling of Security issues, the 

Applied Technical Sciences, the Applied Civil and Military / Air Force management, education and 

training etc. within the Expert Database of Civil and Military Aviation Experience in progess. 
 

Source: Authors 

The selected theoretical frameworks of the Knowledge Alliance within the issues of Simulation and 

modelling of Security can be found within the work by Fuchs et al. (2010) focused on the simulation 

of dangerous substance outflows into the environment a result of traffic accidents by dangerous 

substances transport; in the study by Dvorak et al. (2010) on the enhancing of security on critical 

accident locations using telematics support; in the work by Balatka et al. (2011) on the exposure of the 

environment and surface water todangerous liquids - the slop outflow model; in the study by Kelemen 

and Blišťanová (2014) on the applied knowledge in logistic modelling to handle the threat of floods 

with aviation logistic support; in the study by Kompis et al. (2011) on the parallel computational 

models for composites reinforced by CNT-fibres for personal and vehicle protection materials; in the 

work by Vágner and Papová 2014) on the comparison of Radar Simulator for Air Traffic Control used 

also for the education of new Air Traffic Controllers; in the work by Pavolová and Tobisová (2013) on 

the model of supplier quality management in the transport company applied for air transport; in the 

study by Kuzma et al. (2016) on the use of the CAX System as a tool for modeling construction 

elements in the aviation industry; or in the work by Fözö et al. (2009) on the advanced anytime control 

algorithms and the modeling of turbojet engines etc. 

The selected theoretical frameworks of the Knowledge Alliance within the Applied Technical 

Sciences are within the work by Nečas and Kelemen (2009) on the call for more security in the 

technology revolution: in the work by Bučka and Kelemen (2009) on the analysis of the specific 

requirements related to the Slovak Air Force; in the book by Hovanec (2016) on the digital factory as a 

prerequisite for successful application in the area of ergonomics and the human factor; in the study by 

Andoga et al. (2018) on the intelligent situational control of small turbojet engines; in the work by 

Draganova et al. (2017) on the non-stationary noise analysis of magnetic sensors using allan variance; 
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in the study by  Semrad et al. (2014) on the analysis of all composite wing design containing magnetic 

microwires; or in the  works by Polishchuk et a. (2019) on the evaluation of start-ups projects etc. 

The selected theoretical frameworks of the Knowledge Alliance within the Applied Civil and Military 

/ Air Force management, education and training  are within the work by Socha et al. (2016) on the 

training of pilots using a flight simulator and its impact on piloting precision; in the study by 

Rozenberg et al. (2016) on the critical elements in piloting techniques in aerobatic teams; in the work 

by Durco et al. (2017) on the means of using CPDLC with ATC procedures in a terminal maneuvering 

area; in the study by Nečas et al. (2009) on information operations and media: Beyond the Security 

Scope; in the analysis by Kalavsky et al. (2015) on the conditions for the abandonment of a helicopter 

using a personal rescue parachute; in the work by Sopoci et al. (2009) on the Air Force knowledge 

within the Military Management in the 21 century and the Transformation of the Army etc. 

Identification of problem and methodology 

The main problem is the new professional content of education and training of pilots within the 

Knowledge Alliance of Aviation Education as the State-Privat Partnership Service in the conditions of 

the Slovak Republic.  

We used the tools of analysis and synthesis of the education, with the method “per partes” (integration 

in parts) in the aviation practice. 

The historical analysis of the contents of flight preparation and pilot training was carried out on the 

data basis of the selected institutionsfrom 1959 until the present in the Table 2. 

Table 2: Institutions 

Vojenské letecké účilište Košice (Military aviation school in Košice, Slovakia) 

Vojenská stredná škola letectva v Košiciach (Military Hight School in Košice, Slovakia) 

Odborná výcviková škola letectva Košice (Professional Training School of Air Force Košice, Slovakia) 

Vysoká vojenská letecká škola SNP v Košiciach (Military Aviation College of Slovak National Uprising in 

Košice, Slovakia) 

Vojenská letecká akadémia gen. Milana Rastislava Štefánika v Košiciach (Air Force Academy of Gen. M. 

R. Šefánik in Košice, Slovakia) 

Letecká fakulta Technickej univerzity v Košiciach (Faculty of Aeronautics, the Tehchnical University of 

Košice, Slovakia) 

Lotnicza Akademia Wojskowa – "Szkoła Orląt" (Air Force Academy in Deblin, Poland) 

Univerzita obrany, Fakulta vojenských technológií, the Czech Republic (University of Defeence, Faculty of 

Military Technology, teh Czech Republic) 

École de l'air, Salon-de-Provence, France (French Air Force Academy) 
 

Source: Authors 

The lessons learned from the historical analysis were compared with the findings gained by the expert 

method. The expert group consisted of 5 specialistsexperienced in the content of aviation education 

and pilot training. The data were obtained throughinterviews with the experts. 

The added value of the research is in the identification, historical analysis and expert evaluation of 

data on the content of aviation education in Košice (within the former Czechoslovakia to the present), 

the identification of common elements of theoretical flight training, synthetic training and practical 

flight training. The research results represent the first part of the study for the elaboration of a long-

term plan for the development of aviation education for the Slovak Air Force in 2020-2030. 

The study plans from the historical archives of Military Aviation College of Slovak National Uprising 

in Košice, the Air Force Academy of Gen. M. R. Šefánik in Košice, and the Faculty of Aeronautics, 

the Tehchnical University of Košice, were the main data sources.Data collection for the study of the 

issue was carried out during 2018/2019. The origin of the analyzed material is in the database of 60 

years of aviation education within the Czechoslovakia and the Slovak Republic. Our national 

experience, including personal experience, has been compared and complemented by the successful 

experience of the aeronautical training abroad (Czech Republic, Poland, France). In 2018, the training 

of foreign pilots began as a part of the state-private educational service in Slovakia. The Faculty of 

Aeronautics of the Technical University in Košice is a part of this international educational consortium 

based in Košice. These new findings have affected the results presented in the article. 
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Results and Discussion 

The theoretical flight preparation of pilots, synthetic training tools / training on the simulators, 

practical flight training and emergency training (ET), are three crucial subsystems of Integrated Flight 

Preparation and Training IFPT. The form and content of pilot preparation and training should meet the 

requirements of professional competence to perform the functions of aviation personnel, with an 

emphasis on: 

Theoretical Flight Preparation of Pilots:professional theoretical preparation of the Armed Forces of the 

Slovak Republic;basic theoretical flight training of pilots, in accordance with the requirements of the 

European Agency for Safety of Aviation (EASA);basic and special theoretical flight preparation of a 

military pilot, in accordance with the operational requirements of the NATO Air Force pilots and 

NATO standards, as part of a specialized theoretical module, preparation of the material part of 

aviation equipment used for flight training. 

Means of synthetic pilot training / training on simulators:for the computer-aided pilots training;the air 

training simulators for flight operations training;theair simulators for flying tasks focusing on 

instrumentation piloting and simulation of flight tasks for combat use (According to the US Federal 

Aviation Administration FAAAviation Training Device (ATD), FAA Basic ATD (BATD), FAA 

Advanced ATD (AATD),Flight Training Devices (FTD),Full Flight Simulators (FFS).According to 

the European Aviation Safety Agency (EASA)Flight Navigation and Procedures Trainer 

(FNPT),Flight Training Devices (FTD),Full Flight Simulators (FFS). 

Practical training (Flight and emergency training of aborting airplane / emergency training ET): 

the entry and selection flight training of airplane and helicopter pilots; the basic flight training of 

airplane and helicopter pilots;the continuing flight training of airplane and helicopter pilots; the flight 

training of airplane and propeller aircraft pilots in emergency training - ET (under different 

conditions). 

The Integrated Flight Preparation and Training is characterized by a decentralized hierarchical 

management structure, with a decisive share of the human factor in the decision-making and 

management process, in line with the active and cooperative links of the relatively autonomous 

elements (pilots) of preparation and training of pilots. 

The preparation of the pilot fromthe Slovak Republic consists of professional theoretical preparation 

and practical military training, whose structure can be expressed as follows (see Figure 1): 

Professional theoretical training: the combined arm theoretical preparation; the specialized theoretical 

preparation of the components of the AF SR (Air Force); the theoretical flight preparation for flight 

training. 

Figure 1:Model of integrated flight preparation and training of pilots (IFPT) Situational classes 

 
TFP Theoretical Flight Preparation of pilots – 1st Situation class 

SPT Synthetic Pilot Training tools / training on simulators – 2nd Situation class  

PT   PracticalTraining (flight preparation and training after emergency  

        training ET) – 3rd Situation class 

Source: Authors 

Practical training: the combined arm training of individual / units (the basic professional training of 

components of the AF SR, the entry, selection and basic flight training pilots, the survival training 
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after an emergency flight); operational training of the Air Force of the SR (the continuing flight 

training for pilots, the combat flight training for pilots), the retraining in the AF SR on the new 

military aviation technique, procedures and   methodology of training, the equipment, armaments, 

military systems, etc., the preparation for performing a function in anothersection of the AF SR. 

Theoretical preparation is done in the form of lectures, seminars and exercises. The emergency flight 

training is organized in both winter and summer conditions, both day and night. Forms of individual 

preparation and training in organic flight crews (according to conditions) are conducted. Pilot flight 

training is conducted in the form of individual training (such as individual flight training) and training 

of air units (such as combat-oriented unit training). 

By training we understand:according to the means of training used, such astraining by using the 

synthetic means of training (flight simulators), the practical flight training using aviation 

technology;according to daily training time (day flight training, the flight training at night); according 

to the rules of flight (the flight training according to the flight rules for the country's visibility, the 

flight training according to instrument flight rules); according to meteorological conditions of flight 

(the flight training in visual meteorological conditions of flight for VMC visibility, the flight training 

in IMC instrument flight conditions); by the type of training (the training in pilotage techniques, 

navigational training - line flights / navigation flights, training in the combat use by type of aviation of 

the Air Force of the SR); the individual training to obtain a combat pilot training class (3rd class pilot 

in weather conditions of VMC during the day, a 2nd class pilot in all meteorological conditions during 

the day and under VMC meteorological conditions at the night, a 1st class pilot in all day and night 

weather conditions); training of an individual to obtain an instructor's authorization (flight training 

instructor in sequence and in the range of daily and meteorological flight conditions, as in class pilot 

training), the instructor training on an air simulator, an inspector of a certain type of the Air Force of 

the SR); the unit training in the group flights of airplanes or helicopters (the training of a pair of 

airplanes or helicopters, the training flights of airplanes or helicopters, the training in a squadron). 

The Integrated Flight Preparation and Training System functions as a comprehensive, professional 

training of specialized aeronautical personnel to carry out the specified flight tasks at an acceptable 

level of flight safety with the required final quality of the preparation and training process, with the 

maximum efficiency of the human, material, technical and financial resources used. 

Implementation of the target function of the system is generally ensured through the practice of steady, 

following partial system management functions:planning function,operational function,monitoring 

function,a reaction function,and a coordination function. 

For the creation of specific algorithmic and programmable units, it is generally desirable to perform a 

further decomposition of partial control functions according to the expert knowledge:operational 

situations,time factor,an organization's management hierarchy (an integrated flight training and pilot 

training system). 

Under the conditions of the Slovak Republic, the joint aviation education of civilian and military 

aviation personnel is again implemented from the academic year 2016/2017. The executives are 

authorized state, public and private entities that make up the Knowledge Alliance of Aviation 

Education, which is actively involved in creating a professional description of the integrated study 

field 6 Transport. This issue presents another separate article. 

The Knowledge Alliance of Aviation Education is a consortium of authorized state, public and private 

entities that are oriented towards the training of personnel for the pursuit of professions and licensed 

activities in Civil and Military Aviation, the air transport and space vehicles in transport, in the design, 

maintenance, and operation of relevant technologies in particular modes of transport, and in the 

transport services, according to the relevant international and national standards / regulations. 

The executives are the following authorized state, public and private entities that make up the 

Knowledge alliance of Aviation Education, at the platform in Table 3. 

Conclusion 

This article meets the main goal of pedagogical research to create a proposal for the new content of 

education and training of pilots in the conditions of the public-private partnership as services for the 
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realization of goals in the field of education and training of Air Force Pilots of the Slovak Armed 

Forces, with emphasis on the building and development of required personnel competencies. 

Table 3: The Knowledge Alliance of Aviation Education 

State and Public entities of the Knowledge Alliance 

Technical University of Kosice, Faculty of Aeronautics, Slovakia 

The contracting partner, Armed Forces Academy of General Milan Rastislav Stefanik in Liptovsky 

Mikulas / Ministry of Defence of the Slovak Republic 

The Air Force of the Armed Forces of the Slovak Republic / Armed Forces of the Slovak Republic 

University of Zilina, Faculty of Business, Economics, Transport and Communications, Slovakia 

Selected aircraft maintenance training organizations 

Air traffic services of the Slovak Republic, Ltd. Bratislava 

Private entities of the Knowledge Alliance 

Slovak Training Academy, Ltd. – a contractor for practical flight training of helicopter pilots / at present 

the foreign pilots 

AirJob, Ltd., JetAge, Ltd. - contractual partners for the practical flight training of airplane pilots 

Selected aircraft maintenance training organizations 
 

Source: Authors 

The theoretical flight preparation of pilots is based on the three crucial subsystems of Integrated Flight 

Preparation and Training IFPT. The form and content of pilot preparation and training should meet the 

requirements of professional competence to perform the functions of aviation personnel, with an 

emphasis on:Theoretical Flight Preparation of Pilots;Means of synthetic pilot training / training on 

simulators; Practical training (Flight and emergency training of aborting  airplane / emergency training 

ET). 

The Armed Forces Academy in Liptovský Mikuláš, which is responsible for the preparation of cadets 

for the Slovak Air Force, has signed a contract with the Faculty of Aviation of the Technical 

University of Košice (see the Act of the National Council of the Slovak Republic No. 455/2004 Coll. 

of 30 June 2004).  

The Ministry of Defense of the Slovak Republic has announced a grant for a feasibility study of the 

training of aviation personnel for the Slovak Air Force (see the Public callfor the submission of 

applications for subsidies for research and development projects in support of national defenseCall 1-

2018). For this reason, this article is only a small part of this feasibility study in progress. The 

feasibility study will include a historical analysis and assessment of the experience of aviation 

education content. The second part of the study will explore the possibilities of the state and private 

entities in the air education of personnel for the Air Force. The third part of the study will include a 

proposal of updated knowledge, skills and competences of aeronautical personnel based on research 

experience, the Air Force requirements and the new trends. 

The results of the research will be used for the elaboration of a long-term plan for the development of 

aviation education in the years 2020-2030, which will be implemented by the Faculty of Aviation of 

the Technical University in Košice in cooperation with the Armed Forces Academy and the Slovak 

Air Force.The Knowledge Alliance of Aviation Education is eligible for the comprehensive training of 

pilots as aviation professionals. 

The alliance partners' joint efforts make it possible to diversify the risks, share the praxeological 

problems of training processes and the pilot training, share the resources for problem solving and 

ensure the quality outputs.The proposals of education and training of pilots are based on the 

experience of 60 years of aviation education. Aviation education has a much wider meaning than only 

the education and training of pilots.The new content will respond to new challenges in the aviation 

sector and the special requirements of the Air Force. All past, current and new aviation knowledge will 

be focused on the perspectiveInternational Expert Database of Civil and Military Aviation Experience 

that is still in progress. 
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Abstract: The results of a survey carried out in Latvia in 2015 are examined to estimate the scope and depth of in-work 

poverty. The widely used EU-SILC data considerably underestimate in-work poverty in Latvia. Logistic regression analysis 

indicates that persons with low education, poor health, persons of pre-retirement age, and those employed in non-standard 

work arrangements are more likely exposed to a high in-work poverty risk. Social transfers and the income of other 

household members do not significantly reduce this risk. The Latvian government should provide adequate social protection 

and funding to alleviate the in-work poverty problem. 
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Introduction 

Latvia experienced a deep economic crisis in the period from 2008 to 2010. It had one of the largest 

GDP per capita drops in the EU reaching -12.9% in 2009 (EU-28=-4.6%) (Eurostat, 2017). It also 

brought mass unemployment averaging 19.5% in 2010 (EU-28=8.3%) (Eurostat, 2017). Since then, 

the Latvian economy has recovered. In 2018, the GDP per capita growth rate was 5.6 % (Eurostat, 

2019b) and the unemployment rate dropped to 7.4% (Eurostat, 2019c). However, these developments 

in Latvia have had a negligible effect on the in-work poverty rate, an indicator measuring poverty 

levels among the employed. In 2009, the in-work poverty rate peaked at 11.2% but decreased only 

slightly to 8.2% in 2018 (Eurostat, 2019a). This contradiction is the main focus of this paper. The 

present study seeks to uncover why in-work poverty seems to persist in Latvia, evaluate current 

poverty indicators, and examine what alternative measurements could be used to assess in-work 

poverty. First, the paper evaluates a number of studies on in-work poverty in Europe. Second, the data 

derived from a large-scale survey are analyzed to estimate in-work poverty levels in Latvia. Finally, 

the paper compares various empirical sources and discusses a number of policy implications.  

Research background 

As various research studies (Hallerod et al. 2015; Horemans and Marx 2013; Lewandowski and 

Kaminska 2014; Giesselmann 2015; Marx et al. 2011; McKnight et al. 2016) show, in-work poverty is 

persistent over time and across many countries irrespective of their level of economic development 

and the generosity of their welfare programs. These studies show that there are several factors 

accounting for in-work poverty, which have been identified repeatedly.  

Hallerod et al. (2015) analyze an EU-SILC longitudinal dataset from 2007 and 2008, to determine the 

causes of in-work poverty in twenty-two European countries with different welfare regimes. They 

conclude that the self-employed and those moving in and out of employment for various reasons are 

more likely to be affected by in-work poverty. They argue that in-work poverty is essentially an 

unemployment problem, not a low-wage problem (Hallerod et al. 2015).  

Horemans and Marx (2013) analyze the 2011 EU-SILC data sets from fifteen member states (EU-15) 

to examine the link between part-time work and poverty. Their analysis shows that part-timers are 

more often at risk of poverty than full-time employees. They see a correlation between the incidences 

of involuntary part time work and poverty risk. The same holds true for those working part-time and 

caring for other family members. The latter problem mostly affects women (Horemans and Marx 

2013). Horemans and Marx use the example of the Netherlands which has low in-work poverty rates. 

They note that there are “institutional and policy factors conducive to part-time” in place, i.e. child 

care facilities, supportive family policies and general understanding on the part of social partners (also 

employers) that part-time work is decent work (Horemans and Marx 2013).  

Lewandowski and Kaminska (2014) provide a very detailed account of in-work poverty in Poland. 

They analyze the Poland Household Budget Survey data from 1998 to 2012. Although the employed 

are less likely to be poor than the unemployed, there is considerable risk of in-work poverty among 

those employed in the agricultural sector. Individuals with low educational achievement and 

temporary work contracts are also more likely to be at risk of poverty. They conclude that government 

policies have not sufficiently addressed in-work poverty (Lewandowski and Kaminska 2014). 

                                                           
1 University of Latvia, Riga, Latvia, mareks.niklass@lu.lv 
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Government policies should encourage individuals employed in the agricultural sector to move to 

other economic sectors. Low paid jobs should be taxed at a lower rate by increasing tax deductions. 

Family allowances should be increased, but paid work must pay off at the same time to avoid the low 

wage trap. The Government should encourage women to seek work to promote the development of 

more double earner households, which are less likely to become poor (Lewandowski and Kaminska 

2014). 

Giesselmann (2015) analyzes the German Socio-Economic Panel (SOEP) and British Household Panel 

Survey (BHPS) data gathered in 2002-2006 which estimate in-work poverty rates across different 

sociodemographic and occupational groups in each country. He identifies the trend of “a precarisation 

of entry-level positions in Germany and of older employees in the UK” (Giesselman 2015). In 

Germany, both entrants and re-entrants have a considerable risk of in-work poverty. It seems that entry 

level jobs more often offer atypical employment conditions in Germany. Entrants are more likely to be 

exposed to deregulation and marginalization. They are often left out of collective agreements and 

“closed employment relationships” (Giesselmann 2015). In Britain, Giesselmann sees a link between 

the openness of the employment system and increased poverty risks for older employees. Finally, he 

points out that the higher levels of education decrease in-work poverty risk, although the link is less 

pronounced in Britain. (Giesselmann 2015).  

Marx et al. look (2011) at in-work poverty in Belgium. They analyze the relevant EU-SILC data set 

(obtained in 2006) and use the microsimulation model MISIM “to evaluate policy alternatives in the 

field of social security and personal income taxation (Marx et al. 2011). They found that individuals 

with lower education levels have a higher in-work poverty risk. It also holds true for young people, 

part-timers, employed lone parents, and single-earner couples with dependent children (Marx et al. 

2011). The microsimulation suggests that substantial increases in minimum wages may not be 

sufficient to reduce in-work poverty in Belgium (Marx et al. 2011). Such a policy should be coupled 

with “reduced social security contributions and well-targeted individual tax credits” to the working 

poor (Marx et al. 2011). Finally, they acknowledge that there is a fundamental problem with most 

policy measures. Most measures proposed and analyzed so far are targeted at individuals (the low 

paid), not households with insufficient earnings. There are very few, if any, policies and measures that 

would encourage dual earnership and “the employment of carers” (Marx et al. 2011, p.22). They 

believe that universal child benefits should constitute “a key component of any effective policy 

package to tackle in-work poverty” (Marx et al. 2011).  

McKnight et al. (2016) in their review sum up the evidence from multiple studies on in-work poverty 

and examine various measures to tackle the problem in the EU. They conclude that low paid workers, 

part-timers, those on temporary contracts, lone parents, and caregivers are more exposed to in-work 

poverty risk than other groups in society. The combination and overlap of those characteristics may 

worsen their situation even more (McKnight et al. 2016). Structural factors also play a role and 

contribute to cross-country variations. First, the labour market structure in each country may affect the 

prevalence of low paid and low skill jobs or the predominance of one or another sector where these 

jobs are found. Second, household composition and female employment varies greatly across the EU. 

In this regard, single parent families (mostly led by women) with temporary contracts and part-time 

work arrangements may have a greater poverty risk. Third, social and tax policies may or may not 

support families with children. Countries with adequate family support programs (tax deductions, 

kindergartens, allowances) have lower in-work poverty rates (McKnight et al. 2016). 

To sum up, these studies suggest that labour market arrangements and individual career trajectories in 

various countries differ so much that it is difficult to detect common trends and provide a coherent 

explanation as to why in-work poverty persists in Europe. Nevertheless, it seems that non-standard 

employment and low pay do correlate with the incidence of in-work poverty in many countries.  

Data and methodology 

A survey carried out by the Advanced Social and Political Research Institute at the University of 

Latvia in 2015, is a source of empirical data for the following analysis of in-work poverty in Latvia. 

The survey sample is representative of the Latvian population aged 15 to 74. The original sample 

included 2007 respondents. For this analysis of in-work poverty, 1,246 respondents were selected who 

met two criteria. They were 1) employed at the time of the survey and 2) were 15 to 64 years old.  
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The survey was aimed at measuring poverty levels and associated contextual factors in Latvia. The 

survey questionnaire included a number of items intended to measure material deprivation in its 

various manifestations (ability to pay utility bills, afford durables, organize birthday parties, meet the 

relatives, pay for goods and services related to childcare and healthcare etc.). The questionnaire 

employed relevant poverty indicators also used in EU-SILC surveys.  

Monetary indicators gathered from surveys are highly unreliable in estimating in-work poverty rates 

and identifying underlying causes because of the unwillingness of many respondents in Latvia to 

indicate their income levels and sources of revenue. A recent report by Foreign Investors’ Council in 

Latvia (2016) suggests that the shadow economy comprised 21.3% of the GDP in Latvia in 2015. The 

two main components of the shadow economy are the underreporting of business income and cash 

wage payments, the so-called envelope wages. The problem is more acute in the construction sector 

(Foreign Investors’ Council in Latvia 2016). The latter is also supported by a report of State Labour 

Inspectorate (Valsts darba inspekcija) (2015), which indicates that 25% of incidents of unreported 

employment have been identified in construction companies. Unreported employment is also common 

in the agricultural and forestry sectors, as well as in the hospitality industry and small-scale retail 

companies, i.e. the sectors with a considerable share of low paid employees, which in turn are more 

likely to be exposed to in-work poverty risk.  

Therefore, it is reasonable and more reliable to use other indicators to measure in-work poverty. 

Material deprivation and severe material deprivation rates are much more relevant indicators in the 

Latvian context. Underreporting and the unwillingness of many respondents to indicate their 

consumption and ability to pay, for example, utility bills are very rare. The author uses both items 

adopted by the Social Protection Committee (Eurostat, 2016) and two questions related to health care 

expenditures (ability to pay for health care treatment prescribed by a doctor or the ability to pay for 

prescription drugs) to calculate the material and severe material deprivation rates. The author argues 

that it is important to also include responses related to the use of health care services because health 

care expenditures constitute a large share of peoples’ house hold budgets expenses in Latvia. Out-of-

pocket payments for health care are more common than in other countries. In 2015, the share of out-

of-pocket expenditure reached 41.62% of the total health expenditure in Latvia (EU-28=15.31%) 

(World Bank, 2019). Health care is very expensive, especially for the low paid. In short, the inability 

to pay healthcare bills must be taken as an essential component of any poverty measurement in Latvia.  

Results 

In-work poverty rates as calculated by Eurostat considerably underestimate the share of the poor 

among the working population. Material and severe material deprivation rates are better indicators of 

the incidence of poverty because they (as indicators) are less dependent on wage levels and tax rates 

(as well changes in those levels and rates). These indicators are more comparable across various 

countries and time periods. Eurostat’s definition of material deprivation is outdated (possession of a 

TV set and a telephone is not a good indicator of poverty in the twenty-first century) and inadequate 

for contexts like Latvia, where many people need to pay for health care treatment out-of-pocket. If one 

considers the latter, the deprivation rate, as shown in Table 1, is higher than reported by Eurostat. The 

severe material deprivation as calculated by the author would be 13.6 percent and the material 

deprivation rate would be 25.7 percent. 

Table 1. Share of materially and severely materially deprived in the working age population (%).  
 Material deprivation rate Severe material 

deprivation rate 

As defined by Social protection committee (at least 

three out of nine items) 

21.9 11.1 

Author’s calculations (items defined by Social 

protection committee + items related to health care 

expenditures, in total three items and more)  

25.7 13.6 

N=1246 (population aged 15-64) 

Source: Author 

Who is more likely to be affected by material deprivation in the working population in Latvia? 

Logistic regression analysis indicates that older employees, men, those with lower education levels, 
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part-timers, and individuals with severe illness or disability are more likely to be poor (see Table 2). In 

the Latvian context, it should be noted that material deprivation also affects those living in the Riga 

metropolitan area. The latter is hard to explain because the questionnaire lacks items on the context 

and specificity of jobs (occupation, industry etc.). The research results largely support the conclusions 

of other researchers, for example, Horemans and Marx (2013) and Lewandowski and Kaminska 

(2014). Older, poorly skilled employees, and part-timers are severely affected by material deprivation. 

It is important to stress, that in the Latvian context, education is a good predictor of income. In 2014, 

when the Central Statistical Bureau conducted a detailed survey on wage levels and structure, it found 

that average gross monthly earnings for individuals with the first level of tertiary education (bachelor 

degrees) were 1133 EUR, whereas those with primary education earned 635 EUR (Central Statistical 

Bureau of Latvia, 2019). However, there are some important notes to make. It appears that the 

working poor live in poor households. The income of other family members does not reduce the 

incidence of material deprivation. Social transfers have no impact on the material deprivation of the 

working population in Latvia as well. It does support the conclusions by OECD that Latvia allocates 

very little to social security (OECD, 2016). Furthermore, factors like the presence of minors in the 

household and ethnic origin (a proxy variable “language spoken at home”) does not increase the risk 

of material deprivation as indicated in other studies (McKnight et al. 2016). 

Table 2. Materially deprived working poor. Logistic Regression Analysis. 
Groups Odds ratios Groups Odds ratios 

Constant .028*** Education   

Age   basic  7.61*** 

15-24 (ref.) ** secondary 4.72*** 

25-34 ns vocational secondary 3.09*** 

35-44 2.3** incomplete higher/higher (ref.) *** 

45-54 2.21** Full time/part time   

55-64 2.73** part time 1.96*** 

Sex   Permanent/terminated contract   

men 1.37* permanent ns 

Language spoken at home   Have additional job/ no additional job   

Latvian ns no additional job ns 

Minors at home   Have severe illness or disability   

no minors ns severe illness or disability 1.8* 

Region   Income of other family members  

Riga – capital (ref.) ** no income ns 

Riga metropolitan area 1.82** Social transfers (benefits, allowances)  

Other regions ns no transfers ns 

Classification accuracy 76.8%   

Hosmer and Lemeshow Test (sig.) .296   

Nagelkerke R Square .199   

Notes 

n=1212 (employed, aged 15-64) 

Cases with Cook’s distance values >= 1 (influential cases) and standardized residual values >= 3 (outliers) 

were not included 

*p<0.05, **p<0.01, ***p<0.001, ns - not significant 

Source: Author 

In-work poverty is likely to persist in Latvia for a number of reasons. The labour market favours those 

with already good skills, education and better career positions at respective organizations. As logistic 

regression analysis show (see Table 3), those individuals with incomplete or higher education, with 

permanent job contracts and with no additional job are more likely to have been involved in some kind 

of in-work or occupation related training in the last twelve months. Education level and a permanent 

job contract are good proxy variables for one’s income. The skill gap will widen and lower educational 

groups will find it difficult to catch up and progress in their careers. Large numbers of the working 

poor are likely to remain stuck in certain labour market segments with limited opportunities for career 

advancement and wage increase.  
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It should be noted that there are two predictors that account for participation rates in occupational 

training, the language spoken at home and regional location. There is a large Russian speaking 

segment of the population in Latvia with poor Latvian language skills which limits their employment 

prospects in some sectors like retail and other service industries. Another obstacle is the structure of 

the educational system. State subsidized vocational and higher educational institutions, as well as 

many short courses provided by the State Employment Agency are almost always provided in Latvian. 

Thus, individuals with poor Latvian skills are less likely to consider or to be offered learning 

opportunities. Region as a predictor is harder to explain because there are no detailed questions why 

and in what kind of occupation related training individuals are involved. One might speculate that it 

relates to labour market volatility in each region. Riga as a capital city offers many opportunities for 

career advancement and job change but its labour market is highly volatile (high labour turnover rate), 

therefore, employers are reluctant to invest in their employees. The mobility and volatility argument is 

supported by a study conducted by two economists from the Bank of Latvia, which indicates that “two 

thirds of internal mobility took place within Riga and Pierīga” (Braukša and Fadejeva, 2013), i.e. in 

two of the most economically developed regions in Latvia.  

Table 3. Involvement in-work training in the last 12 months. Logistic Regression Analysis. 
Groups Odds ratios Groups Odds ratios 

Constant .007*** Education   

Age   basic  *** 

15-24 (ref.) ns secondary ns 

25-34 ns vocational secondary ns 

35-44 ns incomplete higher/higher (ref.) 9.04*** 

45-54 ns Full time/part time   

55-64 ns part time ns 

Sex   Permanent/terminated contract   

men ns permanent 1.94** 

Language spoken at home   Have additional job/ no additional job   

Latvian 1.98*** no additional job 1.91*** 

Minors at home   Have severe illness or disability   

no minors ns severe illness or disability ns 

Region   Income of other family members  

Riga – capital (ref.) *** no income ns 

Riga metropolitan area 2.40*** Social transfers (benefits, allowances)  

Other regions 4.78*** no transfers ns 

Classification accuracy 82.50%   

Hosmer and Lemeshow Test (sig.) .139   

Nagelkerke R Square .244   

Notes 

n=1200 (employed, aged 15-64) 

Cases with Cook’s distance values >= 1 (influential cases) and standardized residual values >= 3 (outliers) 

were not included 

*p<0.05, **p<0.01, ***p<0.001, ns - not significant 

Source: Author 

Discussion 

Although this study used a different approach in measuring in-work poverty, the results of the analysis 

do correlate with the conclusions of some of the scholars discussed above. Horemans and Marx (2013) 

argue that part-timers are more likely to be exposed to poverty risk. Atypical employment conditions 

are also mentioned as risk factors in Germany (see Giesselmann 2015).  

In the Latvian context, education is a good predictor of in-work poverty incidence. Those with low 

education achievement levels have a significantly higher risk of material deprivation. Available 

statistics on income suggest that low education strongly correlates with low incomes in Latvia (Central 

Statistical Bureau of Latvia 2019). Similar results have been drawn from studies in Poland and 

Belgium (see Lewandowski and Kaminska 2014; McKnight et al., 2016). As the Latvian survey data 

analyzed in this paper indicates, the skills gap is likely to widen because there are few opportunities 

for the low skilled to acquire the necessary human capital to claim higher wages in the future.  
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This study indicates that those of pre-retirement age in Latvia are also at a considerable in-work 

poverty risk. Unfortunately, the survey questionnaire did not include questions on the working 

environments of various social groups. Very few studies suggest that the elderly are more likely to be 

exposed to in-poverty risk in Europe. Giesselmann’s study indicates that it is so in Great Britain, 

which he explains is due to the openness of the employment system there (Giesselmann 2015). It may 

be interpreted in other words as a more deregulated labour market. Although this study does not 

examine labour market regulations, it is safe to describe the Latvian labour market as less regulated. It 

has few redundancy rules as indicated by a recent report by the World Bank (World Bank 2017).  

This study also supports the conclusions of a number of studies (See Marx et al. 2011; McKnight at 

al., 2016) that part-timers are susceptible to in-work poverty risk. Because of the limitations in the 

questionnaire, specific questions about part-time work were not included (involuntary/voluntary, 

work-life balance etc.). The sample size included too few part-timers to draw any meaningful 

conclusions. In regard to temporary workers, lone parents, and caregivers, the present study does not 

confirm the conclusions of other studies (McKnight et al., 2016). Again, the most plausible 

explanation might be a limited sample size, which did not include adequate numbers of individuals 

drawn from the above groups. 

Two important observations emerge from this study, which are not in accord with the results of other 

studies. Social transfers (allowances, benefits) and the incomes of other family members do not 

significantly reduce the risk of material deprivation in the working population. Two factors may 

account for that. First, Latvia spends very little on social welfare. As a result, social funding has a 

negligible effect on the working poor. Second, the materially deprived people are likely to live in poor 

households and the presence of other earning adults does not have a significant effect. The author 

agrees with the recommendations of the World Bank and OECD that lifting the tax burden and 

providing adequate social protection for the poor and low-paid workers should be one of the priorities 

of Latvian government in the near future (World Bank 28.01.2016.; OECD, 2016).  

Conclusion 

In this article, the author argues that in-work poverty rates calculated by Eurostat underestimate the 

share of the working poor exposed to poverty risk. Material and severe material deprivation rates are 

more reliable measures because they are broadly comparable across various countries and time 

periods. In the Latvian context, it is important to note that medical bills are a great concern for many 

people. Out-of-pocket payments for health care are one of the largest in Europe. Unfortunately, the 

items related to health care expenditures are not included in Eurostat’s calculations of material 

deprivation, thus the current measurements underestimate the poverty level in Latvia.  

The author uses the data from a large-scale survey to measure in-work poverty. He includes data on 

health care expenditures in his measurement of the material deprivation rate. He estimates that one-

quarter of the working population (aged 15-64) is materially deprived. One-seventh of all employees 

can be considered severely materially deprived.  

In-work poverty is essentially a problem of the poorly skilled and low paid in Latvia. There are, 

though, some important caveats. A combination of factors like illness and disability, pre-retirement 

age and part-time work may increase the poverty risk for some individuals. It seems that some men 

(among the low skilled and paid) have considerable difficulties earning a living. In-work poverty is 

likely to persist for a number of reasons. The working poor are concentrated mostly in what social 

scientists call precarious jobs with limited opportunities for advancement. These jobs do not offer in-

work training and security. Thus, the skill gap between upper level professionals and the low skilled is 

likely to widen and the latter group is less likely to advance in their respective jobs.  

Other factors such as social policies may also play a role. Latvia contributes very little to social 

security. Out-of-pocket payments are commonplace and the share of such payments is very high. 

Health care services are very often inaccessible for many poor people. Their health may deteriorate 

and their labour market positions may increasingly worsen. If government and society as a whole do 

not address the above problems, in-work poverty and poverty in general will likely persist in Latvia. 
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SOCIAL GENDER ROLES IN PERCEPTION OF FEMALE 
AND MALE POLISH STUDENTS   

Dominika Ochnik1, Mirjam Holleman2

 

Abstract: The aim of the study was to reveal social gender roles in the perception of male and female Polish students. The 

social gender roles have been examined in the context of cultural consensus.  

The Cultural Models Scenario has been used with 223 participants. The research method is based on series of brief scenarios 

that were created with an anthropological methodology. After in-depth interviews in Polish society, basic social roles were 

described in scenarios. In the first phase the group of respondents (N = 104) evaluated the gender social norms in the scenarios. 

In the second phase the following group with similar socioeconomical characteristic (N = 119) answered the questions while 

the opposite sex were introduced into the scenarios.  

The results revealed that women were valued higher compared to men in, both stereotypical and non-stereotypical social roles. 

This confirms the consideration of Polish culture as female. Although women were assessed higher in the least valued social 

roles and most of the valued domains related to work – what prompts the masculinity of a culture. The masculine social role 

turned out to be perceived as clearly traditional – mostly limited to financial resources, particularly in the women’s perspective. 

The least recognized social role with strong negative social consensus was a 40-year old single man. A single man turned out 

to be the least socially approved which may explain the poor psychological functioning of single men in the context of social 

consonance. 

UDC classification: 305, DOI: 10.12955/cbup.v7.1415 

Keywords: social roles, gender differences, social consensus, social consonance

 

Introduction  

The aim of the study is to reveal social gender roles in the perception of Polish female and male students. 

The social gender roles will be examined in the context of cultural consensus and cultural consonance 

(Dressler, 2018).    

Polish culture is defined as both: “feminine” (Boski, 2006; Mandal, 2004) and “masculine” (Hofstede 

et al., 2000). The two, seemingly extreme ends, may be understood when analyzing the issue of social 

construction of gender and its cultural context. Masculinity in Hofstede’s approach (2010) is manifested 

in the diversification of social gender roles. At the same time, it means that both men and women are 

highly motivated towards achieving success understood as excelling in one’s field. Citizens of countries 

exhibiting high masculinity “live to work”, and their professional position is achieved by 

competitiveness, decisiveness and assertiveness. Despite the fact that in masculine cultures, women are 

confronted with greater social barriers in achieving professional success, they exhibit a greater variety 

of traits enabling them to overcome those barriers, which results in a relatively equal number of 

professionally active women in masculine and feminine cultures. In such a context, work constitutes the 

primary value both for women and men.      

The “femininity” of a culture (Boski, 2006; Mandal, 2004; Mandal et al., 2012) reflects good adaptation 

and successful functioning of women in fields stereotypically reserved for men, especially in the public 

sphere of life. Women in Poland highlight their femininity more and have an inclination to evaluate 

behavior as typically extreme. On the other hand, men assume a unifying approach and prefer behavior 

which is sexually neutral rather than feminine (Mandal, 2004). The self-evaluation of psychological 

gender over the period of 10 years indicates the growth of femininity among women and men 

(Kuczyńska, 2002). Studies conducted over the 8 years period (Ochnik, 2012) revealed an increase in 

the number of androgenic people and a decline in the number of masculine people. This proves that 

traits associated with femininity are by and large accepted and incorporated into men’s self-description.  

Therefore, social context is changing and social gender roles are transforming and reflecting those 

changes. Hence, the main question is whether the perception of contemporary social gender roles is 

stereotyped. The following question refers to the role of sex in social gender role perception. Are there 

differences in male and female students’ perception of social gender roles?  This study combines a 

psychological approach and an anthropological methodology; therefore the perception of social gender 

roles will be examined regarding cultural consensus which leads to revealing the contemporary cultural 

model. Understanding the cultural model allows for interpretation of the well-being of an individual 
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based on how their behaviours and attitudes fit to the cultural model and therefore determining what is 

their cultural consonance (Dressler, 2018). 

Cultural consensus and cultural consonance  

Cultural models imply a consensus within a society, that this is, indeed, is the way things ought to be 

(Dressler, 2011). They guide behavior and allow us to interpret the behavior of others (Dressler et al., 

2015). Cultural models are shared at the aggregate level but are not simply an average of individually 

held beliefs (Dressler, 2018). Cultural models simultaneously exist within each individual who is a 

member of that culture, but not as perfect replicas or miniature versions of a pre-existing ‘culture’ that 

is somehow stamped onto or poured into the individual, for such a view would fail to acknowledge the 

fact that individuals are not simply empty receptacles but also active shapers of their culture.    

Moreover, whereas cultural consonance analysis has up till now been primarily used to evaluate the 

personal experience of individuals in response to their own perception of their congruency with a shared 

model in some domain (Dressler et al., 2012) the negative psycho-social effects of a low cultural 

consonance have been partly attributed to an individual being judged by others as unable to live up to 

collective expectations (Dressler et al., 2012).  Low cultural consonance has been correlated with various 

negative health outcomes (Dressler, 2018).  Using cultural consonance analysis to explore not only an 

individual’s own perception of their beliefs and behavior in relation to a shared model, but also how 

they are evaluated by others, in terms of how closely they are perceived to match the cultural model, is 

thus a novel but logical extension to a more traditional approach of cultural consonance analysis.  

Method 

This study proposes a method of measuring people’s perceptions of ‘others’ in society in terms of how 

well these others are perceived to be able to appropriate culturally valued behaviors and lifestyles.  This 

method grew out of the field of cognitive anthropology and is both applicable in different cultural 

settings (unlike many previous scales that to seek to measure attitudes toward particular differences) and 

scientifically replicable (unlike many qualitative case studies performed in a particular cultural setting).   

After 30 in-depth interviews in Polish society, 10 main domains describing basic social roles emerged 

and have been incorporated into scenarios. 

In this paper we present the following two phases. In the first phase (Stage 1) the group of respondents 

(N = 104, Mage = 23,22) evaluated the gender social norms in scenarios in the context of perceived social 

consensus. In the second phase (Stage 2) a group with similar socioeconomical characteristic (N = 119, 

Mage = 25,83) answered the questions while the opposite sex was introduced into the scenarios. The 

participants evaluated their answers to question on, how socially approved or respected the following 

behavior would be considered in Polish society, on a scale, where 1 – not at all respected, 2- not 

approved, 3 – socially approved, 4 – more than approved/highly respected. 

The study was conducted with respect for confidentiality and anonymity. The study made use of the 

traditional pen and paper approach. 

The research group 

The research group consisted of 223 students, including 168 women (75%) and 55 men (25%). The 

students represented various majors (Architecture, Physiotherapy, Psychology, Management) as to 

reflect cultural diversity. In two stages of the study, two different but with analogic age and field of 

study, groups of students participated. (Tab. 1)  

Table 1: Percentage of men and women in the Stage 1 and Stage 2 (N = 223) 
 

 Stage 1 

N (%) 

Stage 2 

N (%) 

Women  78 (75%) 90 (76%) 

Men  26 (25%) 29 (24%) 

Total  104 (100%) 119 (100%) 

Source: Authors 

Results  

The consensus analysis was conducted for the Stage 1 (N = 104) by factor analysis with an extraction 

method: unweighted least squares. It showed a fixed number of factors (extract 2). The total variance 
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explained allowed us to establish cultural consensus (Factor1/Factor2) at a level of 9.42, and what 

denominates clear consensus based on all scenarios in Stage 1 (Tab. 2). 

Table 2: Consensus analysis (N = 104) – Stage 1 
 

Factor 
Initial 

Eigenvalues 

Total 

Extraction Sums 

of Squared 

Loadings 

Variance% 

Cumulative 

% Total 

  

Variance% 

Cumulative 

% 

1 68.17 65.54 65.54 67.93 65.32 65.32 

2 7.24 6.96 72.50 6.91 6.65 71.97 

3 5.84 5.62 78.12    

4 5.06 4.87 82.99    

5 4.67 4.49 87.47    

6 3.91 3.76 91.23    

7 3.53 3.40 94.63    

8 3.37 3.24 97.87    

9 2.21 2.13 100.00    

10 2.64E-14 2.54-14 100.00 
   

Source: Author 

The next step was to analyse the cultural consensus with regard to specific social gender roles described 

in the scenarios. Specific social roles emerged from domains revealed in the quality stage. The cultural 

consensus was over 90% and can be describe as strong. Due to the conducted analysis the direction of 

the consensus (positive vs negative) was shown (Tab 3). An additional scenario from Stage 2 was 

analysed (40-year-old single woman living with parents) and revealed no consensus for this gender role.  

Table 3: Percentage of men and women in the Stage 1 (N = 104) 

 

Domains in scenarios Gender in scenario 

STAGE 1 

Consensus 

40-year-old Single living with Parents* Man 89% NEGATIVE 

 

Unemployed* Man 96% NEGATIVE 

Unambitious Artists Man 80% NEGATIVE 

Opinionated Woman 60% NEGATIVE 

Entrepreneur* Man 100% POSITIVE 

Loyal Employee Man 70% POSITIVE 

Independent Thinker Woman 61% POSITIVE 

Three Jobs and taking care of a Family* Woman 96% POSITIVE 

Rags to Rich Man 81% POSITIVE 

Caring Parent*  Woman 94% POSITIVE 

Note: * the strongest cultural consensus  

 

Source: Authors 
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The following step analysed the mean values of social roles with the different genders in Stage 1 and 

Stage 2. The least valued overall were single people living with their parents, unemployed persons, 

artists without financial ambition, opinionated persons, and loyal employees. The most valued in 

perception of participants where the roles of: entrepreneur, independent thinker, a person having three 

jobs to take care of a family, a person who went from “rags to riches” (achieved financial success), and 

a caring parent. (Fig. 1) 

Figure 1. Gender Social Roles in Stage 1 and Stage 2 

 
Note: M – man, W – woman in the Stage 1;  Scale 1-4: 1 – not at all respected, 2- not approved, 3 – socially 

approved, 4 – more than approved/highly respected 

Source: Authors  

The final step was to conduct a two-way analysis of variance to understand if there is an interaction 

between the independent variables (Stage x Gender) and the dependent variable (gender social role 

decribed in scenario).  The gender in the scenarios varied in Stage 1 and Stage 2 (compare Tab. 1). The 

second variable was the gender of participant evaluating the gender social roles depicted in the scenarios 

in Stages 1 and 2.  

 40-year-old single living with parents (Stage 1 Single Man vs Stage 2 Single Woman) 

A two-way ANOVA showed that stage effect is strong and statistically significant (F1,221 = 82.00, p = 

.001, η2  = .274). Single women were valued higher compared to single men. The stage-gender 

interaction effect turned out to be significant as well (F1,221 = 4.71, p = .031, η2  = .021), although the 

strength of this effect can be described as very weak. Single women were valued higher by men whereas 

single men were valued higher by women. The gender effect was insignificant (p > .05). 

 Unemployed person (Stage 1 Unemployed Man vs Stage 2 Unemployed Woman) 

A two-way ANOVA showed that stage effect is statistically significant but weak (F1,221 = 10.87,                       

p = .001, η2  = .049). Unemployed women were valued higher compared to unemployed men. The gender 

and stage-gender interaction effects turned out to be insignificant (p > .05). 

 A person having three jobs to take care of a family (Stage 1 3-jobs Woman vs Stage 2 3-

jobs Man) 

A two-way ANOVA showed that stage effect is statistically significant but weak (F1,221 = 10.58,                   

p = .001, η2  = .047). Women having three jobs to take care of a family were valued higher compared to 

men. The gender and stage-gender interaction effects turned out to be insignificant (p > .05). 

 A person achieving financial success (rags to riches) (Stage 1 Rags-to-Rich Man vs Stage 

2  Rags-to-Rich Woman) 

1

1.5

2

2.5

3

3.5
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Stage 2
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A two-way ANOVA showed that stage effect is statistically significant (F1,221 = 13.66, p < .001,                      

η2  = .060). Rags-to-riches men were valued higher compared to rags-to-riches women. The strength of 

this effect can be described as medium. The analysis showed nontrivial but weak stage-gender 

interaction effect (F1,221 = 4.33, p = .039, η2  = .020).Women valued rags-to-riches persons higher than 

men. The stage-gender effect was insignificant (p > .05). 

 A caring parent (Stage 1 Caring Mother vs Stage 2 Caring Father) 

A two-way ANOVA showed that stage effect is statistically significant but weak (F1,221 = 12.18, p = 

.001, η2  = .053). Caring mothers were valued higher compared to caring fathers. The gender and stage-

gender interaction effects turned out to be insignificant (p > .05). 

The effects of stage, gender and stage-gender interaction turned out to be insignificant (p > .05) for the 

social roles of: unambitious artist, opinionated person, loyal employee, entrepreneur, and independent 

thinker  

Conclusions 

The research showed that the cultural model regarding social gender roles might be depict as traditional. 

The masculine social role turned out to be perceived as clearly traditional – mostly limited to financial 

resources. This may lead to the conclusion that the masculinity crisis (Melosik, 2006; Zimbardo & 

Coulombe, 2016) emerged not only because of the expectation of standing out of the traditional role, 

but rather from strong social negative consensus of men in non-stereotypical roles. Considering that 

even the stereotype of the modern man consists of a mixture of traditionally masculine and feminine 

traits (gentle, emphatic, family orientated)  (Mandal et al., 2012), the revealed cultural model showed 

that a man can be valued in aspects related to femininity as long as performs the traditional role of 

provider. Therefore, it might be difficult to achieve the modern man stereotype and perform anything 

other than the traditional role for men.   

Additionally, this effect was stronger in the perception of female students as they valued higher financial 

success in men. Hence, modern masculinity might be trapped between pronounced expectations of 

feminine traits and non-pronounced (silent) but strong social consensus on the typically traditional role 

of the provider. Consequently, modern men are socially valued higher when fulfilling traditional roles, 

especially in the female perspective. Therefore, it seems that women are the ones who are interested in 

remaining status quo on traditional masculinity.  

Even though women were valued higher in the least valued social roles, they were also valued higher 

compared to men in non-stereotypical roles. This partly confirms the consideration of Polish culture as 

female (Boski, 2006; Mandal, 2004; Mandal, et al., 2012), reflecting positive social adaptation of women 

in fields typically defined as masculine. Nevertheless, women were valued higher in the least socially 

valued roles. Referring to Stereotype Content Model (Fiske et al., 2002), women are perceived as warm 

but incompetent, therefore the feminine role is perceived within paternalistic prejudice.   

Nevertheless, the least recognized social role with strong negative social consensus was a 40-year old 

single man. Research show that single people are perceived more negatively than coupled people 

(Morris et al., 2016; Hertel et al., 2007; Morris et al., 2008). The negative perception of singles is the 

strongest toward older singles (over 40 years old) (Hertel et al., 2007; Morris et al., 2008). Age is one 

of the predictors of feelings of stigmatization at work in single people (Ochnik & Mandal, 2015), 

although gender differences are insignificant in the general feeling of stigmatization in single people 

(Ochnik & Mandal, 2016). Nevertheless, research on the well-being of childless, never-married singles 

over 30 years old showed better performance in women compared to men (Ochnik, 2016). A lower 

perception of a single man role (compared to a single woman) may explain the poor psychological 

functioning of single men (Ochnik, 2016) in the context of social consonance (Dressler, 2018). It seems 

that men not fulfilling the traditional role of financially independent provider are not recognized in the 

society, whereas there is no social consensus towards women in the same situation.  Clearly, single men 

don’t fit social expectations and the revealed cultural model. Surprisingly, the cultural model reflects 

more pronounced social expectations towards single men than women. Even though single women after 

40 living with parents don’t meet traditional criteria of femininity as having a family and giving birth, 

the social consensus towards them is not clear. Therefore, the revealed cultural model showed that single 

men may struggle with aligning with a cultural model as their cultural consonance is lower. This may 

result is higher anxiety and negative health outcomes (Dressler, 2018). Therefore, the lower cultural 
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consonance (compared to women) may theoretically explain lower psychological well-being (lower 

satisfaction with life and self-esteem, higher loneliness) (Ochnik, 2016) of never-married childless 

single men compared to never-married childless single women. 
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LANGUAGE IMPAIRMENT: A REVIEW OF THE EFFICACY OF NON-VERBAL 
COMMUNICATION IN WORKING WITH PATIENTS WHO HAVE DEMENTIA 

Victor Otieno Okech1, Monika Mačkinová2, Petronela Šebestová3, Pavol Kopinec4 

 

Abstract: Communication is the main currency through which we make transactions in the social world. Without it, 

interactions among people would be mechanical. Dementia is one of the mental disorders with the abilities of excluding one 

from participating in a social world. The aim of this study was to review literature on the efficacy of nonverbal communication 

when working with people living with dementia.  

A narrative style of literature review was used in writing this article. It involved conducting an online search of articles from 

the following scientific databases (2000-2019): ProQuest Central, ScienceDirect, Wiley online library, Springer Link, and 

Oxford Journals. Only articles that had been peer reviewed were selected in writing this review. The process of selecting articles 

involved pairing the word dementia in every search with the following key words: communication, epidemiology, types, 

nonverbal, touch, instrumental, expressive, facial expressions and eye contacts, and personal space. Themes were then extracted 

from the selected articles.  

From our findings we concluded that nonverbal communication is an important component for working with people living with 

dementia. This is because people living with dementia have a reduced capacity to use the verbal form of communication. This 

now makes it necessary for professionals providing care to people living with dementia to be acquainted with nonverbal forms 

of communication. 

UDC classification: 364.4, DOI: 10.12955/cbup.v7.1416 

Keywords: Dementia, Nonverbal communication, Alzheimer’s Disease, facial expression 

 

Introduction 

Communication is the main currency through which we make transactions in the social world. Without 

it, interactions among people would be mechanical. Despite this immense importance of communication 

in a day to day interactions among people, there are several mental disorders that greatly disrupts how 

it functions. One of these mental disorders is dementia.   Dementia is a cognitive disease that affects the 

abilities of people to fully participate in the social world. According to Gill et al. (2002) people with 

dementia are more likely to be disengaged and isolated compared to those who don’t suffer from it. 

People who suffer from it, normally show progressive impairment of memory, language and intellectual 

abilities. Some may lose the ability to remember things, recognize or name objects they are familiar with 

while others may fail to recognize and/or differentiate various sources of sound. For instance, some may 

fail to recognize the voices of their own children/spouses. Thus, verbal impairment among people living 

with dementia is of great concern to both lay and professional care providers. Our aim in writing this 

review article is to determine the effectiveness of non-verbal communication when providing care to 

patients who are diagnosed with dementia.  

In writing this article we adopted a narrative type of literature review. It involved us conducting an 

online search of articles from the following scientific databases (2000-2019): ProQuest Central, 

ScienceDirect, Wiley online library, Springer Link, and Oxford Journals. We only selected articles that 

were peer reviewed, and those whose contents discussed both dementia and nonverbal communication. 

To identify articles that satisfied these two criteria, we used a Boolean operator. For this, we used the 

conjunction  ‘AND’ to pair the word dementia with the following key words, one at a time; 

communication, epidemiology, types, nonverbal, touch, instrumental, expressive, facial expressions and 

eye contacts, and personal space. After settling for the articles to be included in the study, we analysed 

each article extracting key themes that emerged from them.  

Dementia 

Dementia is a syndrome of brain diseases that signifies a deviation from the normal decline of brain 

functions due to aging. It is a characterized by the impairment of the brain’s abilities to execute higher 

levels of cognitive functions such as of memory, language and intellectual skills (Kay & Tasman, 2006; 

Musilová & Mačkinová, 2017). It results from damage and deterioration of nerve cells that control 

cognition, speech and language processes (Sylvester et al., 2018). It is a disorder that is more common 
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among individuals older than 65 years. There are four main subtypes of dementia; Alzheimer’s Disease, 

Dementia with Lewy Bodies, Frontotemporal dementia, and Vascular Dementia. 

Alzheimer’s Disease (AD) 

Alzheimer’s Disease is a progressive degenerative disease of the brain. It is the most common cause of 

dementia among the four subtypes of dementia.  Its prevalence doubles every 5 years after the age 65. 

This comes to it being the leading cause of dementia after age of 85 years old, at 50% (Daniel et al., 

2007). Its progression normally starts with an asymptomatic phase, followed by a symptomatic phase 

and finally the dementia phase (Lucilla et al., 2019). The exact cause of Alzheimer Disease is yet to be 

identified but there are a number of risk factors that have been found to contribute to its development. 

These risk factors are old age, female gender, the gene (APOE-4), diabetes, smoking, traumatic head 

injuries, nutritional deficiency, low levels of education, and exposure to neurotoxins such as aluminium. 

AD is characterized by extreme loss of memory of events that occurred either before or after acquiring 

the disease. Also, patients suffering from AD have a diminished ability reason well or make good 

decisions. In addition, AD is also associated with diseases such as down syndrome, Creutzfeldt-Jakob 

disease, and Parkinson’s disease (Jan et al., 2018; Naheed, 2012; Margaret et al., 2003). 

Dementia with Lewy Bodies 

Dementia with Lewy Bodies is the 2nd most common cause of dementia after Alzheimer’s Disease. It 

accounts for 15-30% all diagnosis of dementia. Its onset begins at around the age 60-80 years old and is 

estimated that individuals diagnosed with it will have a survival time of 8-10 years (Hasmet et al., 2014). 

The core features that present this dementia are a fluctuation of alertness coupled with bouts of visual 

hallucinations, and difficulties in maintaining body balance (McKeith et al., 2005).  

Frontotemporal dementia 

Frontotemporal dementia is a group of disorders that causes dementia as a result of shrinkage (atrophy) 

of the frontal (behind the forehead) or temporal lobes (around the ear regions). Atrophy of these lobes 

results in difficulties in either comprehending or producing language. Other problems that may emerge 

due to damage of these cells are; changes in personality and behaviours as well as the inability to 

coordinate body parts such as legs, hands or head movements (Boxer, 2011).  

Vascular Dementia (VaD) 

VaD is a type of dementia that is a result due to the disruption of blood supply to the brain. This 

disruption of blood supply may be as a result of blockage or breakage of arteries supplying the brain 

with blood. Insufficient supply of blood causes brains cells to die, which in turn leads to dementia when 

areas of brain that process memory are affected. Cardiovascular diseases are the commonest causes of 

VaD. Dementia that results from this type is normally characterized by a pattern of sudden memory loss, 

followed by a stable phase and finally a deterioration phase (Hoffman & Platt, 2001).  

Epidemiology  

Approximately 40-50 million people worldwide are currently living with dementia. It is further projected 

that by the year 2050 at least 100-130 million people will be suffering from this mental disorder (GBD, 

2016; Dementia, 2016; Zhenyan et al., 2019). Of the four subtypes of dementia; Alzheimer’s Disease is 

the most common followed by Vascular dementia. Frontotemporal dementia is the 2nd most common 

subtype of dementia in children while Dementia with Lewy Bodies affects most elderly people in 

developed countries (Suvarna et al., 2011).  

Clinical Signs 

The progression of dementia normally starts with signs of impairment of memory for recent events, 

which is later proceeded by impairment in judgment, visual-spatial skills and eventually difficulties in 

effectively communicating verbally (Goldstein, 2001). Memory impairment is a general sign that cuts 

across all the four subtypes of dementia, though each may have specific signs associated with it.  

Impairment of memory may be presented by signs such as loss of ability to either recall very recent 

events that have occurred within a span of few seconds, events that have occurred after some minutes 

to several years, or significantly important past information such as personal information like birthdates 

or the name of one’s spouse. Another dominant sign of the impairment of memory is the loss of the 

ability to name or recognize objects. Some may also have difficulties in distinguishing or localizing the 
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sources of a sound. In addition, some demented patients may lose the ability to coordinate motor 

activities such performing activities that require some sequences (Kay & Tasman, 2006).  

Effectiveness of non-verbal communication 

According to Maggie & Arlene (2017) as dementia worsens in severity, abilities to vocalize words may 

disappear altogether. This loss may be signified by difficulties in retrieving some words especially 

nouns, as well as a reduction in phrase length, substituting words incorrectly, difficulties in repeating 

sentences, and comprehending speech (Marc et al., 2010).  This leaves non-verbal forms as the only 

channel through which lay and professional caregiver may communicate with people living with 

dementia. Nonverbal communication is a form of communication that involves transmitting information 

from one individual to another by the use of non-linguistic means. Non-linguistic means may involve 

the use of body postures and movements, facial expressions and eye contacts, personal space, touch and 

physical reactions such as breathing rapidly.   

There are two types touch that are essential when caring for people with dementia. These two types of 

touch are: instrumental and expressive touch. The former refers to a kind of touch performed to carry 

out a specific task such as part of conducting a physical examination like palpation or assisting a patient 

to stand.  The latter is a type of touch carried out to express emotions such as a pat on the back. 

Instrumental touch can also be used in assisting patients in completing some tasks such as those geared 

towards performing self-care activities.  Expressive touch conveys feelings of support, comfort and care. 

Touch as a nonverbal form of communication has been found to confer to patients feeling of self-

confidence and security, improve emotions and behaviours such as isolation and disorientation. Touch 

has further been found to increase attention and correcting responses in patients who are in states of 

confusion caused by mental illnesses (Belgrave, 2009; Gill et al., 2002; Gleeson & Timmins, 2004). 

Facial expression is another important nonverbal that may be used in communicating with people living 

with dementia. Chronic pain is the most common problem among older patients aged 85 years old. Self-

reporting of this pain can be a dauting task for this category of patients especially if they are suffering 

from dementia. This difficulty can be attributed to a reduced ability to employ verbal communication 

when reporting as well as the deterioration of pain receptors due to advanced age. Most studies have 

indicated that old people are able to show their pain through facial expressions. A widely used tool for 

coding facial expression is the Facial Action Coding System. The Facial Action Coding System 

comprises of 44 action units. Examples of these action units that codify pain are squinting or the 

narrowing of eyes, wincing, winkling of the nose, raising of the upper cheek or lips, and grimacing 

(Miriam et al., 2007; Thomas et al., 2014; Rosa et al., 2015). Thus, a care provider can easily know 

when their patients are going through pain by just observing them without being told.  

Gestures of non-verbal communication may be subject to various challenges such as misinterpretation, 

being ignored or incomprehensively judged. These challenges may lead to either patients or care 

providers to withdraw or detach themselves from participating in social activities or providing care. for 

care providers to be effective in addressing the needs of patients living with dementia, there is a need 

for them to acquaint themselves with a better understanding of nonverbal communication. They should 

not only be able to interpret the nonverbals, but also be able to know the socio-cultural norms that govern 

their usage. For instance, a nonverbal gesture may be considered appropriate in one society but 

inappropriate in another. 

Conclusion  

We conclude that nonverbal communication is an important component for working with people living 

with dementia. This is because people living with dementia have a reduced capacity to use verbal 

communication. Since all care providers always want the best for the patients, it is necessary for them 

to familiarize or take various classes on nonverbal communications.  

References 

Belgrave, M. (2009). The Effect of Expressive and Instrumental Touch on The Behavior States of Older Adults with Late-

Stage Dementia of The Alzheimer's Type and on Music Therapist's Perceived Rapport. Journal of Music Therapy, 46(2), 

132–146. doi:10.1093/jmt/46.2.132 

Boxer, L. A. (2011). Frontotemporal Dementia. In A. Budson, & N. Kowall, The Handbook of Alzheimer's Disease and 

Other Dementias (pp. 145-178). Chichester: Blackwell Publishers Ltd. 

Daniel, W. M., Jeffrey, M. B., & Thomas, M. M. (2007). Dementia: An Atlas of Investigation and Diagnosis. Oxford: Atlas 

Medical Publishing Ltd. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

551 

GBD 2016 Dementia, c. (2016). Global, Regional and National Burden of Alzeimer's Disease and other Dementias, 1990-

2016: A Systematic Analysis for the Global Burden of Disease Study. Lancet Neurology, 18(1), 88-106. doi:10.1016/S1474-

4422(18)30403-4 

Gill, H., Ailsa, C., Susan, T., & Downs, M. (2002). Beyond words Older people with dementia using and interpreting 

nonverbal behaviour. Journal of Aging Studies, 16(2), 155-167. doi:10.1016/S0890-4065(02)00041-5 

Gleeson, M., & Timmins, F. (2004). The use of Touch to enhance Nursing Care of Older Person in Long term Mental 

Healthcare Facilities. Journal of Psychiatric and Mental Health Nursing, 11(5), 541-545. doi:10.1111/j.1365-

2850.2004.00757.x 

Goldstein, G. (2001). Organic Mental Diseases. In M. Hansen, & V. Van Hassels, Advanced Abnormal Psychology (pp. 443-

459). Boston, MA: Springer. 

Hasmet, A. H., Basal, B., & Murat, E. (2014). Dementia with Lewy Bodies and Parkinson's Disease Dementia. In B. 

Dickerson, & A. Atri, Dementia: Comprehensive Principles and Practice (pp. 231-259). Oxford: Oxford University Press. 

Hoffman, S., & Platt, C. (2001). Comforting the Confused : Strategies for Managing Dementia (2 ed.). New York: Springer 

Publishing Company. 

Jan, H., Monika, M., Barbara, V., & Karlo, T. (2018). Circadian Rhythm and Alzheimer’s Disease. Medical Sciences, 6(3), 1-

26. doi:10.3390/medsci6030052 

Kay, J., & Tasman, A. (2006). Essentials of Psychiatry. Chichester: John Wiley and Son Ltd. 

Lucilla, P., Elena, C., Nicola, S., Katia, D., & Paolo, E. (2019). Prevalence and risk of progression of preclinical Alzheimer’s 

disease stages: a systematic review and meta-analysis. Alzheimer's Research & Therapy, 11, 1-13. doi:10.1186/s13195-018-

0459-7 

Maggie, E., & Arlene, A. (2017). Communicating with people living with dementia who are nonverbal: The creation of 

Adaptive Interaction. PloS One, 12(8), 1-21. doi:10.1371/journal.pone.0180395 

Marc, R., Amandine, S., Marion, V., Florence, P., & Marie, A. M.-C. (2010). An analysis of communication in conversation 

in patients with dementia. Neuropsychologia, 48(13), 3884-3890. doi:10.1016/j.neuropsychologia.2010.09.026 

Margaret, G., Amy, F., Chandra, A. R., Julie, L. W., Boo, J., & Nancy, L. P. (2003). Sex Differences in Genetic Risk for 

Dementia. Behavior Genetics, 33(2), 95-105. doi:10.1023/A:1022597616872 

McKeith, I. G., Dickson, D., Lowe, J., Emre, M., O’Brien, J., Feldman, H., . . . Gomez-Tortosa, E. (2005). Diagnosis and 

management ofdementia with Lewy bodies Third report of the DLB consortium. Neurology, 65(12), 1863-1872. 

doi:10.1212/01.wnl.0000187889.17253.b1 

Miriam, K., Siegfried, S., Uli, H., Karsten, S., & Stefan, L. (2007). The facial expression of pain in patients with dementia. 

Pain, 133(1-3), 221-228. doi:10.1016/j.pain.2007.09.007 

Musilová, E., & Mačkinová, M. (2017). Comprehensive Rehabilitation. Bratislava: Slovak Education Publishing SRO. 

Naheed, A. (2012). Understanding Alzeimer's Disease: An Introduction for Patients and Caregivers. Lanham: Rowman and 

Littlefield Publishers. 

Rosa, R., Juan, C. P.-F., & Antonio, L.-V. (2015). Pain assessment using the Facial Action Coding System: A Systematic 

Review. Medicina Clinica, 145(8), 350–355. 

Suvarna, A., Shailaja, M., Santhoshi, K. C., Sireesha, J., Rukmini, M., & Kaul, S. (2011). Subtypes of Dementia: A Study 

from a Memory Clinic in India. Dementia and Geriatric Cognitive Disorders, 32(1), 32-38. doi:10.1159/000329862 

Sylvester, O. O., Jojo, S.-M. W., & Chee, P. W. (2018). Deep language space neural network for classifying mild cognitive 

impairment and Alzheimer-type dementia. PLoS One, 13(11), 1-15. doi:10.1371/journal.pone.0205636 

Thomas, H., Keela, H., Kenneth, M. P., Kenneth, D. C., Stephen, J. G., Albert, L., & Jonathan, H. S. (2014). Pain assessment 

in elderly adults with dementia. The Lancet Neurology, 13(12), 1216-1227. doi:10.1016/S1474-4422(14)70103-6 

Zhenyan, B., Yang, W., Steven, S. M., T. L., Weihong, K., Lijun, J., & P. Q. (2019). The temporal trend and distribution 

characteristics in mortality of Alzheimer’s disease and other forms of dementia in China: Based on the National Mortality 

Surveillance System (NMS) from 2009 to 2015. PLoS One, 14(1), 1-14. doi:10.1371/journal.pone.0210621  

 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

552 

DIDACTIC MINI VIDEO GAMES – STUDENTS’ AND TEACHERS’ POINT OF VIEW 

Elena Paunova-Hubenova1

 

Abstract: Computer games are used more and more often in education. Their application in the learning process brings a lot 

of benefits and advantages compared to the classic form of teaching without the use of new technologies. Some of the more 

sophisticated games can include a variety of smaller ones, which supplement their functionality. In this article are described in 

detail the mini-games, which will be part of a 3D educational labyrinth game. They include: quiz, 2D puzzle, solving a 

Wordsearch Puzzle, rolling balls, shooting on moving inanimate objects, etc. The characteristics of mini-games are considered, 

and they may be mandatory or optional. The opinions of students and teachers regarding their preferences for the mini-games 

and the results are studied and compared. Surprisingly, according to the survey, teachers show a more positive attitude towards 

educational games than students. The APOGEE project aims to create a platform for automatically generating an educational 

3D labyrinth game that can be easily used by teachers, even if they are not IT specialists. Thus, they will have the opportunity 

to choose the right mini-games and the necessary training material. 

UDC Classification: 378, DOI: 10.12955/cbup.v7.1417 
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Introduction 

Lately, computer games find wider and wider application in education. Their application in the learning 

process brings a lot of benefits and advantages compared to the classic form of teaching without the use 

of new technologies (BinSubaih, 2009; Mat Zin et al, 2009; Waters, 2009). 

Computer games themselves are also constantly developing and acquire new functionalities. The early 

games were two-dimensional, whereas today 3D games are widespread. Virtual, augmented and mixed 

reality (VR, AR, MR) are also widely used for fun as well as learning. Some of the most popular sources 

of VR applications and games are ClassVR platform (http://www.classvr.com); Expeditions app 

(https://edu.google.com/ products/vr-ar/expeditions) and Unimersiv platform (https://unimersiv.com). 

In addition to the change in visuals, games are also changing in complexity: offering personalization of 

content, dynamic adaptation (Bontchev & Vassileva, 2017) in the course of the game and can include 

intelligent virtual players. Many different game genres are emerging with each one finding fans among 

users of all ages. 

To meet students’ preferences, developers of educational games need to create a large variety of them. 

In addition to the required learning material, they should also encompass many game genres in order to 

hold the attention of adolescents. It’s also recommended that teachers take part in their development 

since they have the necessary experience with the target group and can present the learning material in 

a way that’s understandable for students. The main objective of that is the teachers’ knowledge in the 

area of information technologies. 

The APOGEE project (http://apogee.online) is created aiming to meet these requirements and needs of 

the education system. The development of a platform for automatic generation of labyrinth games in 

which learning material can be embedded is planned as part of the project. The platform will have a 

simplified interface in order for it to be used even by teachers not possessing in-depth IT knowledge. 

Various mini-games can be embedded in the labyrinth halls, presenting parts of the learning material. 

The possibilities of these types of games for teaching primary school students are presented in paper by 

Terzieva (2018). A labyrinth game containing information about the development of carpet making in 

Bulgaria is described in work by Bontchev & Panayotova (2017). 

Mini-Games into the Labyrinth Halls 

The platform-generated video game labyrinths will have one main objective: the players go through all 

the labyrinth halls and accomplish all required game tasks in such a way that they complete the game 

(reaches the final screen), collecting the maximum number of points (i.e. to achieve a maximum result). 

At the same time, these video game labyrinths can have mini-games of different types built in the 

labyrinth halls and which represent the educational tasks. This sets a number of specific goals for each 

of these embedded video games that need to be accomplished to complete the mini-game and fulfil the 

learning task. 
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Types of mini-games 

Here are presented examples of the types of three-dimensional mini-games that can be embedded in the 

labyrinth halls: 

Answering a question in order to unlock a door to another hall in the labyrinth 

The player has to approach the door and read the question to open it (Figure 1). He/ she sees the 

predefined answers and has to choose the correct one. If the typed number corresponds to the correct 

answer, the player receives a message to click on the door to open it. If the answer is wrong he/ she can 

choose another answer. Before the player gives a new answer, a certain time has to pass that is necessary 

for the player to read the needed information on boards (images) hanged on the hall’s walls. 

Figure 1: Answering a question for unlocking a door 

 

Source: Author 

Responding to several questions in order to unlock a door to another hall 

The player answers a number of questions from a quiz, and in order to open the door he/ she has to 

collect a certain number of points. Information about answers to the questions can be found in various 

forms (texts or content in mini-games) in the present room. The questions in the quiz are selected 

especially for the certain player. If the quiz fails (i.e., the required number of points is not collected), the 

player can respond again after a certain amount of time has passed. As with the first game, the needed 

information can be found in the hall. 

Unlocking the door by solving a 2D puzzle 

The door to the next room can also be opened by arranging an automatically generated 2D puzzle with 

a learning image. Its content can be personalized by the gender and/ or age of the player. 

Solving Wordsearch Puzzles (word soup) 

The word soup will be able to be personalized to the players according to their observability. The words 

can be arranged in rows or columns (for the more observable players also by diagonal), with directions: 

from top to bottom and from left to right (for the more observable players – in all directions). The words 

are selected from the learning content automatically or by the teacher. 

Composing a word using given letters 

The player receives a given set of letters, out of which he/she has to compose a word/collocation, related 

to the learning material. The correct answer has to be given in a certain amount of time and its 

complexity may be adjusted according to the age and knowledge of the players (personalization of these 

parameters). 

Rolling balls marked with text or images to certain items or positions on the floor 

There are several balls in the room that are marked with text or an image of the studied matter. The 

player has to roll them to certain places or labelled rings on the floor (Figure 2). Upon reaching the 

corresponding place or object, the ball stops moving. The task is successfully completed when all or a 

certain number of balls have reached their definite end position. 
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Figure 2: Rolling balls certain place on a map or to labelled rings 

 

Source: Author 

Detection of visible semi-transparent objects in order to obtain points 

There are a number of semi-transparent objects in the room that a player needs to find (Figure 3). If the 

task is not set as mandatory, they can give extra points or items to be used in other small games within 

the main game. The objects are thematically related to the study material and can be selected 

automatically (from a database) or set by a teacher. 

Figure 3: Finding a semi-transparent object 

 

Source: Author 

Detect invisible objects hidden in larger visible ones by moving large objects 

There are a number of transparent objects in the hall that are hidden in larger visible ones and the player 

has to find them out. They can also give extra points or be items that can be used in other mini-games 

within the main game. As with the previous game, subjects are thematically related to the material being 

studied and can be automatically selected or assigned by a teacher. 

Collecting and grouping the found objects by a common feature 

Here the player can use the items that are collected from the previous two games or use other (provided 

especially for this game). Objects should be grouped according to a common feature. Personalization 

can be realized by setting different difficulty groups of features. It can also be done according to players’ 

gender and/or age. 

Memory development game 

The game is played by providing a group with an even number of cards or tiles. The cards match in 

pairs, with different types of matches possible: identical images; image and attribute; or related objects. 

The player opens them two by two attempting to open a pair of matching cards. If the open cards are a 

pair, they remain open (or disappear), and if they do not match they are hidden and the player has to 

open another two cards. The game ends when all the matching pairs of cards are found. 

Shooting moving inanimate objects 

Students like games involving shooting (see section 3.2 and table 1), but in order to avoid the element 

of violence and aggression, the objects on which they shoot are inanimate. In the halls, there are balloons 

with a load attached to them, and the player has to hit them with a bow to get the item. These items are 

related to the learning material and can be used in different ways to further mini-games or just to bring 
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points. In this case, personalization may be related to the speed of the balloons or the height at which 

they are flying (i.e., the distance). 

The following activities are not mini-games, but are mandatory elements of the labyrinth game or can 

be optional (help from a virtual assistant player or a smart virtual player who extracts knowledge from 

the Web in the subject area): 

Getting help from a virtual assistant player without asking: He/she cannot answer questions but can give 

predefined information, thematically related to the subject area. 

Asking questions to a smart virtual player who extracts knowledge from the Web in the subject area of 

the game: The player types a question and the smart virtual player searches the answer in the Web. After 

finding the information on trusted websites he/ she answers the player’s question. 

Walk through the labyrinth using an interactive map showing where the player currently is.  

Characteristics of the Mini-Games 

Each mini-game has a different characteristics that will be described below. These game-tasks can be: 

Mandatory for execution - the player cannot continue the main labyrinth game (i.e. exit from the current 

hall and enter another) if he/ she does not accomplish the given mini-game (i.e. does not solve the given 

learning task). 

With optional execution – the player can continue the main labyrinth game (i.e. exit the current hall and 

enter another) if he did not accomplish the given mini-game (i.e. did not solve the given learning task). 

Such optional mini-games can be played at a later stage in order to increase the score or not to be played 

at all. 

With the purpose of easier generation and gameplay, the following restrictions are imposed: 1. In a 

labyrinth hall, there may be a maximum of one copy of each type of mini-game. 2. Mini-games do not 

have a time limit for playing, but playing time left to the end of the main game (i.e. solving the learning 

task) brings points to the player. 3. In multiplayer mode, each player sees his or her own individual 

instance of a mini-game - this limitation is set so that each player can solve all mini-games available in 

the labyrinth (instead of one player solving the mini-game and then rest cannot do so). 

Results and Analysis 

The APOGEE survey was conducted with students and teachers from different schools in Bulgaria. It 

included a procedure for sending online invitations to teachers and a request for assistance to regional 

education authorities by posting a notification on their websites. The study also included seminars with 

teachers and students. 

Methodology 

The purpose of the surveys is to explore the experiences of teachers and students and the perspectives 

for the use of educational video games in class. The study may include variables that are based on the 

nature of the curriculum, focusing on specific learning outcomes. It is also necessary to clarify the factors 

influencing perceptions and actual use of video games in schools. This study aims to identify the main 

parameters to be taken into account when designing, developing and adopting video games for training. 

An online questionnaire on the creation of educational video games by non-IT specialists and their use 

in teaching was created to conduct the survey with teachers from the primary and secondary educational 

stage in the Bulgarian schools in the country and abroad. Similarly, a questionnaire was developed for 

understanding the students' attitudes towards the use of educational video games in the learning process. 

The texts of the two surveys are available on the project site: http://apogee.online/news.html 

When comparing the opinions of students and teachers in the next two sections the questions aimed at 

students are denoted with an S (665 respondents) and those aimed at teachers with a T (208 respondents). 

Answers are graded according to the Likert scale where 1 means “Definitely no” and 5 means 

“Definitely yes”. 

Teachers’ and students’ preferences for the type of games 

In the questionnaire, students responded to questions about their preferred types of games for fun and 

learning. Questions are formulated as follows: S7. “Do you like playing the following types of video 

games?” / S15. “What kind of learning games would you prefer to play?” The results are presented in 

Table 1. According to the results, the most preferred type of game for adolescents is FPS (First Person 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

556 

Shooters), followed by simulators and action/adventure games. Students also like to play sports games, 

labyrinths and puzzles (including logic and board games). Surprisingly, the least preferred games for 

fun are games on social network sites. 

Table 1: Comparison of the students’ preferences to the type of games for fun and learning 

  S7 S15   

 Type of games M SD SE M SD SE Diff. P 

Sports / Exergames 2.68 0.0848 0.0033 3.13 0.0653 0.0026 0.45 0.00000 

Action / Adventure 2.91 0.0766 0.0030 3.59 0.0994 0.0040 0.68 0.00000 

Puzzle/ Logic / Board 2.68 0.0933 0.0037 3.23 0.0732 0.0029 0.55 0.00000 

Social games 2.46 0.0990 0.0039 3.33 0.0847 0.0034 0.87 0.00000 

Simulators 2.96 0.0716 0.0028 3.32 0.0745 0.0030 0.36 0.00001 

Games for shooting 3.33 0.1054 0.0041 3.26 0.0741 0.0029 -0.07 0.42776 
 

Source: Author 

According to students, all types of games are suitable for learning with the most preferred being the 

action/adventure type. Results show that most game types are preferred for learning purposes rather than 

for fun. The only exception is the shooting games with a minimal difference (3.33 and 3.26). For almost 

all types of mini-games the results are statistically significant with p <0.05 (calculated with T-test). The 

only exception is the shooting games (p = 0.43), the results being more heterogeneous here and 

differences in students' opinions are essential. 

These results show students’ readiness to utilize games in their learning process. This conclusion 

suggests the need for creating a larger number of various games for learning purposes. This need gives 

ground to researchers to include a variety of mini-games in the main game. However, the final decision 

about which mini-game will be included in every automatically-generated game will be made by the 

teacher who describes it. 

Table 2 shows the results from the comparison of answers given by students and teachers about their 

preferred game types for fun and learning. The questions are the following S15. “What kind of learning 

games would you prefer to play?” / T6. “Are the following types of educational games appropriate for 

school students?” 

Table 2: Comparison of the teachers’ and students’ preferences to the type of games 

 S15 T6  
Type of games M SD SE M SD SE Diff. p 

Sports / Exergames 3.13 0.0653 0.0026 3.47 0.0877 0.0066 0.35 0.00086 

Action / Adventure 3.59 0.0994 0.0040 3.77 0.1137 0.0085 0.19 0.05863 

Puzzle/ Logic / Board 3.23 0.0732 0.0029 4.10 0.1477 0.0110 0.87 0.00000 

Social games 3.33 0.0847 0.0034 3.88 0.1283 0.0096 0.55 0.00000 

Simulators 3.32 0.0745 0.0030 3.70 0.1119 0.0084 0.37 0.00011 

Games for shooting 3.26 0.0741 0.0029 2.58 0.0654 0.0050 -0.68 0.00000 

Interactive museums 3.04 0.0618 0.0025 4.11 0.1504 0.0112 1.08 0.00000 

Labytinth 3.12 0.0628 0.0025 4.18 0.1597 0.0118 1.06 0.00000 
 

Source: Author 

Surprisingly, teachers evaluate different types of games’ potential higher than students. The most 

preferred types of games for learning according to teachers are puzzles (logic and board games), 

educational labyrinths and interactive museums. Right here are the biggest differences between the 

opinions of the two groups of respondents (from 0.87 to 1.08). On the other hand, the most unwanted 

type of game for teachers is shooters. The difference in opinion with students is also significant - 0.68. 

Here again the T-test shows that the results are statistically significant with p <0.05 for all mini-games, 

except for Action / Adventure (0.059). 

Teachers’ and students’ preferences to the included mini-games 

Teachers’ and students’ preferences to the included mini-games in the main maze-game are presented 

in table 3. The questions are defined as follows: S18. “Educational video games-labyrinths should also 

include the following types of mini-games:” / T13. “Is it appropriate that educational video games-

labyrinths include the following types of mini-games:” 
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Table 3: Comparison of the teachers’ and students’ preferences to the type of included mini-games 

  S18 T13   

 Mini-games M SD SE M SD SE Diff. P 

1 3.32 0.0851 0.0034 3.95 0.1532 0.0109 0.63 0.00000 

2 3.27 0.0867 0.0035 3.82 0.1394 0.0100 0.55 0.00000 

3 3.19 0.0807 0.0032 3.77 0.1312 0.0095 0.57 0.00000 

4 3.32 0.0880 0.0035 3.85 0.1370 0.0099 0.53 0.00000 

5 2.97 0.0788 0.0032 3.58 0.1316 0.0096 0.61 0.00000 

6 3.12 0.0805 0.0032 3.66 0.1443 0.0104 0.54 0.00000 

7 3.09 0.0809 0.0032 3.67 0.1307 0.0094 0.58 0.00000 

8 3.12 0.0890 0.0036 3.95 0.1567 0.0112 0.83 0.00000 

9 3.08 0.0790 0.0032 3.50 0.1149 0.0084 0.42 0.00001 

10 3.16 0.0792 0.0032 3.81 0.1395 0.0100 0.66 0.00000 
 

Source: Author 

In order to shorten the table, only the numbers in brackets appear in the table. Some of the mini-games 

discussed in section 2.1 are included after the dissemination of the questionnaires and for that reason are 

not presented in the table. 

The suggested mini-games and elements of the main game for evaluation by the two groups of users are 

the following: 

 Answering a question for unlocking a door to another room in the labyrinth (1) 

 Answering several (tailored for the specific user) questions for unlocking a door (2) 

 Unlocking a door by arranging a two-dimensional puzzle (chosen from images related to the 

studied material) (3) 

 Interactive map of the labyrinth, showing where the player is located at the moment (4) 

 Rolling of balls with an image or text on them to predetermined places or objects on the floor 

(5) 

 Discovering visible semi-transparent objects for obtaining points (6) 

 Discovering invisible objects, hidden in bigger visible ones by moving the latter (7) 

 Collecting and grouping the found objects according to common criteria (8) 

 Getting help from an assistant player (9) 

 Asking questions to a smart virtual player who can answer questions, connected to the game 

topic (10) 

Students give the highest evaluation to the mini-game which contains answering a question to open a 

door and using an interactive map of the labyrinth. The game with rolling a ball, on the other hand, 

received the lowest evaluation by the adolescents. Two reasons for this are most probable: they do not 

appreciate the educational element of matching one object with another or have difficulty manipulating 

the ball. 

Teachers also give their opinion on which mini-games are suitable for learning purposes. They give their 

highest evaluation to collecting and grouping objects by a common criterion and answering a question 

to open the door to the next hall. The least wanted game element is the smart virtual player. The reason 

for that is probably their suspicion that this will make students’ tasks too easy and the learning objectives 

will not be met. 

As in the previous section, teachers show a more positive attitude towards learning games. The biggest 

difference is with the game containing collecting and grouping objects by a given criterion (0.83) and 

the smallest – for receiving help from a smart player (0.42). For all studied game types the results are 

statistically significant, with p <0.05 (calculated with T-test). 

Conclusion 

Adolescents use many different types of games in their leisure time. Some of them, however, still cannot 

get used to the fact that computer games can also be used for learning purposes. In contrast to students, 

teachers realize the engaging power of games and show readiness to include them in their work. At the 

same time, a need arises for the creation of a large number of various computer games. On the one hand, 

they will have to be able to cover to a great extent the learning material by subject and age, and on the 

other, to include a large variety of genres in order to meet the needs of adolescents. 
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The platform developed in the APOGEE project aims to meet this need for various games. The inclusion 

of varied mini-games meets students’ demand for games of different genres. It is foreseen that teachers 

can easily use the platform, even if they are not IT specialists. In this way, they will have the opportunity 

to choose the right mini-games and the necessary training material. Another advantage of automatically-

generated games is the possibility for personalization in the choice of learning material and the way of 

presenting it on one hand, and on the other, the dynamic adaptation of the game to the specific player 

according to his/her style of playing, emotional condition and results achieved. 
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PREVENTIVE HEALTH CARE IN RELATION TO HEALTH INSURANCE SYSTEM 
IN SLOVAKIA 
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Abstract:  

Introduction: Preventive measures in a field of health care are cheaper than addressing the consequences of neglected 

diagnosis and treatment. Aim of this study is to present the Slovak legislation and national plans in the field of preventive 

health care. This issue is discussed in relation to financing of health care from the health insurance.  

Methods: This study was conducted by using the method of content analysis of selected legislative and non-legislative 

documents and statistical reports of the Slovak ministries (finance, health) and of health insurance companies.  

Results: In Slovakia, universal and selective preventive health care is available for health care payers. Number of people who 

undergo the preventive examination differs in selected areas and the expenditure on medical treatment and addressing the 

consequences of neglected prevention are still high. Control plans are vague and do not cover concrete steps leading to 

achievement of goals presented. Access of marginalized groups of population to the preventive health care is still at very low 

level. 

Conclusion: The system of preventive health care measures in Slovakia is relatively well-defined in legislation and supports 

the provision of preventive care. However, it is not enforced. There are no serious sanctions in case of neglecting patient´s 

obligations and people are not motivated to undergo preventive examinations. Only sanctions that in some cases work are 

financial. The detailed research of access of people from socially disadvantaged environment to the preventive care is 

desirable. 

UDC Classification: 314.1, DOI: 10.12955/cbup.v7.1418 

Keywords: Prevention, Health care, Health insurance, Slovakia.

 

Introduction 

Health is a key factor in the development of society. Health and equality in health (not only in 

providing health care) are considered to be the fundamental rights of every citizen. Maintaining and 

improving health is the best investment for a strong economy and a satisfied company (Government 

Resolution No. 11, 2008). Prevention is one of the most important areas of health care with significant 

impact on the early diagnosis of many serious diseases and also state policy should focus on support of 

this area. Prevention is cheaper than treatment and savings can be invested in further research 

(Kováčová, 2016).  

In the case of Slovakia, preventive health care can be universal and selective, both paid from the 

public health insurance (in case that a concrete physician has an agreement with a health insurance 

company). The fundamental legal source is the Act no. 577/2004 Coll. on the Scope of Health Care 

Reimbursed on the basis of Public Health Insurance and on the Payment for Services related to the 

Provision of Health Care as amended (further as “SHCR”) (Act no. 577/2004 Coll. as amended, 2019). 

National health care policy is defined as strategic development policy and is based on WHO strategic 

framework. The document “Strategic health care framework for years 2014 – 2030” applies “Health in 

all Policy” approach with general access to health care, regardless age or social group. This policy has 

four main priorities: chronic diseases, infectious diseases, environment and health, tobacco and 

alcohol. Two main fields of interest are highlighted: cardiovascular and oncological diseases (MHSR, 

2011). 

Recently, two new control plans have been added to the existing (Eliáš, 2018b). National oncology 

program is aimed at reducing the incidence of cancer and mortality, as well as improving the quality of 

life of cancer patients (Eliáš, 2018). National plan for the control of infectious diseases sets a general 

framework to prevent the spread of infectious diseases, as well as care for patients with infectious 

diseases (Eliáš, 2018a). One of the most discussed programs due to spreading measles, National 

Immunization Program is regularly updated. It is aimed to reduce and eliminate the incidence of 

infectious diseases through the consistent provision of immunization in particular of the pediatric 

population (most vulnerable are Roma people and refugees) (RPHA in Michalovce, 2019). 

The health care system in Slovakia comes from and consists of universal coverage, compulsory health 

insurance, a basic benefits package. A competitive insurance model is based on selective contracting 
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and flexible pricing. Health care, with exceptions, is provided to those insured free at the point of 

service as benefits-in-kind (paid for by a third party) (Szalay, 2011). 

Data and methodology 

This study was conducted by using of content analysis of selected legislation and additional non-

legislative documentation. Act no. 577/2004 Coll. on the Scope of Health Care Reimbursed on the 

basis of Public Health Insurance and on the Payment for Services related to the Provision of Health 

Care as amended was discussed as a primary source of information on preventive health care 

measures. 

Slovak data and related information on actual legislation, strategies and a current status of the health 

prevention in Slovakia were acquired from official websites of the National Health Information Center 

and Regional Health Care Authorities in Slovakia. Statistics published by the Ministry of Finance of 

the Slovak Republic and the Ministry of Health Care of the Slovak Republic were also an important 

source of information. 

Informed consent was not necessary as no human beings were examined.  

Results and Discussion 

In 2016 analysis of the Health Consumer Powerhouse (HCP), Slovakia reached 24th place in the 

ranking, based on 48 indicators, such as access to care, rights of patients, range of services, etc. This 

analysis points out few deficiencies in Slovak health care system. One of the most important is life 

years lost due to insufficient health care. Slovak people lose more than 12 years of life expectancy on 

average (Health care in Slovakia deteriorates, 2016). 

However, according to the Euro Health Consumer Index (EHCI), developed by the Swedish Health 

Consumer Powerhouse, Slovak healthcare has improved significantly year on year. For the year 2017 

Slovakia ranked in the 13th place in the rankings, while it was in the 23rd place a year ago (SITA, 

2018). 

Table 1. Vaccination schedule 2019  

 

YEAR 

OF 

BIRTH 

AGE KIND OF VACCINATION TYPE OF 

VACCINATION 

 

 

 

 

2019 

3rd month of 

life 

 

5th month of 

life 

 

11th month of 

life 

 

 

diphtheria, tetanus, cough (acellular vaccine), 

hepatitis B virus, invasive hemophilia infections 

polio 

(DTaP-VHB-HIB-IPV) pneumococcal invasive 

disease (conjugated vaccine (PCV), simultaneous 

administration with hexavaccin) 

1st dose (primary 

vaccination) 

 

2nd dose (primary 

vaccination) 

 

3rd dose (primary 

vaccination) 

2018 15th - 18th 

month of life 

(latest) 

measles, mumps, rubella 

(MMR) 

 

primary vaccination 

2014 6th year of life diphtheria, tetanus, cough (acellular vaccine) polio 

(DTaP-IPV) 

 

revaccination 

2009 11th year of 

life 

measles, mumps, rubella 

(MMR) 

 

revaccination 

2007 13th year of 

life 

diphtheria, tetanus, cough (acellular vaccine) polio 

(DTaP-IPV) 

 

revaccination 

X adults (30 

years old) 

diphtheria, tetanus 

(DT **) 

revaccination every 

15 years 

Source: The Vaccination plan of the Public Health Authority of the Slovak Republic (2019).  

Universal and selective prevention measures 

In Slovakia, universal prevention is provided for all citizens regardless of their gender, employment, 

social status or other potential factors. The most important aspect is the age of the citizen, as focus and 

scope of the prevention is tailored to the age of the citizen. General examination should last more than 

30 minutes and a physician should assess the overall family history, workload and the current status of 
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the vaccinations. The patient can undergo other special examinations when recommended by the 

general physician. 

Children should undergo four compulsory vaccinations. Adults should undergo one revaccination, as it 

is described in the vaccination calendar (Table 1). If the compulsory vaccination is ignored, it is 

possible to impose a fine of € 331 and according to the draft law, unvaccinated children will not be 

able to attend pre-school facilities from 2020 (Matkovská, 2019). 

Table 2. Vaccination status - example of measles, mumps and rubella 
 

YEAR OF 

BIRTH 

TOTAL NUMBER OF 

CHILDREN IN YEAR 

NUMBER OF 

VACCINATED 

NUMBER OF REJECTED 

VACCINATION 

2015 56 013 53 073 (94,8%) 1740 

2014 55 404 53 072 (95,8%) 1620 

2013 54 991 52 481 (95,4%) 1838 

2012 55 636 53 367 (95,9%) 1712 

2011 55 039 53 494 (97,2%) 1073 

2010 55 478 54 590 (98,4%) 572 

Source:  Public Health Authority of the Slovak Republic website (2019). 

Table 2 shows that number of unvaccinated children has a raising tendency. This trend is visible in 

more than two Slovak regions (Luprich, 2015; Stančíková, 2017). 

Table 3. Universal prevention  
 

 GENERAL 

PREVENTION 

DENTAL 

CARE  

GASTROENTEROLOGY VACCINATION 

CHILDREN, 

ADOLESCENTS 

 

 

 

 

 

ADULTS 

17 examinations 

from 

0 to 15 years of 

age 

(9 of them in the 

1st year of life) 

 

1 preventive 

examination at 

a general 

practitioner once 

every two years 

special 

examination 

with medical 

justification 

(covered by 

insurance) 

special 

examination 

without medical 

justification 

(paid by the 

patient)  

2 preventive 

examinations 

per calendar 

year 

 

 

 

1 preventive 

examination 

per calendar 

year 

 

 

 

 

 

 

 

screening once every 10 

years for citizens older than 

50 years of age 

screening once every 5 years 

for people with higher risk of 

colon and rectal cancer 

(without age restriction) 

 

4 basic 

vaccinations 

3 revaccinations 

Source: SHCR (2019). 

Selective prevention is mainly divided by gender. Women are provided with gynecological health care 

and men with urological health care. The age of the citizen played a significant role also here. 

According to statistics and Report on revision of expenditures in health service, gynecological 

outpatient clinics are worse in prevention. Slovakia lags behind in the screening rate on breast cancer 

behind all reference groups, the rate of preventive examinations for the gynecologist is slightly better 

than the V3 average and significantly worse than the EU-28. The country has also problem with 

influenza vaccination in the most vulnerable age group of elderly people, when the number of 

vaccinated people in Slovakia is lower than 20% in comparison with the EU28 where the amount is 

app. 50% of older population (Dančíková et al., 2018). 
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Table 4. Selective prevention  
 

SELECTED GROUP TYPE OF HEALTH CARE 

WOMEN 1 examination by a gynecologist per year after the age of 18 or from the 

first pregnancy 

1 ultrasound of the breasts once in two years 

cervical cancer screening for women aged 23-64:  

the first 2 cytology cycles are performed at a one-year intervals 

if negative results, the patient continues to be at a 3-year intervals up to 

the age of 64 years 

screening at age 64 ends when the last 3 cytological findings are negative 

a pregnant woman one preventive examination every month of 

pregnancy and six weeks postpartum 

3 examinations during pregnancy 

1 preventive dental examination two times during the same pregnancy  

MEN once every three years a complex preventive urological examination for 

50+ years old 

DONORS OF BLOOD, 

ORGANS AND TISSUES  

a complex preventive general examination once per year 

ACTIVE ATHLETES a partially (50%) paid preventive examination in the specialization field 

of physical education once a year for athletes below 18 years of age 

Source: SHCR (2019). 

 

Table 5. Preventive examinations in 2015 – 2017 (Slovakia) 
 

 2015 2016 2017 

PREVENTIVE EXAMINATIONS 963 844 970 740 960 425 

EXAMINATIONS IN TOTAL (AMBULANCE + VISITS) 6 181 561 6 193 303 5 914 376 

Source: The National Health Information Center (2019). 

One of Slovak health insurance companies – “Dôvera” found out that more than 30% of preventive 

examinations were not realized according to legal provisions. In 2015 – 2017 they covered 584 000 

preventive visits. Data showed that only one third of entitled people really undergo the prevention. The 

further investigation pointed out that app. 105 000 examinations were realized without complete 

laboratory examination and 32 500 without any laboratory examinations (8% of preventive 

examinations in years 2016 – 2017). At least 700 preventive visits were only fictitious (expenditures 

app. EUR 12,000) (Dôvera, 2018). 

Financing of preventive health care 

Social insurance in Slovakia does not include also health insurance. The competencies in these two 

fields are divided between the Ministry of Labour, Social Affairs and Family of the Slovak Republic 

(social insurance) and Ministry of Health of the Slovak Republic (health insurance). Presence of health 

insurance is among others one of the conditions of residence permission (Saia, 2014). 

The Slovak social health insurance (SHI) system provides universal coverage for a broad range of 

benefits since 2010. Solidarity is considered to be its main principle and insured person has guaranteed 

an annual free choice of one of three nationally operating health insurance companies. The main 

sources of revenue in the health system are contributions collected by the health insurance companies, 

collected from: (1) employees and employers; (2) the self-employed; (3) the voluntarily unemployed; 

and (4) the “state-insured”. The “state-insured” is a term used for the group of mostly economically 

inactive people for whom the state pays contributions (one-third of the total resources from SHI 

contributions). Because of the broad definition of the SHI benefit package voluntary health insurance 

(VHI) plays only a very marginal role (Szalay, 2011). 

Within the framework of universal and selective prevention, prescribed by the law, the examinations 

mentioned in Table 3 are basically covered by the public health insurance. If further examinations 

during the general preventive examinations are recommended by the attending general physician, they 

are reimbursed by the insurance. If they are requested by the patient himself or herself, they are fully 

paid by the patient.  
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In the case of dental care, if the insured person undergoes dental preventive examinations as scheduled 

by the law, the treatment is reimbursed by health insurance. However, in practice patients often pay for 

additional medical treatment of for a better material to be used. There is no price regulation in this 

area, so if patient would like, so called “higher standard” can be chosen, covered by additional direct 

payments.  

Along with dental care, higher standard is mainly offered by private health care companies. It typically 

consists of preventive programs and comprehensive examinations. If the attending physician has no 

agreement with health insurance company, so the care can be partially covered by the insurance, these 

programs are fully covered by the patient. This level of health care is preferred by people who are able 

to pay for it, because it has more advantages in comparison with state health care facilities. One of 

them is a time saving, because all examinations run out at once, usually without long waiting periods, 

with ordering at the exact time and at one place. It can be also provided by the employer as one of the 

non-financial benefits within an employment relationship. 

The health care allowance is one of the benefits in providing material assistance. It provides the citizen 

in material need and the individuals who are jointly assessed with the citizen with the costs of 

reimbursement for health services related to healthcare. Health care allowance of EUR 2,00 belongs to 

a citizen in material need and to any natural person who jointly assesses with a citizen in material need 

(Ministry of Labour, 2019). 

Slovak health expenditures in November 2018 to 5.7% of GDP, with 6.5% of GDP in the EU28. 
Public health insurance expenditure amounted to EUR 4,576 million in 2017 (MFSR, 2018). 

Marginalized Roma communities (MRC) and preventive health care 

Roma people are one of the most vulnerable groups in relation to access to health care, including 

prevention, in general. The main reasons are social exclusion and poverty (less than 341 € per month) 

in many cases. Language barriers, low level of education, high unemployment rates, financial barriers 

(payments for treatment, distance of health care facilities from segregated communities), group norms 

(traditions, culture) stronger than state norms, housing conditions and racism of majority support the 

deepening differences (Košice Region, 2016).  

Strategy of the Slovak Republic for the integration of the Roma by 2020 is based on European norms 

and strategies and in the field of health it has a few priorities: to improve hygiene in settlements and 

urban concentrations (hygiene standard, access to drinking water...); to ensure availability of 

healthcare services and to improve real availability by removing obstacles; to reduce the incidence of 

infectious diseases by increasing awareness and to increase the number of persons who undergo 

preventive vaccination. Goals are also to raise awareness of parenthood, reproductive health, maternity 

and child care; to implement educational activities aimed at the prevention of drug addiction and 

sociopathological phenomena, including violence against women and domestic violence against sexual 

abuse and trafficking in human beings and to stabilize, optimize and expand the network of 

community workers in the field of health education and create conditions for Roma employment while 

implementing the pilot project of community workers in the field of health education into hospital 

facilities, in order to prepare patients from marginalized communities, especially in gynecological, 

pediatric and health care departments, for communication with health care staff, as well as with other 

patients or visitors  (MISR, 2012).  

Action Plan on Health, adopted for the implementation of the mentioned Strategy, has the budget of 

EUR 4 112 892,00. Total public spending in 2017 for social inclusion of people at risk of poverty or 

social excluding people with disabilities, they are estimated at € 435.6 million, what is 0.51% of GDP 

and 1.27% of total public expenditure. EU and co-financing created 29% (EUR 125.3 million) of this.  

Real improvement on the basis of financial sources already invested is very questionable. However, 

there are some positive examples. Project „Healthy communities“ can be mentioned. It is the most 

important tool in Slovakia, which is explicitly focused on social inclusion in the field of health. Total 

spending in 2017 amounted to EUR 1.26 million, of which the state budget was EUR 390 000. The 

project is aimed at improving the health situation of excluded groups, in particular MRC. By the end 

of 2017, EUR 11.3 million was contracted out of ESIF funds and co-financing from the Healthy 

Communities. The project is implemented by the state-funded organization Healthy Regions 
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established by the Ministry of Health of the SR. Health Roma mediators are one of the symbols of this 

project. Nowadays 213 Roma Health Mediators work in 218 Roma communities (Hellebrandt, 2019). 

Conclusion 

Prevention is an essential tool for a functioning health system that, according to the OECD, helps to 

improve health of the population effectively and cost-effectively. In particular, the state should 

strengthen prevention through promoting a healthy lifestyle, such as healthy eating, movement, and 

consumption reduction alcohol and tobacco; vaccination programs that help to prevent infectious 

diseases directly; screening and monitoring of e.g. tumors and interventions that have an impact on 

socio-economic and environmental determinants of health (Dančíková, Grajcarová, Kozák, & Marek, 

2018). 

In Slovakia, the legal framework for preventive health care is defined sufficiently. The possibilities for 

citizens to undergo preventive examinations are described and if followed, they are fully or partially 

covered by public health insurance. What is needed, is to support the confidence of people for their 

own health, because only small part of them undergo preventive examination on a regular basis. 

The access to health care for members of marginalized Roma communities is an isolated and serious 

problem. Partial data are available, as well as goals set in strategic documents, however, there is a need 

for more detailed research of the barriers and the motivation of socially excluded people to follow 

generally binding rules.  
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SITUATIONAL MANAGEMENT OF INTEGRATED FLIGHT PREPARATION AND 
TRAINING OF PILOTS AS AN EDUCATION SERVICE 

Pavol Petríček1, Stanislav Szabo2, Róbert Rozenberg3 
 

Abstract: This article examines the situational management of the Knowledge Alliance of Aviation Education as an Education 

Service in the conditions of the Slovak Republic. It is the second part of our study. In order to ensure the continuity, quality 

and safety in the aviation education of future military and civil pilots as aviation professionals, research works of a similar 

nature are needed. This article uses analysis and synthesis tools, the method “per partes” (integration in parts) with the potential 

to apply the situational management method in the aviation practice and the expert method. Authors solved the following 

praxeological questions: What does situational management mean in the education and training of pilots? What are the sources 

of knowledge and good practice in the management of education and training of pilots? Which control processes can we use 

for the efficient management of education and training of pilots as a complex aviation system?  The output of the article is the 

proposal of situational management of the comprehensive system of education and training of pilots with the support of 

evolutionary and cooperative management in the aviation practice of state-private entities.  

UDC Classification: 378, DOI: 10.12955/cbup.v7.1419 
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Introduction 

In order to ensure continuity, quality and safety in the aviation education of future military and civil 

aviation professionals, research works, especially the doctoral thesis, of a similar nature are needed. Our 

study is divided into several parts. This article presents the second part of our study on the Knowledge 

Alliance of Aviation Education. Aviation education has a much wider meaning than just the education 

and training of pilots. The updated content of integrated flight preparation and training of pilots respects 

a new description, the study field “Transportation”, led by the Dean of the Faculty of Aeronautics Assoc. 

Prof. Stanislav Szabo. 

The main objective of this article is to create a proposal for the application of situational management 

of the Knowledge Alliance of Aviation Education as an Education Service in the conditions of the 

Slovak Republic for the realization of goals in the field of education and training of Air Force Pilots of 

the Slovak Armed Forces. The problem solvers propose the implementation of appropriate tools for the 

management of educational processes by using the knowledge of situational management of complex 

technical systems as studied by Madarász (2003) in their scientific work. 

We have the following praxeological questions: What does situational management mean in the   

education and training of pilots? What are the sources of knowledge and good practice in the 

management of education and training of pilots? Which control processes can we use for the efficient 

management of education and training of pilots as a complex aviation system? Our assumption is that 

for the needs of a state such as the Slovak Republic, for the continuous training of pilots as professionals, 

the optimal solution is the application of situational management of state-private cooperation and 

partnership as a service of the Knowledge Alliance of Aviation Education.  

Literature review: the new education content of Knowledge Alliance for situational management 

The subjects of situational management application are the core elements of new education and training 

of pilots as a part of the Knowledge Alliance of Aviation Education and as the education service 

presented in the Table 1. 

The results of the theoretical work and the scientific and research activities in the field of: University 

Academic subjects, Social and Human Sciences, the Simulation and modelling of Security issues, the 

Applied Technical Sciences, the Applied Civil and Military / Air Force management, education and 

training etc. within the Expert Database of Civil and Military Aviation Experience in progress. 
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Table 1: Education services of pilot preparation 

Situational Leadership Theory is really the short form for "Hersey-Blanchard Situational Leadership Theory" 

(1969) and draws major views from contingency thinking. As the name implies, leadership depends upon 

each individual situation, and no single leadership style can be considered the best. For Hershey and 

Blanchard, tasks are different and each type of task requires a different leadership style 

The specific aspects of situational management application in the technical systems environment are found 

in Madarász (2003) Situational management methodology and its application 

According to Leigh (2019) the situational leadership refers to when the leader or manager of an organization 

must adjust his style to fit the development level of the followers he is trying to influence. With situational 

leadership, it is up to the leader to change his style, not the follower to adapt to the leader’s style. In situational 

leadership, the style may change continually to meet the needs of others in the organization based on the 

situation 

The basic acts of civil and military aviation law for pilot education, the acts which are the base for the 

described process of pilot training at the national and international level 

Aviation knowledge, research and subjects according to the Annex I - Part FCL, Syllabus of theoretical 

knowledge for the Air  Transport Pilot Licence, Commercial Pilot Licence and Instrument Rating (EASA, 

2016) 

Aviation knowledge, research and subjects according to the Commission Regulation (EU) 2015/340 (EASA, 

2015), laying down the technical requirements and administrative procedures relating to the air traffic 

controllers' licences and certificates 

Aviation knowledge, research and know-how concentrated within the PEGASUS consortium of aerospace 

engineering universities and faculties in the EU https://www.pegasus-europe.org/ (Delft, 2007 

The know-how, the past and present Civil and Military aviation maintenance, repair and operation’s 

experience 
 

Source: Authors 

Selected theoretical framework of the Knowledge Alliance within the Simulation and modelling of 

Security issues is in the work of Fuchs et al. (2010) focused on the simulation of dangerous substances 

outflows into the environment because of traffic accidents by dangerous substances transport; in the 

study by Dvorak et al. (2010) on the enhancing of security on critical accident locations using telematics 

support; in the work of Balatka et al. (2011) on the exposure of the environment and surface water by 

dangerous liquid - the slop outflow model; in the study by Kelemen and Blišťanová (2014) on applied 

knowledge in logistic modelling to handle the threat of floods with aviation logistic support; or in the 

study by Kompis et al. (2011) on parallel computational models for composites reinforced by CNT-

fibres for personal and vehicle protection materials; also in the work of Vágner and Papová 2014) on 

the comparison of Radar Simulator for Air Traffic Control used also for the education of new Air Traffic 

Controllers; in the work of Pavolová and Tobisová (2013) on the model of supplier quality management 

in the transport company applied for the air transport; or Kelemen et al. (2018) on the security 

management and cybersecurity in the air transport; or in the study by Kuzma et al. (2016) on the use of 

the CAX System as a tool for modeling construction elements in the aviation industry; or in the work of 

Fözö et al. (2009) on advanced anytime control algorithms and the modeling of turbojet engines etc. 

Selected theoretical framework of the Knowledge Alliance within the Applied Technical Sciences is in 

the work of Nečas and Kelemen (2009) on the call for more security by the technology revolution; in 

the work of Bučka and Kelemen (2009) on the analysis of the specific requirements related to the Slovak 

Air Force; in the book by Hovanec (2016) on the digital factory as a prerequisite for successful 

application in the area of ergonomics and the human factor; in the study by Andoga et al. (2018) on the 

intelligent situational control of small turbojet engines; in the work of Draganova et al. (2017) on the 

non-stationary noise analysis of magnetic sensors using allan variance; in the study by Semrad et al. 

(2014) on the analysis of all composite wing design containing magnetic microwires etc. 

Selected theoretical framework of the Knowledge Alliance within the Applied Civil and Military / Air 

Force management, education and training is in the work of Socha et al. (2016) on the training of pilots 

using a flight simulator and its impact on piloting precision; in the work of Kelemen et al. (2011) on the 

situational control methods of the Aviatic didactic flight safety regulations system; in the study by 

Rozenberg et al. (2016) on the critical elements in piloting techniques in aerobatic teams, in the work of 

Durco et al. (2017) on the means of using CPDLC with ATC procedures in a terminal maneuvering area, 

in the study by Nečas et al. (2009) on information operations and media: Beyond the Security Scope, in 
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the analysis by Kalavsky et al. (2015) on the conditions for abandonment out of a helicopter by using a 

personal rescue parachute, in the work of Sopoci et al. (2009) on the Air Force knowledge within the 

Military Management in the 21 century and the Transformation of Army, or as in Szabo (2018, 2019) 

etc. 

The educational and research sources for more detailed study are available at the university library or in 

on-line open access / e-learning modules, and in the future within the MOOC Massive Open Online 

Courses. The perspective Expert Database of Civil and Military Aviation Experience is still in progress. 

Identification of the problem and methodology 

The main problem is the situational management application of new education and training of pilots 

within the Knowledge Alliance of Aviation Education as the State-Privat Partnership Education Service 

in the conditions of the Slovak Republic. Aviation education has a much wider meaning than just the 

education and training of pilots. 

The solved issue follows the first part of the study called THE KNOWLEDGE ALLIANCE AS AN 

EDUCATION SERVICE: UPDATED CONTENT OF INTEGRATED FLIGHT PREPARATION 

AND TRAINING OF PILOTS. 

When analyzing the phenomenon during the second part of study, we used the tools of analysis and 

synthesis, the method “per partes” (integration in parts) with the potential to apply the situational 

management method in the aviation practice. 

The historical analysis of the management styles of flight preparation and pilot training was carried out 

on the data basis of the institutions from 1959 until the present day in the Table 2. 

The lessons learned from the historical analysis were compared with the findings gained by the expert 

method. The expert group consisted of 5 specialists experienced in the management of aviation 

education and pilot training. The data were obtained within the interviews with the experts. 

The situational management is a real-time management system in which we get to the required state 

from the identified state of the system after the deviation from the plans (an emergency or critical 

situation, etc.), based on information orders for corrective actions (an action intervention) restore the 

state of a system (subsystem) or its component.  

This article represents the area of pedagogical research in the study and scientific field Transport in the 

Air Transport subgroup. Data collection for the study of the second issue was carried out during 

2018/2019. The origin of the analyzed material is in the database of 60 years of aviation education within 

the Czechoslovakia and the Slovak Republic. Our national experience, including personal experience, 

has been compared and complemented by the successful experience of aeronautical training abroad. In 

2018, the training of foreign pilots began as a part of the state-private educational service in Slovakia. 

The Faculty of Aeronautics of the Technical University in Košice is a part of this international 

educational consortium based in Košice. These new findings have affected the results presented in the 

article, in our study. 

Table 2: Institutions 

Vojenské letecké účilište Košice (Military aviation school in Košice, Slovakia)  

Vojenská stredná škola letectva v Košiciach (Military Hight School in Košice, Slovakia) 

Odborná výcviková škola letectva Košice (Professional Training School of Air Force Košice, 

Slovakia) 

Vysoká vojenská letecká škola SNP v Košiciach (Military Aviation College of Slovak National 

Uprising in Košice, Slovakia) 

Vojenská letecká akadémia gen. Milana Rastislava Štefánika v Košiciach (Air Force Academy of 

Gen. M. R. Šefánik in Košice, Slovakia) 

Letecká fakulta Technickej univerzity v Košiciach (Faculty of Aeronautics, the Technical 

University of Košice, Slovakia) 

Lotnicza Akademia Wojskowa – "Szkoła Orląt" (Air Force Academy in Deblin, Poland) 

Univerzita obrany, Fakulta vojenských technológií, the Czech Republic (University of Defence, 

Faculty of Military Technology, teh Czech Republic) 

École de l'air, Salon-de-Provence, France (French Air Force Academy) 
 

Source: Authors 
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Results and Discussion. Presentation of situations 

The Integrated Flight Preparation and Training System functions as a comprehensive, professional 

training of specialized aeronautical personnel to carry out the specified flight tasks at an acceptable level 

of flight safety with the required final quality of the preparation and training process, with the maximum 

efficiency of the human, material, technical and financial resources used. 

Implementation of the target function of the system is generally ensured through the steady practice of 

the following partial system management functions: planning function, operational function, monitoring 

function, a reaction function, and a coordination function. 

For the creation of specific algorithmic and programmable units, it is generally desirable to perform a 

further decomposition of partial control functions according to the expert knowledge: operational 

situations, time factor, an organization's management hierarchy (an integrated flight training and pilot 

training system). 

Under the conditions of the Slovak Republic, the joint aviation education of the civilian and military 

aviation personnel is again implemented from the academic year 2016/2017. The executives are the 

authorized state, public and private entities that make up the Knowledge Alliance of Aviation Education, 

which is actively involved in the creating a professional description of the integrated study field 

Transport. This issue presents another separate article. 

The Knowledge Alliance of Aviation Education is a consortium of authorized state, public and private 

entities that are oriented towards the training of personnel for the pursuit of professions and licensed 

activities in Civil and Military Aviation, the air transport and space vehicles in transport, in the design, 

maintenance, operation of relevant technologies in particular modes of transport, in the transport 

services, according to the relevant international and national standards / regulations. 

The Location of integrated flight preparation and training of pilots in the training system of the Armed 

Forces of the Slovak Republic / the Knowledge Alliance: 

The structural changes in the Armed Forces have led to fundamental changes in the philosophy and 

access to an overall training management system that will allow the commanders to achieve and 

maintain a degree of operational readiness and subordinate the training in which they retain the ability 

to perform the tasks they are assigned. 

The new way of managing training is based on the economical use of all available sources of air training 

and air defense, which is the priority employment of troops and forces of the Slovak Armed Forces (Air 

Force) at peacetime, implemented by the commander of the Air Force of the SR within the integrated 

management training system. 

The combined mission-based training and specific requirements for an airplane, rocket, or the support 

unit will allow the subordinate units (high-power, low-power, long-term forces) to be kept at a high level 

of readiness. The effectiveness of military air force training, with an emphasis on an acceptable level of 

flight safety and on the training safety, is the basis for the actual implementation of centralized planning 

and decentralized training based on the established principles in the internal service regulations of the 

armed forces. 

The Commander of the Slovak Air Force for implementation of the training management system 

allocates the specific training resources in the process of planning, coordination, execution and 

evaluation of training and issues training orders to the subordinate commander of blocks and units of 

the Slovak Air Force. 

The order of the Slovak Air Force commander for the training (the Air Force commander's training 

instruction for the relevant years), as the most important document in the framework of the Armed 

Forces Training System, outlines the objectives and training priorities, sets of standards and source 

constraints of the combined arm and the aviation training of subordinate troops and services presented 

a vision of the training direction. The issued training regulation is updated, as a rule, every 6 months, in 

order to optimize and update the required training. We assume the use of this action to specify the results 

of unit training and to eliminate any inaccuracies that are an objective accompanying phenomenon of 

the armed forces training process. The combined arm preparation of aviation personnel, technical 

personnel and air, rocket and support specialists of the Air Force of the SR respects the combat training 

programs of the Air Force Staff. The flight training, emergency flight training, security and protection 
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of air operations of airplanes and helicopters are carried out on the Wing of the General Air Force of 

Otto Smik in Sliac, the Air Wing of General Colonel Jan Ambrus in Presov, and in the Transport Air 

Wing at Kuchyna Airport. 

Figure 1: Model of structure and management of the complex within the Slovak Air Force /  

                the Knowledge Alliance 

 
RČ – Control member of preparation and training of the Air Force officers 

P1 – Sub-complex of preparation and training of the Air Force officers 

P2 – Sub-complex of preparation and training of the Air Defence officers 

P3 – Sub-complex of preparation and training of the support and security staff units /    

        departments of the Air Force of the SR 

E – element of the complex (E1 – En) 

Source: Authors 

The determination of the place of integrated flight preparation and training of the Air Force pilots of the 

Armed Forces of the Slovak Republic results from the intentions of using the individual components of 

the armed forces. The integrated flight preparation and pilot training is an integral part of the overall 

Armed Forces Training Management System, which contributes to achieving the required operational 

readiness of blocks and services, implementing aeronautical training in accordance with the training 

objectives, according to defined and derived combat tasks of the air units. The integrated flight 

preparation and training of pilots is a part of the preparation and training complex of the Air Force 

members of the Slovak Armed Forces managed by the Commander of the Air Force of the SR with a 

different combination of management types. One of the models of management of the mentioned 

complex may be represented in Figure 1. 

The situational management of the complex takes the form of direct orders and the professional 

regulations during the four training periods of the calendar year (see Figure 1). 
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The impact of the external environment on the complex as well as the availability of human, material, 

technical, and financial and training resources for the implementation of the complex function are 

respected in accordance with the goal-oriented activity (function) of all elements. 

Evolutionary management creates prerequisites for the non-stationary nature of the preparation and 

training complex of the Air Force of the SR, creating a target-oriented, safe, high-quality and efficient 

complex. The Commander of the Air Force of the SR determines (issues) his control commands as part 

of the planning activity during the preparatory period of the training year, in the form of master planning 

documents for the preparation and training of personnel.  

Cooperative management respects the general purpose of complex management functions, as well as 

the partial objectives and functions of the sub-complexes set by the Commander of the Air Force of the 

SR. The sub-complexes have autonomy in the decision-making and action, but also use collaboration 

with other subcomponents. They use information about the status of the complex, the external 

environment, and the activities of the cooperative subcomponents whose analysis forms the basis for 

their own decision-making processes and management commands, within the framework of 

decentralized management to achieve the common goal of the complex. The cooperative management 

of the P1 subcomponent – the preparation and training of Air Force members of the SR is carried out by 

the members of the Command Operations and Training Section of the Air Force in Zvolen within the 

planning and situational management. 

Conclusion 

The management strategy represents a set of alternatives resulting from the decision-making processes. 

From the chosen strategy, the outcome of the management process depends upon the influence of the 

external conditions on the system (element of the system), the decision maker's activity (or the team of 

decision-makers) and the influence of an indeterminate factor (unforeseen circumstances) in the given 

environment. 

Determining the purpose of the process and choosing a set of assessment criteria for assessing the system 

is and remains, according to the experts, the exclusive area of human activity. 

Situational management is a real-time management system in which we get to the required state from 

the identified state of the system after deviation from the plans (an emergency or a critical situation, 

etc.) occurs, based on information orders for the corrective actions (an action intervention) restore the 

state of a system (subsystem) or its component.  

The concept of situational management, in accordance with the system approach to the flight preparation 

and training of pilots, as a curricular aviation education of pilots, may also be applicable in military and 

civil aviation for pilots with a different level of competences, independently of the role or the business 

intention of the subject. 

This article meets the main goal of pedagogical research to create a proposal for the application of 

situational management of the Knowledge Alliance of Aviation Education as the State-Privat 

Partnership Education Service in the conditions of the Slovak Republic for the realization of goals in 

the field of education and training of Air Force Pilots of the Slovak Armed Forces. 

On the basis of the results and our personal experience we can state that situational management is the 

optimal tool of the education and training of pilots. We can use the following control processes: 

commands, control, coordination, cooperation and feedback for the efficient management of education 

and training of pilots as a complex aviation system. The aviation systems are the systems where people 

work together with technical devices. The main sources of knowledge and good practice in the 

management of education and training of pilots are within our national experience of 60 years of aviation 

education, the experience of our NATO Partners and the PEGASUS consortium of Aerospace 

Universities and Faculties in Europe. Aviation education has a much wider meaning than just the 

education and training of pilots. 
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ACTIVISATION OF THE CREATIVE POTENTIAL IN 7/8-YEAR OLD CHILDREN BY 
IMPLEMENTATION OF MIXED PAINTING TECHNIQUES IN FINE ART EDUCATION 

Petar Petrov1 

 
Abstract: 

Introduction: The article explores some processes that activate the creative potential of 7/8- year old children after mixed 

painting techniques introduction and application. Problems on a theoretical and empirical level are discussed, based primarily 

on the children's creative activity results and determined by the degrees of free experimental application of painting and non-

painting materials.                                                                                                                                                                   

Study Objective: The usage of some mixed techniques in the fine arts is considered and how they reflect on the dynamics of 

the children's education creative process. 

Methods: During the experimental work, the following methods are applied: monitoring and analysing the processes of working 

with different materials, experimenting with mixed painting techniques, composition analysis, image and richness of the 

expression means.                                                                                                                                                                                      

Results: In the course of the study, it is established that the usage of more than one material for the pictorial activity significantly 

increases child creativity and better image in graphic and artistic terms are acquired, composition and richness of expression 

means are attained.                                                                                                                                                     

Conclusions: The application of mixed painting techniques in fine art education of 7/8-year olds increases the creative activity, 

builds a lasting interest in the fine art, and enhances the emotional and aesthetic impact.   

UDC Classification: 7.02, DOI: 10.12955/cbup.v7.1420 

Keywords: mixed painting techniques, creative activity, aesthetic impact 

 
Introduction 

One of the main tasks of modern education is to develop creative thinking in students. Modern life 

development requires the education of creative-thinking people with nonstandard ideas. The formation 

of creative thinking is impossible without creating problem situations in the learning process. Fine art 

classes provide many opportunities for this. Changing the stereotype of teaching, using non-traditional 

painting ways, encourages children towards creative thinking and the development of imagination. 

Study objective 

The study aims to track one of the ways to increase the creativity of 7/8-year olds. The learning process 

in primary school is characterized by a lot of dynamics and the accumulation of large amounts of 

information. This largely shifts the attention from the fine arts. At this age, children are familiar with 

the fine art materials and their capabilities but conducting lessons in the same model with standard 

materials usage leads to a lack of motivation and creativity. By painting at this age, according to 

Vygotsky, the problem is that the creative imagination activity is no longer enough. It is necessary that 

the child acquires special artistic habits and skills related to the possibilities of the materials (Vigotski, 

1982). These skills are acquired through experimentation, material properties and various techniques. 

Increasing the number of materials used in one painting, as well as a combination of pictorial with non-

pictorial materials makes the art process more interesting, develops fantasy and the imagination. The 

variety of possible mixed painting techniques contributes to self-expression creativity. The 

implementation of various solutions Zlateva (2005) defines as a provocation for the child’s thought, 

his/her fantasy and imagination. While applying only one option leads to mechanical copying (Zlateva, 

2005) 

The usage of non-standard materials and mixed painting techniques in fine art began with the modern 

art advent in the late 19th century. The used materials are no longer of artistic value, but they are 

subordinate to the artistic idea. According to Marinov (2002), it is assumed that the art not only reflects 

the objective reality, but in the social aspect it reflects the artist's attitude towards reality, his/her 

understanding of phenomena, objects and events. A visible, concrete form of experience is transmitted. 

The means of expression and ways of treatment pictorial materials combined with non-pictorial, merging 

art and reality are changed (Marinov, 2002). The involvement of modern and contemporary art 

expression means that creative activity in fine art education of 7/8-year-olds significantly increases. 

                                                           
1 Trakia University, Faculty of Education, Stara Zagora, Bulgaria, art.petrof@abv.bg 
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Moinova takes contemporary art as an incentive for creativity. The creative process is individual but it 

must be stimulated so everyone can feel their vocation (Moinova, 2016) 

The study was conducted with 7/8-year-old children, during regular fine art classes in primary school. 

Two classes with one topic were conducted. Through a lecture, children were introduced into the subject 

and the main moments of imagery were characterized. In the first lesson, they chose the fine art materials 

they would work with. It was found that the paintings were executed in a linear manner, mainly with 

traditional pencils and penmasters. Most of them lacked coloring and completeness. In the second 

lesson, they were given the opportunity to include other materials in their paintings. The application of 

the techniques, over-painting, combining pictorial and non-pictorial materials were demonstrated. The 

creation of a problematic situation with the provision of mixed painting techniques provoked the creative 

imagination of the children. This affected the quality of the images, their coloring and completeness. 

The results indicators were as follows: 

Composition. 

There are several composing constructions in the paintings of 7/8-year-old children. Although only few, 

but in some children the composition is unorganized, the elements are chaotic and unrelated. As a 

stereotype of pre-school age, the frieze composition is most widely used. The frieze construction of the 

elements is an easy way to accomplish the task without using fantasy and imagination. The more 

advanced children group the elements on a spatial principle. Also, the planar construction appears as a 

way of composing construction. 

Image quality. 

Image quality criteria are to achieve detail, construction, number of images, and non-standard images. 

The search for detail in the objects is typical at this age. 7/8 year-olds have visual experience and more 

accurately depict individual elements. Their knowledge of the surrounding reality helps them construct 

and saturate the painting with many images properly. Non-standard constructive solutions are an 

expression of creativity.  

The richness of expression means 

During this period of the children's development, there is a pictorial activity stagnation as a result of the 

dynamics of the learning process and the writing mastery. Most of the children proceed standardly 

performing the tasks and use only one pictorial material. Typically, these are similar to the writing tools: 

pencils or penmasters. More than one material is used when the teacher requires it. The 7/8-year-olds 

aim for more complete paintings and fill with colours the entire image space; thus they achieve a stronger 

emotional impact. Table 1 presents the indicators and the different grades of evaluation. 

Table 1: Indicators and the different grades of evaluation 
 

Indicators  Low level  Average level  Good level  High level  

Composition 
Unorganized 

composition 

Frieze 

composition 

Spatial 

construction 

Planar 

construction 

Image quality Intricacy Construction 
Number of  

images 

Non-

standardness 

Richness of 

expression 

means 

Using one 

material 

Using more than 

one material 

Completion 

level(filling the 

pictorial space) 

Emotional 

impact 

Source: Author 
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Results 

The results of the paintings appraisal from the first occupation - Figure 1, show that in standard fine art 

classes where students are using traditional materials and techniques, they work mechanically. The 

composite construction is at an average level and  the frizz composition is used at a basic level. Children 

are used to this model of grouping the elements in the pictorial field and using it as an easy way to 

accomplish the assigned tasks. The paintings with spatial and planar construction are very few. The 

image quality is also average. Slightly higher construction indicators and the number of the images are 

observed. In the first occupation all children used only the known pencils and penmasters. Most 

paintings were executed linearly without filling of the pictorial space.  

Figure 1: Level of development of pictorial components in the first stage 

 

Source: Autor 

The second lesson results - Figure 2, established that with the usage of mixed painting techniques, 

evaluation levels increase. More children show greater results during the composition construction. The 

painting quality, the number of images increases and the non-standard solutions are improved. All 

children use more than one material, mixing pictorial and non-pictorial materials. The painting have a 

larger completion level and a greater emotional impact. 

Figure 2: Level of development of pictorial components in the second stage 

 

Source:Autor 

Both lessons presented illustrations with children's paintings that show the results achieved. The 

differences between the drawings from the first and the second lessons are clearly visible. By using 
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mixed painting techniques, combining pictorial and non-pictorial materials, children work creatively 

with fantasy and imagination. 

Figure 3: Children’s drawings from the first stage  

                    

Source: Author 

Figure 4: Children’s drawings from the second stage 

                     

Source: Author 

Conclusion 

The study results show categorically that the usage of mixed painting techniques in the art education of 

7/8 year-olds significantly increase their creative activity. The inclusion of more pictorial and non-

pictorial materials in the painting process improves image quality and compositional construction, 

enhancing the expression means. The usage of mixed painting techniques develops the imagination and 

fantasy of children and gives them the freedom for emotional expression. It helps to overcome their fear 

of the specificity of the image and allows for more free reality interpretation. 

In conclusion we can say that the application of mixed painting techniques in the art education of 7/8-

year-old children stimulates their creative potential, forms a lasting interest in fine art and increases the 

aesthetic values of the children's paintings. 
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WHY DO PUPILS FROM SOCIALLY DISADVANTAGED BACKGROUNDS FAIL 
IN TECHNICAL SUBJECTS? 

Jakub Pikna1, Zuzana Frajštaková2 

 

Abstract: 

Goal: The main objective of this research is to identify the causes of difficulity that pupils from socially disadvantaged 

backgrounds face in technical subjects at primary school. 

Methods: The research group consisted of 65 respondents, of whom 59 were women teachers and 6 were man teachers. The 

research method was a questionnaire of our own production. 

Results: The biggest barrier that pupils from socially disadvantaged backgrounds face is the insufficient conditions for 

education (97%). From our research results we also perceive the parents' lack of cooperation with teachers (68%). As many 

as 63% of respondents do not use any form of intervention for disadvantaged pupils. 37% of respondents use methods such 

as: experiential methods, motivational methods, reward and punishment methods, demonstration and observation methods, 

brainstorming, repetition methods, practical demonstrations, competitions and games, individual approaches, information - 

communication technologies and teaching aids. 

Conclusions: The biggest problem is the lack of cooperation between the socially disadvantaged pupil's family and the 

school. In the future, it would be appropriate to measure the issue with a higher number of respondents as well as focus on 

the teaching process with the intent to determine the different methods which are used to prevent the difficulty that pupils 

from socially disadvantaged backgrounds face. 

UDC classification number: 376, DOI: 10.12955/cbup.v7.1421 

Keywords: Socially disadvantaged environment, Pupils, Technical articles, Slovakia. 

 

Introduction 
The research deals with the issue of the pupils from socially disadvantaged backgrounds face in 

technical subjects. The uniqueness in our study lies in the fact that so far similar research in Slovakia 

has not focused on technical subjects. 

The term socially disadvantaged environment means an environment which, on the basis of the current 

existing one or more inadequate factors, can to varying degrees, disadvantage the child in its optimal 

development (Lechata, 2016). Rosinský and Klein (2013) refer to the concept of a socially 

disadvantaged environment as: “an environment that, due to social and linguistic conditions, 

insufficiently stimulates the development of the mental, willful and emotional qualities of an 

individual, does not support their effective socialization and does not provide sufficient adequate 

personal development.” The environment causes socio-cultural deprivation, distorts the intellectual, 

moral, and emotional development of the individual, and for the reasons of education the individual is 

considered to be a person with special educational needs in order to match the peculiarities of a pupil 

whose physical, psychological or social development differs significantly from the standard 

development (Štátny pedagogický ústav, 2017). 

Pupils from socially disadvantaged environments 

Braun et al. (2014) define a pupil from a socially weak environment as a pupil who becomes the most 

common victim of social class differentiation. Lechta (2016) points out the most common 

characteristics of a pupil from a socially disadvantaged background: lack of interest in school, lack of 

commitment to school duties, frequent use of vulgarisms, poor vocabulary, poorly developed intellect, 

very weak knowledge, experience, poor attention, quick to abandon a goal, hygiene at a very poor 

level, and/or wearing dirty clothes. Such a pupil does not have enough incentives to place significant 

importance towards their education and upbringing. At school, he may often have problems by lagging 

behind other peers. We also see problems with socialization and with respect for social norms of 

behavior. According to the State Pedagogical Institute (Štátny pedagogický ústav, 2017), socially 

disadvantaged environment for pupils means the family as: 

 who is provided with material need assistance and the family income is at a minimum 

subsistence level (€ 205.07) (Ministerstvo práce, sociálnych vecí a rodiny, 2019). 
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 where at least one of the parents or the person to whom the child is entrusted with personal 

care belongs to a group of disadvantaged job seekers; 

 which has non-standard housing and hygiene conditions (e.g. the pupil does not have a 

reserved place for learning, does not have his own bed, no electrical connection, etc.). 

The difficulty that pupils from socially disadvantaged backgrounds face 

Kolář and Šikulová (2009) consider school success as a process by which one satisfies mainly the need 

to be successful, the need to belong somewhere and the need for socialization. On the contrary, school 

failure of a pupil is a pedagogical and social problem. Socially disadvantaged pupils do not meet the 

school's requirements for managing a school education program. The pupils do not manage the basic 

required standards of the school. They are pupils who repeat a year or do not even finish primary 

school by completing the ninth grade (Kolář et al., 2012). Tišťanová (2016) defines asocially 

disadvantaged as a pupil who does not benefit as a student, who has not mastered the knowledge 

required by the curriculum, has serious gaps and therefore cannot use them to solve both theoretical 

and practical tasks. They are indifferent, unable to apply their knowledge even on the initiative of the 

teacher, and their oral or written expression is incorrect. They need constant help in using knowledge. 

The quality of the results of their activities is low. Rosinsky et al. (2009) classify the most common 

problems when entering a school system from a socially disadvantaged environment: 

 low level of education of Roma children, late entry into school, 

 socially disadvantaged, non-motivating or degrading environments of Roma children 

 lack of positive resources to support their participation in the educational process, 

 the maturation process is not supported by environmental stimuli, is not sufficient to 

adequately develop the child's psyche and motor skills, 

 inadequate hygiene and work habits, getting to know ethnic systems, creating a ranking of 

values, appropriate forms of social behavior 

 the Romani children do not speak the Slovak language, nor do they speak their mother tongue 

to the necessary extent. Their vocabulary is also insufficient in Romani, the language code is 

limited 

 insufficient preparedness of the school system for the specificities of Roma education, 

 they do not develop individual responsibility for their actions, behavior and for themselves 

 the work of the school is opposed to the family, 

 the low level of relations between Roma families and their schools are formal and often leads 

to negative attitudes. Perception of the school is as a repressive institution. 

 prejudices among children - rejection of contact with children, 

 a Roma children are very lively, and require a lot of attention from adults, which can cause 

negative feelings and metering in the teacher. Roma children are unpopular. 

One of the ways how to help a disadvantaged pupil is to offer a pupil from a socially disadvantaged 

environment with learning difficulties the possibility of creating an individual educational plan from 

subjects in which they fail (Šilonová and Klein, 2018). 

Technical articles 

According to Kožuchová et al. (1997) the main goal of technical education to help everyone live in a 

society that is increasingly dependent on technology. The survival strategy comes from two basic 

requirements: :  the technique must be known and marched. Rapidly changing technical conditions 

require pupils to be prepared for these new conditions. Practical activities should continue to occupy 

an important place in school education, but not in the form of the motor, but on the basis of the pupil's 

own observation, on his initiative and knowledge. Technical education contributes to the 

comprehensive development of the pupil's personality, interests, abilities and talents and contributes to 

their better preparation for life. It teaches them to respond to the daily demands of a scientifically and 

technically advanced world. These principles are important in educating a young person (Vargová, 

2014). For the effective work of pupils during working hours, it is necessary to follow the established 

principles of working culture. These principles are: to prepare a job before work, to develop a creative 

initiative for pupils to work, to introduce pupils to the goal, to prepare the necessary tools, to perform 

tasks and then to verify them, directly and indirectly influencing pupils to work effectively. 

Throughout the activity, pupils need to comply with safety and hygiene rules (Vargová, 2007). These 
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attributes are closely related to the already mentioned qualification of the most common problems 

when entering into the school system a pupil from a socially disadvantaged environment (Rosinský et 

al., 2009). 

Methods 
Research sample 

For the purposes of our research, we considered it to be right to select the subjects deliberately. The 

primary participants of the research sample were teachers. The research sample consisted of 65 

respondents, including 59 women and 6 men. 

Data collection 

Based on the main goal of our research, which was to identify the causes of the difficulty that pupils 

from socially disadvantaged backgrounds face in technical subjects at primary school, we chose a 

quantitative method of data collection. We selected a questionnaire from the survey options. Gavora 

(2001) characterizes it as an exploratory, evaluation, development and diagnostic tool for mass and 

fast detection of information. Through the questionnaire, you can get information about what people 

think, what they do and how they do it, what they experience, what they feel, and what their opinion 

are, etc. 

Data analysis 

In August 2018, we began to study the literature needed to orient ourselves in our research and draw 

theoretical knowledge. Based on the studied literary sources, we set the main goal of research and 

research questions. From October to December 2018, based on bibliographic resources, we 

summarized the theoretical basis. In December 2018 we compiled a questionnaire that was a data 

collection tool. In January, we started addressing heads of school asking for the possibility to carrying 

out our research. In January, the research was conducted. We set a time span for the processing of the 

research results and their interpretation in early March 2019. 

Results 

The research was conducted on the basis of realized questionnaires with teachers. We have identified 

the greatest causes for the disadvantage of pupils from socially disadvantaged backgrounds. The 

results show that most of our respondents see the necessity to address the inappropriate, socially 

disadvantaged environment of the pupils themselves to increase the cooperation between the teacher, 

the pupil and their family. In addition, this is needed increase the level of pupils' motivation in 

learning and at the same time benefit them in technical subjects. 

Figure 1:  Cooperation with pupils' parents 

 
Source: Frajštaková, Pikna (2019) 

 

Figure 2:  School attendance of pupils from socially disadvantaged backgrounds 

 
Source: Frajštaková, Pikna (2019) 
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No respondents reported that the parents of pupils from socially disadvantaged backgrounds cooperate 

very well, only 21 respondents (32%) said that the parents cooperate within their capabilities and up to 

44 respondents (68%) replied that the parents of these children are not interested (Figure 1). 

Only 4 respondents (6%) said that the attendance of pupils from socially disadvantaged backgrounds 

was good, 36 respondents (55%) said that the attendance of these pupils was average. 25 respondents 

(39%) said that the attendance of these pupils was weak (Figure 2). This means that attendance is 

reflected in their benefits. Teachers said they often did not come to school because they did not have 

slippers, they fell asleep, did not have requisites, etc. 

The results show that the majority of pupils (42 respondents, or 65%) from disadvantaged 

backgrounds are interested in education in technical subjects, 17 respondents (26%) answered that 

their interest was weak and only 6 respondents (9%) responded that pupils from socially 

disadvantaged backgrounds are not interested in education in technical subjects (Figure 3). 

These answers were surprising. Up to 41 respondents (63%) do not use pupil prevention. 24 

respondents (37%) use the prevention of pupil detriment (Figure 4). At the same time, they had the 

opportunity to state what particular methods they use. Most often they said they used experiential 

methods, motivational methods, reward and punishment methods, demonstration and observation 

methods, brainstorming, repetition methods, practical demonstrations, competitions and games, 

individual approaches, information and communication technologies, and teaching requisites. 

Figure 3: Interest in education in technical subjects 

 
Source: Frajštaková, Pikna (2019) 

 

Figure 4: Use of prevention at pupil detriment 

 
Source: Frajštaková, Pikna (2019)  

 

Table 5: Education conditions 

 
Source: Frajštaková, Pikna (2019)  
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education as confirmed by 36 respondents (55%), 27 respondents (42%) said that the conditions they 

have created are not sufficient and only 2 respondents (3%) have responded that their conditions are at 

a sufficient level. This implies that as many as 97% of pupils do not have sufficient learning 

conditions. 

Discussion 
The aim of the research was to identify the causes of disadvantages of pupils from socially 

disadvantaged environments. School disadvantage is influenced by many factors relating to the 

personality and health of the children, family and extracurricular environment. The main factors are 

the motivation, needs and interests of the pupil, the relationship with the school, and support from the 

parents. The school success of the pupil is influenced mainly by the school climate, the teacher's 

approach, the family environment of the pupil and the parents. These pupils live in a socially 

disadvantaged environment, which is the main cause of their difficulty at school. Because they do not 

have room to prepare for school in such an environment, they do not have their own space to learn and 

prepare for school the next day. Many of these pupils participate in a common room with several 

family members. Many families live in a common household where the pupil does not find a way to 

prepare for school. Oftentimes they are disturbed by crying little children. 

Based on our research, we have set individual recommendations for practice: 

 try to establish and improve communication with pupils' parents, 

 obligatory placement in school clubs, where pupils will have more room to prepare for school, 

 mandatory inclusion of pre-school children in kindergarten, 

 improve teacher education to work with pupils from socially disadvantaged backgrounds, 

 use new methods in the educational process, 

 employ more teaching assistants, 

 helping pupils and their parents to overcome socio-cultural barriers, 

 to clarify the need for education, 

 use methods such as prevention (activating, productive and experiential methods). 

Conclusion 
The success and failure of a pupil is assessed by the grades that his performance is evaluated. The 

performance of a pupil at school, that is, the inclusion of a successful, less successful, average or 

unsuccessful pupil also influences how the teacher and their classmates behave, how the pupil fits into 

the school team and what is most important to him / her. These relationships with teachers and 

classmates are also influenced by their overall interest in school and whether they will feel 

comfortable there, or will have years of unpleasant experience in school. Of course, other personality 

traits that affect pupils' interpersonal relationships also play a role. The difficulty that pupils from 

socially disadvantaged backgrounds face at the first level of primary schools is currently a very 

discussed topic. Many authors deal with why these pupils, but often not at school. Kozubík et al., 

(2018) conducted a study on the social and educational levels of children. They investigated whether 

Feuerstein's instrumental enrichment (FIE) was a good method for social inclusion of poor Slovak 

children in school. The classification of the most common problems when entering school is very 

lengthy. In most cases, the difficulty that a pupil from a socially disadvantaged environment faces is 

the low level of education of their parents, anon-motivating and degrading environment, the low 

attendance of the pupil, alack of interest in education, late arrival at school, and insufficient 

vocabulary. During the time, when the children are in school, the school is responsible for the 

education and upbringing of the child. After school, that responsibility goes to the family. However, in 

many cases those conditions are often neglected and the children don’t have the proper environment 

for their upbringing.  
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THE COMPARISON OF PISA EDUCATIONAL RESULTS WITH GROSS 
DOMESTIC PRODUCT IN MEMBER STATES OF EUROPEAN UNION 

Peter Plavčan1 
 

Abstract: The Programme for International Student Assessment (PISA) – an OECD international survey project, has become 

the base for an international comparison of students’ results. This publication is oriented on the wide evaluation of basic 

statistical data in scientific, mathematical and reading literacy of students. We compare the main results of students in 

scientific, mathematical and reading literacy and the tendencies of GDP and expenditure to education from the GDP of the 

Member states of the European Union. PISA helps identify key problems and create effective school policy for all 

stakeholders.  

It seems evident that the above-average education expenditure percentage of the gross domestic product affects also the 

above-average values of the index of the sum of the scores obtained in the pupils´ scientific, mathematical as well as reading 

literacy for the sum of the years 2006, 2009, 2012 and 2015 in the period under review. It seems Member States which spend 

a higher above-average education expenditure percentage of their gross domestic product have, on a long-term basis, above-

average and relatively stable results in the summary index but also individually – in the pupils´ scientific, mathematical and 

reading literacy.  

Political and professional decisions to increase education expenditure evidently positively affect the quality of education at 

schools in general, regardless of how the “economy is doing”. Our results of the analysis support the assumption that even in 

the case of a state´s restrictive budget, expenditure on education and creative activity in general should not be restricted. 

UDC Classification: 338.2, DOI: 10.12955/cbup.v7.1422 

Keywords: PISA, scientific literacy, mathematical literacy, reading literacy, education, gross domestic product, students

 

Introduction 

The Programme for International Student Assessment (PISA) is an OECD international survey project 

aimed at finding out how 15-year-old pupils can creatively combine their knowledge from various 

subjects and areas to solve problems. Statistical indices have shown the scores obtained in the areas of 

scientific, mathematical and reading literacy by pupils of the EU Member States in international 

surveys during the entire period of the PISA project since 2000, but mainly during the reference 

period, i.e. from 2006 to 2015, allow for the performance of several analyses.  

Within the analysis, we will use a cumulative total of the pupils´ results in regard to their scientific, 

mathematical and reading literacy for the years 2006, 2009, 2012 and 2015. The cumulative total made 

in such way (summary index) provides for one figure for particular Member States including results of 

four surveys which to into regard three literacy types. It can be assumed that this statistical index 

allows for a comparison of the long-term development tendency in the pupils´ results as an aggregate 

in the scientific, mathematical and reading literacy among the Member States of the European Union. 
It seems, there are some connotations between education and economic parameters (Hanushek, 2016). 

Summary Index of the Scientific, Mathematical and Reading Literacy 

When assessing the summary index of the pupils´ scientific, mathematical and reading literacy for the 

reference period 2006 to 2015, we have come to the following conclusions:  

1. Exactly half of the EU Member States, i.e. 14 Member States, are above the average (the 

average score: 5859) in the overview of the EU Member States – sum of the scores obtained in 

the pupils´ scientific, mathematical and reading literacy summed together for the years 2006, 

2009, 2012 and 2015. The Member State with the highest score in the ranking is Finland 

(score: 6445), followed by Estonia (6239), the Netherlands (6199), Germany (6115), Belgium 

(6096), Ireland (6091), Poland (6077), Slovenia (6037), the United Kingdom (6011), Denmark 

(6007), Austria (5990), France (5956), the Czech Republic (5949) and Sweden (5931). This 

group of Member States includes states with a significant growth of their scores in particular 

surveys by the literacy types, with a balanced tendency of the scores obtained, but also 

Member States with a significant decrease in the scores obtained by the pupils in the literacy 

types, however, with their results still being above-average in general. Finland has one of the 

biggest decreases in the scores in all literacy types in the reference period 2006 to 2015 from 

among all Member States, but has for a stable position at the absolute forefront of the Member 

States ranking in the PISA international surveys.  

                                                           
1 Vysoká škola Danubius, Sládkovičovo, Slovakia, peter.plavcan@vsdanubius.sk 
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In some of the Member States in this group of the overview with an above-average value of 

the summary index, it is worthy of consideration to look for reasons for the decreased scores 

in particular in the surveys of the scientific, mathematical and reading literacy and search for a 

way of stopping such decrease, whether by changing the curriculum and teaching methods, by 

changing the school climate, changing the management at all levels, or looking for other 

reasons for the deteriorating, yet still above-average results of the pupils in those Member 

States. However, the EU Member States in this group with above-average results of the 

summary index have challenges for the entire period in question in the area of school policy 

different from the Member States that are below the average value of the summary index. 

2. The following Member States are below the average of the summary index (score: 5859) – 

sum of the scores achieved by the pupils in the scientific, mathematical and reading literacy 

for the summed together with for the years 2006, 2009, 2012 and 2015 in the reference period: 

Latvia (score: 5857), Hungary (5847), Portugal (5836), Spain (5824), Luxemburg (5819), Italy 

(5789), Lithuania (5757), Croatia (5732), Slovakia (5715), Greece (5584), Malta (5564), 

Cyprus (5276), Bulgaria (5185) and Romania (5143). This group of the Member States with 

the below-average value of the summary index includes the Member States with a favourable 

growing tendency of scores obtained. The Member States with the most significant growth 

from among all Member States of the European Union include Romania and Bulgaria, which 

are at the same time in the last two places in the ranking from among all Member States of the 

European Union.  

Summary Index and Gross Domestic Product 

We have selected the macroeconomic index - GDP, often used for the benchmarking or formulation of 

development tendencies in the state´s economy, for the purposes of finding potential relations between 

this macroeconomic index and the results of the pupils of the Member States of the European Union in 

the summary index. The gross domestic product increment percentage index integrates various 

tendencies of development in economic sectors and industries and its expression in a single value has 

informative value and high demonstrativeness. The information stated with respect to the gross 

domestic product increment is for 2017, Romania, Bulgaria, Cyprus, Hungary and Croatia – for 2016: 

Finland 2.63, Estonia 2.24, the Netherlands 4.65, Germany 3.05, Belgium 5.0, Ireland 2.67, Poland 

2.32, Slovenia 2.66, the United Kingdom 1.79, Denmark 4.76, Austria 1.73, France 7.81, the Czech 

Republic 3.99, Sweden 3.3, Latvia 3.1, Hungary 2.0, Portugal 2.51, Spain 2.32, Luxembourg 1.57, 

Italy 4.55, Lithuania 4.6, Croatia 2.9, Slovakia 3.83, Greece 1.3, Malta 3.4, Cyprus 2.8, Bulgaria 3.4, 

Romania 4.8 (OECD Data, 2017). 

The following graphical presentation shows the relations of two statistical indices, i.e. of the 

“summary index” and the “gross domestic product increment percentage” index in the EU states. A 

Member State´s position in the graphical presentation (it is designated by an international abbreviation 

of the Member State) is shown by an intersection point of the scores obtained in the summary index of 

the Member State and gross domestic product increment percentage of the Member State expressed as 

a percentage.  

The horizontal line in the graphical presentation shows an approximate average value of the summary 

index. The Member States below that line are below the average value of the summary index and the 

Member States above that horizontal line are above the average value of the index. 

The vertical line in the graphical presentation shows an approximate average value of the gross 

domestic product increment percentage for all Member States as an average for all Member States of 

the European Union. The gross domestic product increment percentage of the Member States that are 

to the left of that vertical line are below the average value of the gross domestic product increment 

percentage for all Member States and the Member States to the right of that vertical line are above the 

average of this index. 

Several findings result from the displayed positions of particular Member States. Member States with 

the gross domestic product increment above the average as well as below the average for all Member 

States shown by the vertical line are above the average of the summary index. It is interesting that the 

states with a value of the index of the score achieved by the pupils in the summary index high in the 

long term are in the left upper quadrant ; specifically, Finland and Estonia. 
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Figure 1: PISA educational results in relation to Gross Domestic Product -annual change for 2017 
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It means that it can be stated particularly when assessing those states that the level of the of the gross 

domestic product increment does not affect the pupils´ educational results at those schools on a year-

over-year basis in regard to the subjects and selected contents of the subjects (curriculum) within the 

framework of the PISA international survey. This fact is particularly interesting in the case of Estonia, 

which has a leading position in statistical surveys, but its results between particular international 

surveys are continuously improved despite the below-average value of the gross domestic product 

increment index. This indicates that the level of the gross domestic product increment in individual 

Member States (the “economy growth”) does not have to be decisive in affecting the quality of 

education in our analysis of the PISA.  
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An interesting group in this graphical presentation is in the lower part of the right lower quadrant, i.e. 

Bulgaria and Romania. These two Member States are below the average of the summary index value 

(the horizontal line in the graph) and are above the average value of the gross domestic product 

increment shown by the vertical line. Despite the above-average value of the gross domestic product 

increment, those Member States are below the average value of the summary index, but belong among 

the Member States with the highest increments of scores in international surveys also individually, in 

scientific, mathematical and reading literacy. Italy, Lithuania, Slovakia and Malta are also in this right 

lower quadrant. From among those Member States, only Slovakia records an absolute as well as 

relative decrease in the scores individually in scientific (-3.5%), mathematical (-3.5%) and reading 

literacy (-2.8%); this decrease belongs among the highest ones in particular literacy types for all 

Member States of the European Union. Malta has started conducting the international survey later than 

other states; this is why it is impossible to assess it due to the lack of statistical indices. 

Summary Index and Expenditure on Education from Gross Domestic Product 

The graph stated below presents relations of two statistical indices, specifically, of the “summary 

index” and “percentage of expenditures on education of gross domestic product” index of the EU 

states. The statistical data on the gross domestic product increment percentage are stated from the 

OECD statics from 2017. Taking into regard the availability and, above all, completeness of the 

statistical data, it concerns the public expenditure for three educational degrees for 2014: Denmark 

6.3, Finland 5.6? Belgium 5.6, Sweden 5,2, Portugal 4.9, the United Kingdom 4.8, France 4.8, Estonia 

4.7, Austria 4.7, the Netherlands 4.5, Ireland 4.4, Latvia 4.4, Poland 4.3, Slovenia 4.1, Lithuania 3.8, 

Germany 3.7, Italy 3.6, Spain 3.5, Luxembourg 3.5, the Czech Republic 3.4, Hungary 3.4, Slovakia 

3.4, Croatia 3.4 (qualified estimate), Malta 3.4 (q. e.), Greece 3.4 (q. e.), Bulgaria 3.4 (q. e.), Romania 

3.4 (q. e.), Cyprus 3.4 (q. e.) (Education at a Glance, 2017). 

The position of the EU Member State is shown in the graph by a state´s abbreviation and expresses an 

intersection point of the obtained sum of the scores obtained in the summary index of the EU Member 

State and the index of the education expenditure percentage of the gross domestic product of the 

Member State.  

The horizontal line in the graph indicates an approximate mean value of the summary index. Member 

States below this line are below the average value in the summary index and Member States above the 

horizontal line are above the average value in the index.  

The vertical line the graph indicates an approximate average value of the education expenditure 

percentage of the gross domestic product for all Member States as an average for all EU Member 

States. Member States to the left of that vertical line have the value of the index of the expenditure 

percentage of the gross domestic product below the average value for all Member States and Member 

States to the right of that vertical line are above the average value in this index.  

In the overview of the EU Member States, exactly half of the Member States, i.e. 14 Member States, 

are above the average (average score: 5859) of the summary index expressed by the horizontal line. 

The first place in the ranking with the highest score belongs to Finland (score: 6445), followed by 

Estonia (6239), the Netherlands (6199), Germany (6115), Belgium (6096), Ireland (6091), Poland 

(6077), Slovenia (6037), the United Kingdom (6011), Denmark (6007), Austria (5990), France (5956), 

the Czech Republic (5949) and Sweden (5931). Most of the Member States have a position shown in 

the graph in the right upper quadrant, which means, that in addition to the above-average value of the 

summary index, we also register an above-average value of the index of the education expenditure 

percentage of the gross domestic product in the case of those Member States. From this group of the 

EU Member States, only Germany and the Czech Republic have a below-average value in the index of 

the education expenditure percentage of the gross domestic product. 

From among the EU Member States, the following Member States are below the average (average 

score: 5859) of the summary index expressed by the horizontal line: Latvia (score: 5857), Hungary 

(5847), Portugal (5836), Spain (5824), Luxembourg (5819), Italy (5789), Lithuania (5757), Croatia 

(5732) , Slovakia (5715), Greece (5584), Malta (5564), Cyprus (5276), Bulgaria (5185) and Romania 

(5143). This group of the Member States with a below-average value of the summary index includes 

the Member States in the case of which a favourable growing tendency of the score obtained is 

registered. The Member States with the most significant growth from among all Member States 
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include Romania and Bulgaria, which are at the same time in last places in the ranking from among all 

Member States of the European Union.  

Figure 2: PISA educational results in relation with educational expenditure from Gross Domestic 

Product (percent of increase) 
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It can at the same time be stated that all of these Member States below the average value of the 

summary index, and which are also below the average value of the index of the education expenditure 

percentage of the gross domestic product, save for Latvia and Portugal, are in the left lower quadrant 
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of the graph. In regard to the Member States such as Cyprus, Bulgaria and Romania, a below-average 

value of the summary index and a below-average value of the index of the education expenditure 

percentage of the gross domestic product are registered. 

This graph shows an interesting oblique line inserted in the ranking of the Member States. From this 

display of the inserted oblique line, it is possible to infer a very significant relation between the 

summary index and index of the education expenditure percentage of the gross domestic product. 

Based on the graphical presentation, we deduce the assumption that with a growing education 

expenditure percentage of the gross domestic product (growing education expenditure), the summary 

index value increases. The increase in the value of the presumption of the positive impact of higher 

education expenditure is also indicated by the almost empty right lower quadrant in the graph, where 

only two Member States appear, however, on the average of the summary index value only. Similar 

results exist in the case of the analysis relating to particular surveys of the pupils´ scientific, 

mathematical as well as reading literacy. 

The results of the graphical presentation show that  the above-average education expenditure 

percentage of the gross domestic product also affects, the above-average values of the index of the 

sum of the scores obtained in the pupils´ scientific, mathematical and reading literacy for the sum of 

the years of 2006, 2009, 2012 and 2015 in the period under review. The right upper quadrant of the 

graph shows mostly states having, on a long-term basis, above-average and relatively stable results in 

the pupils´ scientific, mathematical and reading literacy. 

Conclusions for the Most Important Findings 

The results indicate that the amount of the gross domestic product increment in particular Member 

States (the “economy growth”) does not have to be decisive in affecting the quality of education. but 

these are other measures, probably mainly state priorities in the area of school policy of particular EU 

Member States. 

It becomes evident that the above-average education expenditure percentage of the gross domestic 

product also affects the above-average values of the index of the sum of the scores obtained in the 

pupils´ scientific, mathematical and reading literacy for the sum of the years 2006, 2009, 2012 

and 2015 in the period under review. Member States which spend a higher above-average education 

expenditure percentage of their gross domestic product have, on a long-term basis, above-average and 

relatively stable results in the summary index but also individually – in the pupils´ scientific, 

mathematical and reading literacy.  

Decisions to increase education expenditure evidently positively affect the quality of education at 

schools, regardless of how the “economy is doing”. Results of the analysis support the assumption that 

even in the case of a state´s restrictive budget, expenditure on education and creative activity in 

general should not be restricted (Plavčan, 2018). 

Deliberate creation, development, use and exploitation of knowledge the intellectual capital of 

employees is crucial for all organizations, both to ensure their further development and to gain and 

maintain a competitive advantage. In recent years, a significant increase in the importance of 

intellectual capital and its promotion as the most important form of capital has been observed 

(Šebestová, 2010). 
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THE HUMAN RIGHTS RELATIVIZED. PROJECT PREVENTION’S CASES OF 
PAID STERILIZATION 

Bartosz Płotka1, Kamila Rezmer2 

 

Abstract: In 2010 a coordinator of the Kenya Treatment Access Movement, James Kamau, announced that Project 

Prevention – the organization founded by Barbara Harris which pays HIV-positive or drug addicted women for a short- and 

long-term contraception, including irreversible sterilization – violates provisions against discrimination in the Kenyan HIV 

and AIDS Prevention and Control Act of 2006. Commentators add that Harris’ initiative violates also Kenyan women’s 

autonomy, reproductive interests and especially their human rights, and therefore they find it unambiguously wrong, 

unethical and evil. On the other hand, Harris defends her organization against these accusations by claiming that in fact it 

protects human rights and the other enlisted values. In this article we aim to present Project Prevention’s operations in Kenya 

and to demonstrate why answering a seemingly simple question – who was right in the dispute? –  in current circumstances is 

impossible by definition. To illustrate that we show that it is mainly because of the human rights relative interpretations and 

we propose a political-philosophical solution to the discussed and similar problems in the future. 

UDC Classification: 177, 338, DOI: 10.12955/cbup.v7.1423 
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Introduction 

The concept of human rights has been introduced to provide and increase protection of people’s lives 

and basic interests connected with simple survival. The intention behind it was to create a mechanism 

that would be universal, i.e. applicable throughout the world, cultures and societies, and common, i.e. 

possessed by all human beings. As many other concepts, the idea of human rights has been strongly 

criticized as well for its assumptions, nature and meaning as for more accidental properties such as its 

practical consequences and diasporas. In this article we present yet another case in which there is 

clearly observable discrepancy between the human rights idea interpretations. Proposing this particular 

example, we want to achieve one important goal: to demonstrate the failure of the concept on its most 

basic level and to claim its rejection by giving political-philosophical argument supporting our 

standpoint. 

The example that we present in this paper is the case of Project Prevention and its international 

activism. In short, the foundation initially functioning in the United States and offering money for 

short- or long-term sterilization for drug addicted or HIV positive women, broadened its geographical 

scope and moved its members to Kenya to offer the same deal. The organization was accused for 

violating Kenyan law, Kenyan women autonomy, reproductive freedom and, the most importantly, 

their human rights. Interestingly, the members of Project Prevention were defending themselves by 

claiming that actually they were protecting the human rights of Kenyan women and their children. 

Who was right in the dispute? We believe that answering this question by the reference to the concept 

of human rights taken as the universal and common right is impossible because of the contradictory 

interpretations of the concept at its most basic level. That makes us to formulate our research question 

as follows: should the idea of human rights be rejected and why? The corresponding hypothesis 

assumes that: yes, because of varying interpretations of moral values across cultures. The main 

achievement of this paper is proposing a political-philosophical argument supporting the hypothesis. 

To illustrate its validity, we have taken a comparative perspective and have used the method of content 

analysis. The research was based on both primary and secondary sources including the statements of 

people involved in the case and the comments of scientists and journalists, respectively. 

Accidental and Substantive Critique of Human Rights 

One of the most prominent Polish scientists researching political philosophy, Jacek Bartyzel, proposed 

a distinction to substantive and accidental critiques of democracy (Bartyzel, 2014)). The substantive 

critique is a stream that directly touches the assumptions of some concept. In practice it means that one 

tries to prove that some idea is basically mistaken or even evil in its essence, and as such it should be 

completely and with no doubts rejected. The accidental type of critique is more optimistic. Its focus 

are drawbacks of an idea, even serious ones, but perceived as “curable” by the use of right remedies. 
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Although the primary use of the idea was rather specific, the distinction may be applied to other 

concepts as well. 

Following that logic, the substantive vs. accidental approach was applied by Bartosz Płotka to the idea 

of human rights to check which stream of critiques is dominant in this case (Płotka, 2016). In 

numerous references and literature, the author found that although the substantive stream is much 

more developed, the international organizations such as United Nations or European Union put a lot of 

effort to preserve the idea of human rights. This fact may be interesting, especially when we look at 

the content of the critique. In the study the author claimed that the introduction of the term “person” to 

public discourse and reasoning, and to the post-war Declaration of Human Rights has opened a 

window of critique towards the human rights concept. It is because it started a worldwide discussion 

about the meanings of such terms as human, human being, life, personhood, etc. An interesting 

example is a discrepancy between definitions of human and person – one can validly claim that a 

person is only a self-aware and self-conscious being. If so, then a human in a coma is not a person. 

Now if one attaches the status of citizen (i.e. possessing rights, duties, privileges, etc.) only to persons, 

a coma-state human must be marginalised. The declaration of human rights does not precisely indicate 

who or what is a person which opens it for a further critique. Another approach to the same problem 

was taken by Roberto Esposito, Hannah Arendt, Giorgio Agamben and Alasdair. 

For Esposito the biggest problem with the human rights concept is following: “what holds true for the 

individual is not true for humankind, and vice versa. No matter how they are conceptualised, the three 

terms ‘individual’, ‘law’ and ‘humanity’ fail to line up along a single path” (Esposito, 2012). In other 

words, any legal rules which have been settled for individual human beings are not applicable to any 

audience bigger than this individual, because of differences in ethnicity, nationality, religion, morality, 

motives and interests. It creates a situation in which the enforcement of human rights is impossible 

because of a ‘personified unity of the legal norms’ (Esposito, 2012); 2) diminished significance of a 

human being (as a concept); 3) inferiority of the term human being to the term person; 4) the concept 

of person precedes a human being and eventually 5) ‘separates human beings from their rights’ and 

causes ‘that something like ‘human rights’ is impossible’ (Esposito, 2012). 

Agamben, on the other hand, was more practical in his critique and focused on the paradox created by 

the contemporary humanitarian organizations. According to the author they usually perceive people as 

individuals deprived of almost everything except their biology. Therefore, humanitarianism, probably 

not intentionally supports the process of the exclusion of people in difficult situations because it leads 

to their further separation from the political rights and the legal protection (Agamben, 2008). 

The critique closest to this article scope has been presented by Alasdair MacIntyre for whom the 

existence of any rights cannot be proven or at least evidence for their existence has been not yet 

discovered; human rights are a sheer ideological response to the social crisis which emerges when 

natural theology is abandoned; and for whom human rights are not universal. We support the author’s 

last claim which unmasks its biggest substantive weakness. 

The Case of Project Prevention 

Project Prevention is a non-profit organization formerly known as the Children Requiring a Caring 

Community that pays drug addicted or HIV positive women for short- and long-term contraception 

and sterilization. The assumption behind founding the organization was based on medical studies and 

records according to which children of drug addicted mothers inherit tendency to addiction. The most 

illustrative organization’s slogan was “She has her Daddy’s eyes and her Mommy’s heroin addiction”. 

The organization members claimed that for these children it is better never to be born because right 

from the very beginning of their lives they are severely biased and without chances for a good life. To 

realise its mission, the foundation offered drug addicted women even $300 in cash for having short- or 

long-term contraception, including sterilization. 

The Project Prevention’s activity raised many moral concerns in a society. The organization was 

criticized for infringing women autonomy and reproductive interests. The major objection, however, 

was raised by Michael Sandel in his book What Money Can’t Buy – The Moral Limits of Markets. 

The author claimed in it that paying women for using contraceptive methods including sterilization 

causes that people in general stop perceive parenthood itself as a (moral) value and start to quantify it 

and transform into commodity. According to Sandel it causes not only the corruption of parenthood 

but also diminishes the value of life. He wrote about it very strictly: “Harris (the founder and the face 
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of Project Prevention – the authors) treats drug-addicted and HIV-positive women as damaged baby-

making machines that can be switched off for a fee. Those who accept her offer acquiesce in this 

disregarding view of themselves” (Sandel, 2012). The whole discussion about Project Prevention 

could be narrowed down to the problem of autonomous decision of woman whether she wants to 

accept the organization’s offer or not. Within this framework, for instance, Sandel’s objections would 

have no bigger meaning because it would be only the matter between involved people (the members of 

the organization and women) whether they want to have a transaction. The only problems then would 

be the price and the conditions and enforcement of agreements. In other words, the whole enterprise 

would be the concern of free market. The Project Prevention’s issue, however, became the matter of 

law and politics since it have entered the Kenyan territory and have announced its plan to broaden its 

range to countries in South Africa. In these regions “health officials and human rights proponents have 

voiced outrage and opposition” (Sandel, 2012). 

It started in 2010 when a coordinator of the Kenya Treatment Access Movement, James Kamau, 

announced that Project Prevention violates provisions against discrimination in the Kenyan HIV and 

AIDS Prevention and Control Act of 2006. Commentators added that Harris’ initiative violates also 

Kenyan women’s autonomy, reproductive interests and especially their human rights, and therefore 

they find it unambiguously wrong, unethical and evil. On the other hand, Harris defends her 

organization against these accusations by claiming that in fact it protects human rights and the other 

enlisted values of these women. The most interesting event in the whole history of Project Prevention 

was its entrance to Kenya. It was a turning point from which the content of discussion changed 

dramatically. Initially, the debates were focusing on the morality of the offer and exchange, the 

corruption of moral values as we know them, e.g. life, parenthood, etc., and generally on its legal 

aspects. Entering Kenya changed the focus of debates to the protection of human rights. Intriguingly, 

both proponents and opponents of Project Prevention claimed that their aim is the protection of these 

rights. Who was right? Surprisingly, both answers “all of them” and “neither of them” are correct. 

How can that be? 

Human rights vs. human rights in Africa 

Human rights are rights that belong to every individual in a consequence of being human and 

independently of acts of national laws. It is stated that every human being, just because it is a human 

being, is entitled to some basic protections. This fundamental protection covers discerning a unique 

worth of every individual and assuring it right to life. With time it was broadened and now includes 

freedom from torture and slavery, freedom of speech, thought, conscience and religion, right to fair 

trial and freedom of movement. The most important of all enumerated rights is right to life. Today it is 

much broader than at the initial stages of its creation. Especially important here is that in 1994 at the 

Programme of Action of the International Conference on Population and Development there was 

established and internationally affirmed set of reproductive and sexual rights that are part of the 

continuum of human rights. Referring to these rights was exactly what did the opponents of Barbara 

Harris and her Project Prevention. They were convinced that the members of the foundation are 

choosing who should live and who should die in eugenic manner. Another objection was that Project 

Prevention’s offer is coercive – because the addicted women are unable to resist taking the amount of 

money. The human rights defenders then thought that the women are forced to resign from having 

babies in the future hence that they reproductive rights were violated. 

Project Prevention’s line of defense was simple. The organization members claimed that first of all 

they do not force anyone to do anything. There is no obligation to take the money. The decision 

belongs solely to the women. They also defended themselves by the reference to the 1997 Declaration 

on the Responsibilities of the Present Generation Towards the Future Generation. Project Prevention 

claim was that the interest of quenching the addiction cannot be more important than the interest of 

unborn child to have a life free of addiction. Therefore, they are convinced that their activism serves 

defending the human rights and the prosperity of future generations. 

The most intriguing matter showed up when Project Prevention has moved to Kenya. The African 

human rights activists were defending Kenyan women against the European and American human 

rights activists and because of that they indirectly supported the Project Prevention. The question is: 

was the support for Project Prevention the aim of the African activists? The answer is simple no. The 

only thing that they wanted to do was to protect their own people from the Western way of thinking. 
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Africa is a region in which the notion of human depends on the old traditions. One of the most 

important one is that a woman’s purpose is to give birth to children and raise them. If a woman in 

Africa cannot give birth to a child for any reason (even if she is naturally infertile) she is no longer 

perceived as a member of community or even as a human being. This is why defending the addicted 

women autonomy on Kenyan ground could lead directly to their loosing of the human rights according 

to the African comprehension. 

Laura Koba claimed that the kinds of narrations proclaiming the existence of different human values 

dependent on place of origin is a threat because it leads to the intentional violations of human rights 

(Koba, 2018). In this article we propose to restructure her argument. We suggest that the existence of 

different human values is natural and characteristic across cultures. Only through their full 

understanding it is possible to elaborate rights that would appropriately serve a given culture. In our 

view, the concept of human rights is not such a set of rights. The idea was made in the Western 

cultures and this type of thinking deviates from the African reasoning (Tangwa, 2010). Therefore, it is 

simply impossible to apply the “Western” human rights in African countries. The only theoretical 

result is a contradiction, and the practical one is misunderstanding between people and arising conflict. 

This is why we strongly support Alasdair MacIntyre’s claim that human rights are not universal. The 

presented case of Barbara Harris’ Project Prevention activity in Kenya is the best example for this 

statement. 

Conclusions 

In this paper we analysed the example of substantive weakness of the concept of human rights. To 

illustrate that, we have summoned the case of Project Prevention and its international activism. 

Although the organization was accused for violating Kenyan law, Kenyan women autonomy, 

reproductive freedom and, the most importantly, their human rights, the African human rights activists 

defended their country mates from the human rights activists from other continents. They did not 

express support for Project Prevention but they wanted to show that their comprehension of the 

concept of human rights is different from the Western understanding because of culture-dependent 

perception of human. In Africa a woman is a human as long as she can give birth to a child and raise 

it. Based on the comparative approach we have taken in that study we claim to fully reject the concept 

of human rights as substantively mistaken. The set of human rights is still increased which causes that 

they start to resemble the national laws but despite of that there is still claim to enforce them globally. 

It is not possible even in the simplest cases as we presented in this study of Project Prevention’s 

activism. First of all the organization tried to transfer their understanding of the concept to Africa, then 

the same thing was tried by their opponents and all failed, simply because of cultural differences in 

understanding basic moral values. 

Our research question – should the idea of human rights be rejected and why? – then, is answered 

positively. Yes, it should be rejected because of varying interpretations of moral values across 

cultures. Opposing to the claims of other authors, we believe that the only threat is assuming that there 

is one universal idea for everyone and enforcing it even against the will of the people, who usually 

have another view on that matter. 
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COMPETENCIES AND ROLES OF A SOCIAL CURATOR IN WORKING WITH 
RISKY YOUTH AND CRISIS INTERVENTION 

Boris Pták1, Soňa Šrobárová2, Zuzana Gejdošová3 

 

Abstract: The terms crisis and crisis intervention are a very wide-ranging issue, which is why we focused on social curators 

and field social workers working at the Department of Social and Legal Protection of Children and Social Guard in the Slovak 

Republic. Specifically, their perception and use of crisis intervention methods in practice. The aim was to find out the 

perception of social curators and field social workers of social protection, their use of crisis intervention methods in practice. 

In the framework of the researched issue, we present detailed results on the established relationships between the variables 

studied in relation to the theoretical knowledge and the findings of previous research in this area. 
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Introduction 

Social-legal protection of children and social curate (hereinafter referred to as SPoCaSC) in legislation 

of the Slovak Republic has recently undergone significant changes related to the amended Family Act, 

the amended Act on Social and Legal Protection of Children and Social Curator and other acts. It is clear 

from the statistical indicators of the Central Office of Labor, Social Affairs and Family that the number 

of children and youth to whom social guardianship measures are not given are rising, especially within 

the prevalence of youth. From a gender perspective, risk behavior is significantly higher in boys than in 

girls. Based on the total number of social curators at the Department of Social and Legal Protection of 

Children and Social Guard, which was 108 in 2016, on average, they each are assigned up to 140 children 

(families) per employee. With such a high number, it is clear that measures for the social and legal 

protection of children and social guardianship cannot be sufficiently enacted. 

Table 1: Reasons for the implementation of social care for children in 2016 

Reasons Number of children 

Criminal activity 2046 

Otherwise criminal activity 710 

Assistance and protection in infringement proceedings 3534 

Neglect of compulsory education 5747 

Behavioral disorders 1523 

Disturbed relationships 552 

Experimenting and drug addiction 193 

Other addiction 17 

Other 25 
 

Source: Annual Report V12 - Ministry of Labor, Social Affairs and Family, 2016 

Bednárik (2013, 2015, and 2017) also draws attention to the problematic areas of social guardianship. 

They are advised of the insufficient network of facilities in which measures can be implemented, the 

problems of treatment and placement of a child with compulsory school attendance in detoxification and 

subsequent treatment, long-term practices (insufficient use of law possibilities). The samelow 

effectiveness of educational measures in socially and economically backward families, as long as the 

measures do not affect the family's financial income. For example issues related to the reduction of 

criminal liability to imprisonment and custody, the absence of their own educational and social programs 

or the involvement of accredited institutions. 

The competences and roles of a social curator in working with at-risk youth are covered by the Act on 

Social and Child Protection and Social Courier. The problem, however, is the real-life fulfillment of 

these tasks, which should lead to the complete elimination of risk behavior. Their realization is possible 

only with the help of the effective functioning of the whole multidisciplinary team, which, through its 

consistent work, can achieve the goals set by the target group. In 2016, social guardianship measures 

were provided for 4876 adults, of which 468 were women, representing less than 10% of the total. The 
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most common reasons for providing social guardianship (3/4) were release from prison, conditional 

release from prison or release from custody.In view of the high number of people in this category, it 

would be appropriate to specify these reasons in the future. 

Other reasons also include aid for long-term unemployment, assistance with housing search, 

participation in probation, drug addiction, etc. 

Table 2 The most common reasons for conducting social guardianship for adults in 2016 

Reasons Number 

Discharge from prison 2985 

Conditional release from prison 842 

Release from custody 171 

Long-term unemployment 119 

Helping to find housing 83 

Participation in probation 73 

Other 1161 
 

Source: Annual Report V12 - Ministry of Labor, Social Affairs and Family, 2016 

Personality of social worker performing SPoCaSC measures with risky youth  

"The personality of a social worker is based on quality education, social outlook, an integrated character 

set (honesty, justice, truthfulness, diligence, arousing people's confidence), professional assumptions 

and abilities, ability to communicate with clients, institutions and social organizations" (Gabura, 2012). 

In order for a social worker to practice his profession effectively, he should be congruent, empathetic, 

authentic, and unconditionally accept every client as he really is.  

Congruence expresses such a state of our being when we are ourselves without having to present a 

certain facade. We don't have to hide behind a mask or a professional role. When a social worker is 

congruent, his inner feelings are expressed in his behavior, and so others perceive him as he really is. 

But this does not mean that all these feelings should manifest or express every thought that comes to 

him. If that were the case, there would be a risk that he would shift the attention from the client to 

himself. Congruence means creating a relationship with the client When this relationship is well 

established, not only the client but also the social worker grows in it. Mátel (2013) understands 

congruence as a state of personality, when the behavior of the individual is consistent with the perception 

of oneself. The counselor is aware of the feelings he is experiencing and is able to show them. Within 

the relationship, the social worker is deeply self-reliant without the use of a professional facade. The 

social worker is transparent to the client, the client sees him in a relationship in which he really is. 

Congruence makes it easier for a client to trust a social worker. 

Crisis intervention in the practice of social worker with at-risk youth 

The most common and most serious manifestations that characterize the crisis are that the crisis will 

come unexpectedly out of nothing, has a sinister character, is associated with a loss (life, or injury), and 

makes people aware of their values and goals, creating fear, anxiety and helplessness that require quick 

decision making. 

1. Every crisis brings with it destabilization, both within the psychological and the social level. 

2. The crisis is accompanied by increased controllability, manifested by behavioral changes - it is 

necessary to stabilize them. 

3. If the causes are small, reckless words can lead to aggression and may have consequences for 

the future. 

The term crisis is defined by Šrobárová (2016) as a certain turning point, a turning point in which the 

individual was. The situation, which, although initially unfavorable, ultimately opens up new 

possibilities and perspectives on the current world and status. Crisis intervention is also a specialized 

help to a person who has experienced or is in crisis. According to Šrobárová (2014), the crisis 

intervention is a method that represents an acute intervention of a professional client who finds himself 

in a crisis and is unable to solve his situation, cannot cope with the problem and aims to eliminate threats 

and create forms of help that cover emotional support, security, socio-legal assistance. Employees of 

socio-legal protection of children and social guardianship most often encounter the following types of 

crisis measures: 
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 regulation of parental responsibility (custody of a child, adjustment of contact, determination of 

maintenance, determination of name, determination and denial of paternity, approval of legal 

act, granting of parental rights to minors, duty to inform, disagreement of parents); 

 regulation of parental responsibility with an international element (parental abductions, 

unjustified relocation of children, international adoptions, unaccompanied underage); 

 Child abuse and neglect syndrome or ill-treatment  (CAN); 

 Educational measures (warning, supervision, restriction, obligation to submit to social 

counseling, warning, obligation to attend specialized facilities); 

 alternative care (alternative care, foster care, institutional care). (Hardy et al., 2012). 

Within the study area, we focused on the perception of crisis intervention and parole field social workers 

of social protection and guardianship of youth at risk. While the object of the research was social curators 

and field social workers of social protection and guardianship, and the main goal was to find out the 

perception of crisis intervention by social curators and field social workers working at the Department 

of Socio-Legal Protection and Social Guardianship. The research was carried out using a quantitative 

strategy using a customized questionnaire. There were 29 field social workers working at the SPoCaSC 

department. 24 were social curators, and  5 were the other. The option "other" was chosen by 6 collision 

guardians, 3 psychologists, 5 social workers, 2 field social workers, SPoCaSC Head of Unit. The target 

group of respondents was mostly children and families and to a lesser extent also natural persons. The 

vast majority of 53 respondents answered the question whether they perceive the legislative limitation 

of the execution of crisis intervention with the following result: 30 can't judge, 9 replied that yes and 14 

replied no. 

Those who perceived a legislative restriction cited as the reasons the following: bureaucracy, 

administrative burdens, lack of networking - lack of actors in the region.  The gaps in Slovak legislation 

are set so that the social worker is de facto only an administrator. One of problems related to the 

protection of victims against the aggressor (the victim is usually punished to escape from the proximity 

of the aggressor as he remains in his environment until convicted). The; lack of competence in 

accordance with the SPO Act, courts do not use more vigorous possibilities within their competences, 

fines, penalties in case of non-respect e.g. hey will order an educational measure and parents will not 

respect it and nothing will change; in some cases, it can be predicted, respectively. To see that certain 

measures will not be effective in the given case, but we cannot omit them for the legislative prescribed 

procedure; a complicated procedure, there is a need for quick, prudent action and procedures. 

Figure 1: Use of crisis intervention in practice 

 
Source: Author 

Figure 1 shows respondents' average responses to how often the techniques, methods, principles and 

services of crisis intervention are used. The scale was from 1 = rarely, to 5 = very often. 

As shown in the graph, on average they most often use counseling and motivational interview (often 

and very often). They use less social support, social diagnosis, threat reduction, networks, social 

assistance, ventilation, education, stabilization, rationalization and preventive activities (sometimes 

often). They also make less use of distribution, elimination of violence, projection, modification, 

exclusion, debriefing, centering and internet counseling (rarely and occasionally). 

Our results show that respondents, on average, most often come into contact with their family 

rehabilitation, crime, divorce, delinquency, addiction, child exclusion, loss of home and CAN syndrome 
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(sometimes and often). They are less confronted with infidelity, domestic violence, (material and 

functional, relationship, intrapsychic) loss, crime victims, self-harm and suicidal attempts (rarely and 

occasionally). They are also less likely to work with survivors and suicides (never and rarely). 

Research question 1: Is there a significant difference in the use of techniques, methods, principles and 

services of crisis intervention relative to the job position? Research question 1 was verified through the 

Kruskal Wallis Test for three or more independent selections. The result is shown in Table 3. The 

significance value is lower than the determined significance level (p = 0.005) only in the ventilation and 

exclusion method. The use of other crisis intervention methods is similar among the respondent groups. 

Table 3 Differences in the use of crisis intervention techniques, methods, principles and services   
Chi-

Square 

df Asymp. 

Sig. 

Ventilation 12.268 2 0.002 

Projection 5.662 2 0.059 

Social support - search, contact 4.845 2 0.089 

Network 3.281 2 0.194 

Modifications 1.374 2 0.503 

Exemption 10.268 2 0.006 

Education 1.985 2 0.371 

Elimination of violence 4.656 2 0.097 

Counseling 1.053 2 0.591 

Threat reduction 0.970 2 0.616 

Motivational interview 1.277 2 0.528 

Social assistance 1.206 2 0.547 

Social diagnostics 0.804 2 0.669 

Distribution 0.710 2 0.701 

Debriefing 1.473 2 0.479 

Centering 2.072 2 0.355 

Condition stabilization 1.266 2 0.531 

Rationalization 0.023 2 0.988 

Internet counseling 0.949 2 0.622 

Preventive activities 5.635 2 0.060 
 

Source: Author 

The above table shows that exemptions are more often used by social curators and, at least, by 

respondents who have said "other" and the method of ventilation is most often used by field social 

workers and least often by social curators (these differences are statistically significant). 

Another research question was whether there is a link between the use of crisis intervention in practice 

and the resolution of individual social problems? 

We verified this through the Spearman's correlation coefficient. There was a statistically significant, 

positive relationship: 

1. A strong level exists between the use of crisis intervention and family remediation (r = 

0.410, p = 0.000). This means that respondents who are more sophisticated in their practice 

of family remediation are more likely to use crisis intervention; 

2. a weak level exists between the use of crisis intervention and crime (r = 0.252, p = 0.028). 

This means that respondents who are more likely to deal with crime in their practice are 

more likely to use crisis intervention; 

3. moderate strength exists between the use of crisis intervention and delinquency (r = 0.314, 

p = 0.006). This means that respondents who are more likely to deal with delinquency in 

their practice are more likely to use crisis intervention; 

4. a weak level exists between the use of crisis intervention and suicide resolution (r = 0.227, 

p = 0.049). This means that respondents who are more involved in suicide in their practice 

are more likely to use crisis intervention; 

5. moderate strength exists between the use of crisis intervention and the resolution of 

dependencies (r = 0.325, p = 0.004). This means that respondents who are more dependent 

on addiction in their practice are more likely to use crisis intervention. 
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Conclusion 

Social curators are met (within the Slovak Republic) with various social problems. They use certain 

techniques, principles and services of crisis intervention for each problem. This sub-objective has shown 

us precisely the techniques, methods, principles and services of crisis intervention according to the social 

problem solved by social workers. 

As part of the research question, we investigated differences in the use of techniques, methods, principles 

and services of crisis intervention among workers working as field social workers, social curators, and 

respondents who classified themselves as others. Based on the results of the relevant statistical test, we 

can conclude that differences were observed only in ventilation and exclusion. 

Ventilation is more frequently used by field social workers, then by others and, to then a lesser extent, 

social curators. On the contrary, exemption is most often used by social curators, less often by field 

social workers and least by those who have said others. This also depends on the function the social 

worker performs. “Social curators and field social workers encounter multiple social problems in their 

work. Differences in the use of techniques, methods, principles and crisis intervention services are 

possible due to their function.“ 

Based on the results we can say that respondents often find the solution through family redevelopment, 

crime resolution, divorce and dependency. Sometimes they also encounter the exclusion of a child from 

a natural family environment, home loss, CAN syndrome, infidelity, domestic violence, material, 

functional, relationship, intrapsychic and role loss, crime victims, self-harm. Rarely they are faced with 

a suicide attempt and work with survivors. In our opinion, social problems are closely related to practice. 

Depending on what problems social workers often have, it results in experience and whether they need 

further education (if workers start to deal with other problems within the Slovak Republic). They 

encounter CAN syndrome and domestic violence in comparison with other watch groups, and social 

curators are more likely to encounter crime resolution and the removal of a child with a natural family 

environment compared to other monitored groups of professions. In conclusion, we can say that a risky 

client is any social client who is at risk, from his behavior and actions, or from the behavior and actions 

of another individual, group, or company. The risk of such a client may be the cause of his failure in the 

company. That is why it is necessary to constantly increase the qualification of social curators in crisis 

intervention in working with at-risk youth and also to expand the portfolio of methods and techniques 

for different types of social problems. 
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Abstract: The terms crisis and crisis intervention are a very large issue in this paper, we focused on social curators and field 

social workers working at the Department of Social and Legal Protection of Children and Social Guard in the Slovak Republic, 

their perception and use of crisis intervention methods in practice. As amended by Act no. 305/2005 Coll. on Social and Legal 

Protection of Children, a Social Curator is from the Central Office of Labor, Social Affairs and Family and the Offices of 

Labor, Social Affairs and Family, Center for International Legal Protection of Children and Youth, Municipality, Higher 

Territorial Unit, Legal Entity or Individual. These implements measures of social and legal protection of children and social 

guardianship and are obliged to ensure that rights are not endangered or violated. The right of this intervention is precisely the 

position of crisis intervention in this legislative system.  
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Introduction 

The Social Curator is a set of measures to eliminate, mitigate and prevent the child from deepening or 

repeating the mental development, physical development and social development, and then providing 

assistance depending on the severity of the disorder and the situation in which it is located. According 

to Act no. 305/2005 Coll. on Socio-legal Protection of Children and on Social Curators, measures of 

social and legal protection of children and social guardianship are provided for the child, adult natural 

person, family, group and community through social work. A Children's social courier According to Act 

no. 305/2005 Coll. on the social and legal protection of children and on social curators, the social curator 

carries out a measure for a minor who has committed otherwise criminal activity, a juvenile criminal or 

juvenile suspect of a crime, a child who is a member of the group who by its negative impact, it 

endangers a child abusing a drug or a child dependent on a child, a child dependent on gambling, the 

Internet, computer games and other games, a child with behavioral problems at school, in groups, in 

relationships with other children, parents or other persons, a child experiencing behavioral malpractice 

neglect, home flight or facility, a child whose one-off behavior or short-term behavior requires assistance 

for their seriousness or inadequacy. 

The roles of the social curator are governed by Act 305/2005 Coll. on the social and legal protection of 

children and on social curators. The social curator has the following tasks: 

 perform tasks in criminal proceedings,  

 identify and report to the law enforcement and judicial authorities important facts about the 

development of the juvenile, life events affecting his behavior, family, school relations, family 

relations, family and social environment; 

 maintains written and personal contact with the juvenile while serving a custodial sentence, 

exercising protective education and cooperates in his / her re-education and resolution of his / 

her personal family and social problems 

 participates in the preparation of a juvenile for release from prison, custody, and custody, 

 prepares the family for the return of the juvenile to the family, 

 assisting the juvenile in custody, custody and custody, in particular in facilitating his or her 

return to the family, seeking opportunities to continue to prepare for vocation, seeking 

employment, addressing personal and relationship problems,  

 provide assistance and protection to the juvenile and perform tasks in offense proceedings; 

 cooperate with the facility in which the child carries out institutional care, protective education 

or educational measures, 

 Encourages the treatment of drug addiction and other addictions, maintains contact with the 

child during treatment and resocialization, and helps the child return from a dependency 

treatment facility or resocialization center. It also provides synergies in the conduct of probation 

and mediation. 
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The social curator also participates in criminal proceedings against juveniles, in the interrogation of 

minors. They processes decisions in the area of social guardianship, decisions on educational measures, 

assessing their effectiveness, submits proposals to the court for issuing a preliminary measure, processes 

a plan of work with family and child, provides advice on solving family and social problems, records in 

the register of minors who they have already been solved in the department of social and legal protection 

of children and social guardianship, they carry out savings in the families of a juvenile or a minor and, 

last but not least, they visit clients in facilities they have been placed in (Bendl et al., 2016). Part of the 

social work with the child and his / her family is also the involvement of the child in educational group 

programs, social group programs or educational-recreational group programs, which can be performed 

in an outpatient form, all-day form or in a residential form. Their purpose is to act to eliminate or 

alleviate problems in the child's behavior or behavioral disorders, to develop social skills, to acquire the 

necessary social habits and to ensure the proper use of the child's free time. If the interaction of other 

entities is needed, the social curator performs the role of coordinator. 

In his activities, the curator maintains file documentation, provides professional social and legal, 

educational counseling in solving social and personal problems and in solving crisis situations. He is in 

personal contact with the child, his parents (or those responsible for his upbringing), solves problems 

with the child, makes various proposals for initiating proceedings on educational measures, submits 

complaints to the court, visits children in centers of educational measures, participates in educational 

commissions , cooperates with school facilities and performs other tasks within the meaning of the law 

and often beyond its scope. An important part of the work of a social curator is social prevention, which 

consists of a coherent system of interconnections of all ministries, municipalities, state and non-state 

entities and non-governmental organizations. At this level, this is only possible if the youth is 

successfully prevented by reducing the harmful environment and then integrating it into a healthy 

society. This priority focus of social prevention is justified because it is the most vulnerable group of 

the population that is prone to seek solutions to its problems in an inadequate manner that is not in line 

with the law or company standards (Karkošková, 2017). 

The justification for claiming that a family as a specific institution is in danger and distress and is not in 

a position to fulfill its functions and mission is that it is affected by multiple crisis phenomena. E.g. basic 

human rights are violated in families (abuse of wives or children). The family is affected by conflicts, 

disruption, disintegration, divorce, which is the suffering of each of its members, alcoholism in the 

family, family crime. Such a family leaves consequences especially for children. These are deviations, 

failure of personal growth, crime, crime, addiction, and so on (Kovacic, 2002). In general, we can say 

that social work with the family is one of the basic fields of social work. A crisis is most likely to occur 

if: it is an intense critical event or long-lasting stress, if this event is experienced as a sudden, unexpected, 

threatening or hurting, if the situation is experienced as loss, threat or challenge, if experiencing negative 

emotions and experiences, if there is a sense of uncertainty about the future, or if there is a loss of self-

control, if the usual behaviors and functioning (daily rhythm and habits) are disturbed.  The emotional 

tension state lasts for some time (usually two to six weeks, sometimes months) if there is a need for 

change and adaptation to the new situation. Whether a person can handle the situation productively or 

unproductively depends mainly on how they admit it. The crisis can create the feeling that people are 

always able to try different ways, new ways of managing and solving. The crisis is an opportunity, but 

also a threat (Špatenková, 2017). 

Assessing the situation of the child and his family and an individual child protection plan, every 

SPODaSK social worker is obliged to evaluate the situation of the child and his family. It's a tool that 

helps plan. The social worker should regularly evaluate the situation of the child and his family.  A 

social worker has a duty to organize a case conference before filing a court petition, where the court 

deals with the family's reasons for filing a petition and imposes measures. In this way it is possible to 

coordinate activities in accordance with the interests of the child and his family. It is possible to react 

quickly to the situation, to create an open and gradual system of support and assistance and to evaluate 

the situation of the child and his family. The aim of the case conference is to find the optimal solution. 

It helps the family to create personal contacts and support networks (Matoušek, Pazlarová et al., 2014). 

Thus, according to Bachync (2012), the multidisciplinary cooperation, which is a basic feature of family 

redevelopment, can be strengthened by a case conference. Educational measures of the body of social 

and legal protection of children and social guardianship.  The tools for the performance of SPOD are 
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also educational measures of the authority for the social and legal protection of children and social 

guardianship, but these tools are a greater expression of the authority's power towards the family. These 

measures are used by the social worker when assistance to parents or children has not led to redress, 

including in cooperation with the institutions. These are cases where parents do not respect the suggested 

recommendations. In this way, SPODaSK authorities can impose a warning, supervision, restriction that 

prevents harmful influences on the upbringing of the child and the obligation to use expert advice. 

(Matousek and Pazlarova, 2016). According to Barvíková and Šťastný (2014), it was found that in 

practice, educational measures are used only minimally. Social workers believe that the effect of these 

measures will increase when imposed by the court. 

Personality of social worker performing SPODaSK measures 

"The personality of a social worker is based on quality education, social outlook, an integrated character 

set (honesty, fairness, truthfulness, diligence, arousing people's confidence), professional assumptions 

and abilities, ability to communicate with clients, institutions and social organizations" (Gabura, 2012). 

In order for a social worker to practice his profession effectively, he should be congruent, empathetic, 

authentic, and unconditionally accept every client as he really is. 

Congruence means creating a relationship with the client. When this relationship is well established, not 

only the client but also the social worker grows in it. Mátel (2013) understands congruence as a state of 

personality, when the behavior of the individual is consistent with the perception of oneself. The 

counselor is aware of the feelings he is experiencing and is able to show them. Within the relationship, 

the social worker is deeply self-deployed without a professional facade. The social worker is transparent 

to the client, the client sees him in a relationship as he really is. Congruence makes it easier for a client 

to trust a social worker. 

Brož and Vodáčková (2015) emphasize that great emphasis is placed on the ability of acceptance, i.e. 

respect for the client, but also respect for oneself in the role of helping. The social worker values the 

client's humanity, from which no concrete behavior discourages him - whether it is sadness, anger, fear 

or resistance. The attitude of the social worker is manifested by the fact that he accepts the client 

continuously and is cordially human to him. It is an open, selfless relationship, without reservations and 

evaluation. A social worker experiences the acceptance of a client to the extent that he / she can 

experience a strong acceptance of every aspect of client experience (Matel, 2013). The social worker 

should accept the client's experiences. The client must feel the freedom to say whatever he wants when 

talking to a social worker. He should feel that the social worker is open to his experiences, which are 

not evaluated by the professional. However, this does not mean acceptance of everything the client says 

or does, but it is a deep respect for the client, towards his being. An important characteristic of 

unconditional positive acceptance is a non-evaluating attitude, so the client needs to show his or her 

negative side without feeling that a social worker rejects him as a human being. It is necessary to accept 

a man as he is at a given moment and the situation is right now. The more a therapist is able to accept 

himself, the more likely he will accept clients (Gabura, 2012). Empathy allows a deep experience, an 

accurate understanding of the client's "inner world." Empathy requires a high level of active listening, 

the social worker not only hears the words but also the feelings behind those words. When the client 

experiences empathic understanding, he is accompanied by a sense of relief and joy that he has been 

deeply understood by someone (Gabura, 2012). Tvrdoň (2014) draws attention to ethical issues in the 

work of a social worker regarding the application of moral concepts and norms that influence the 

decision-making on what is morally correct and wrong in professional practice. 

The work of both a social worker and crisis intervention is challenging and therefore the team and the 

quality of supervision are important. In addition to the necessary knowledge of crisis intervention, a 

social worker should excel in empathetic listening, have a well-mapped psychosocial network and be 

able to work with it, have knowledge of the legal field, be able to make quick decisions and recognize 

the limits of their possibilities (Mojtová et al., 2013). A good social worker needs to have a solid 

theoretical education to achieve success in his work and to know how to apply his theoretical knowledge 

in practice. In his work, he must also communicate with colleagues and relevant experts and institutions. 

His contribution to the client is also in the precise and comprehensible provision of information 

necessary for the client's decision-making, its stimulation for therapeutic cooperation and adherence to 

certain principles that the social worker must follow when working with the client: individualization, 

expression of feelings, empathy, acceptance, non-evaluating attitude, self-determination , discretion. 
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Thus, a social worker must meet a variety of personalities that are essential to the pursuit of his 

profession. Training of social workers at SPODaSK and part of the work of social workers in SPODaSK 

is their lifelong learning. Despite their workload and a large number of clients, every social worker 

should be responsible for learning activities and realizing that they are more competent to provide 

professional care for their clients through their continuing education. It is worth mentioning the ongoing 

activities that are being implemented through national projects. 

It is known that the SPODaSK departments, which implement measures of social and legal protection 

of children and social guardianship, have been under-staffed for a long time, for this reason they have 

been reinforced by family assistants and field social workers. There are approximately 229,700 families 

in the records of SPODaSK, while the number of families providing social and legal protection for 

children and social guardianship during 2016 was 52,363. For this number, the average number of 

families per employee of SPODaSK is approximately 104 families. 

Pursuant to the National Project Supporting Deinstitutionalization of Alternative Care, the training of 

SPODaSK employees is provided, including Advisory-Psychological Services (RPPS). Employees are 

trained in social diagnostics to improve their skills in this area. This involves assessing the client's social 

situation (individual, family), assessing capacities, resources and opportunities in the context of his 

current functioning and social context, including assessing the functionality of interpersonal 

relationships and adaptive capacity, active needs in relation to social functioning and prognosis. 

Another area of education is planning social work with the child's family, teamwork and networking. 

The priority is to stay children in a natural family environment and return children to a natural family 

environment if they have been excluded from it. The aim of education is to improve the skills in planning 

social work with the child's family for those who perform SPODaSK measures and teamwork of the 

intervening entities. 

The subject of activities of new employees in the SPODaSK departments is to increase the efficiency 

and support of social work in families in which SPODaSK measures are implemented in order to prevent 

the emergence of crisis situations in the family, to support the family's resources in the care and 

upbringing of children and to prevent the exclusion of the child from the family alternative care. For 

field social workers, education is provided through targeted educational activities aimed at improving 

skills in the field of social diagnostics, in order to assess the client's social situation in relation to social 

functioning and its prognosis. It is a specialized education of social workers - for newly accepted 

employees of SPODaSK, education in the field of social diagnostics is extended and focused on the 

CAN syndrome. This educational activity equips employees with the specific skills needed to assess the 

client's social situation. 

Another area of education is supervision, the aim of which is to support an integrated approach to work 

with clients, for social workers of leading employees of the Labor, Social Affairs and Family Offices. 

From the point of view of increasing professional competencies and capabilities, the availability of 

educational activities for the highest possible number of social workers is important as they contribute 

to increasing the quality of social work provided in the area of social and legal protection of children 

and social guardianship. 

Legislative limits of crisis intervention services in Slovakia according to Act no. 448/2008 on social 

services is a social service professional activity, service activity or other activity or set of these activities, 

which are focused in case of crisis intervention on its solution to the social crisis situation of a natural 

person and family. Crisis intervention social services are provided when there is an unfavorable social 

situation of a natural person. These services may be of a low-threshold nature. Crisis intervention 

services include: Field Social Service Crisis Intervention,  provision of social services in facilities - low 

threshold day center, integration center, community center, dormitory, shelter, half-home, emergency 

housing, low-threshold social service for children and family field social service carried out by field 

social workers in crisis intervention is provided to a natural person who finds himself in an unfavorable 

situation and whose content is an activity aimed at searching for such natural persons, professional 

activities, service activities and other activities aimed primarily at performing preventive activity, 

providing social counseling, social rehabilitation, assisting in the exercise of rights and legitimate 

interests, and creating conditions for the provision of food. (Kozon, 2013). 
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Crisis intervention in social worker practice 

The most common and most serious manifestations that characterize a crisis are that the crisis will come 

unexpectedly out of nothing, has a sinister character, makes people realize and update their values and 

goals, creates fear, anxiety and helplessness that require quick decision-making. 

 Every crisis brings with it destabilization, both within the psychological and the social level. 

 The crisis is accompanied by increased controllability, manifested by behavioral changes - it is 

necessary to stabilize them. 

 If the causes are small, the recklessness of words can lead to aggression and may have 

consequences for the future. 

Within the scope of this paper we provide partial results of empirical research, namely perception of 

crisis intervention by social curators and field social workers of social protection and guardianship. The 

object was social curators and field social workers of social protection and guardianship. 

The main goal was to find out the perception of crisis intervention by social curators and field social 

workers working at the Department of Socio-Legal Protection and Social Guardianship. The research in 

our rigorous work was carried out by a quantitative strategy using a customized questionnaire. The 

results of the questionnaires were statistically processed and evaluated in the SPSS program. We flipped 

the Likert scale, with respect to the results. 

The number of respondents whose questionnaire was applicable to the research objectives was 76. 

In the research, we investigated whether there was a significant difference in the use of crisis intervention 

in practice with respect to the job position. This was verified through the Kruskal Wallis Test for three 

or more independent selections. The result is shown in Table 2. The significance value is lower than the 

determined significance level (p = 0.005) which means that there is a statistically significant difference 

between professions in the use of crisis intervention. 

Table 1: Differences in the use of crisis intervention in relation to the job position 

 use of crises. 

interventions in practice 

Chi-Square 9.163 

df 2 

Asymp. Sig. 0.010 
 

Source: Author 

The table shows that in practice the most common use of crisis intervention is the social workers of 

SPODaSK, to a lesser extent the social curators and then lowest were others mentioned by respondents. 

Figure 1: Difference in the use of crisis intervention in practice with respect to the job position 

 

Source: Authors 

As part of our research findings, we investigated whether there is a relationship between individual 

social problems and the rate of use of crisis intervention in practice, that is, we wanted to find out 

whether respondents who solve certain social problems are used more often in solving elements of crisis 

intervention. We have found that mainly respondents who solve problems such as family remediation, 

crime, delinquency, suicide and addiction use the crisis intervention significantly in practice. In our 
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opinion, social problems are closely related to practice. Depending on the problems that social workers 

often address, experience and the need for further education are also based on this (if other social 

problems are to be tackled within the Slovak Republic). 

Conclusion 

By intervening in a natural family environment, planning social work with the child's family, it is 

possible to help prevent family crises, find and support family resources to ensure child care and 

education, and help prevent child exclusion and custody. Equally important is the planning of social 

work with the child's family, which has returned to their family from substitute care and the 

sustainability of the child's return to the biological family. According to the National Project “Pilot 

Support for Increasing the Effectiveness of Providing Benefits and Performance of SPODaSK Measures 

in the Family Environment”, new jobs were created at SPODaSK departments for which employees 

with university education were recruited II. degree in the field of social work. In conclusion, we can 

agree with Repková (2017), who states that social services of crisis intervention could be at a higher 

level in terms of professional assistance if the so-called "acute problem extinguishing" is replaced by 

"systematic help to people in crisis", which would be a significant milestone in the field of social work 

in crisis intervention, as its professionalization and increasing the level of crisis intervention services 

provided in Slovakia would be confirmed. 

The content of the work of these employees is compatible with the work of the family assistants, which 

has been developed as part of the activity, which is also a relevant indicator in the research study 

provided. 

References 

Bachyncová Giertliová, D., Hardy, M. (2012). Metódy sociálnej práce s rodinou. [Methods of Social Work with Family]. 

Bratislava: St. Wenceslas University of Health and Social Work Elizabeth in Bratislava. 

Bednárik, R. (2013). Stav sociálnej ochrany na Slovensku (Situácia k 1. januáru 2013) [The State of Social Protection in 

Slovakia (Situation 1st of January 2013)]. Bratislava: Labor and Family Research Institute. 

Bednárik, R. (2015). Stav sociálnej ochrany na Slovensku (Situácia k 1. januáru 2015) [The State of Social Protection in 

Slovakia (Situation to 1st of January 2015)]. Bratislava: Labor and Family Research Institute.  

Bendl, S., Hanusová, J., Linková, M. (2016). Žák s problémovým chováním [Student with problem behavior]. Prague: 

Triton. 

Brož, F., Vodáčková, D. (2015). Krizová intervence v kazuistikách [Crisis intervention in case reports]. Prague: Portál, 

Gabura, J. (2012) Teória rodiny a proces práce s rodinou [Family Theory and the Family Work Process]. Bratislava: IRIS, 

s.r.o. 

Karkošková, S. (2017). Znalecké posudzovanie domáceho násilia v kontexte poručenských sporov o deti [Expert assessment 

of domestic violence in the context of child litigation]. Bratislava: Labor and Family Research Institute. 

Kovačič, V. (2002). Model funkčnej rodiny a formovania osobnosti [Functional family model and personality formation]. 

Prague. Proconsul. 

Kozoň, A. et al. (2013). Etické otázky socializácie: sociálnej práce a príbuzných vedných disciplín [Ethical Issues of 

Socialization: Social Work and Related Science Disciplines]. Trenčín: Society for Social Integration in the Slovak Republic. 

Mátel, A. (2013). Metódy a prístupy v sociálnej práci [Methods and approaches in social work]. Nitra: Faculty of Social 

Sciences and Health Care UKF Nitra. 

Matoušek, O. (2017) Díťe traumatizované v blízkých vztazích [Child Traumatized in Close Relationships]. Prague: Portal. 

Matoušek, O., PazlarovÁ, H. et al. (2016). Podpora rodiny: manuál pre pomáhajúce profesie [Family support: a manual for 

helping professions]. Prague: Portal. 

Matoušek, O. - Pazlarová, H. (2016). Státní orgány sociálněprávní ochrany dětí. Dobrá praxe z pohledu rodin a pracovníků 

[State authorities for the social and legal protection of children. Good practice from the perspective of families and 

workers]. Prague: Carolinum. 

Mojtová, M., Sedlarová, K., Srank, M. (2013). Klinický sociálny pracovník [Clinical social worker]. Nitra: Constantine the 

Philosopher University in Nitra. 

NR SR (2005).  Zákon  č. 305/2005 Z. z. o sociálno-právnej ochrane a sociálnej kuratele a o zmene a doplnení niektorých 

zákonov [ACT NO. 305/2005 Coll. (on socio-legal protection and social curator and on amendments to certain acts)] 

NR SR (2005).  Zákon  SR z 30. októbra 2008 o sociálnych službách a o zmene a doplnení zákona č. 455/1991 Zb. o 

živnostenskom podnikaní (živnostenský zákon) v znení neskorších predpisov [Act of the National Council of the Slovak 

Republic no. 448/2008 Z.z. Of the SR of 30 October 2008 on social services and amending and supplementing Act no. 

455/1991 Coll. on Trade Licensing (Trade)] 

Repková, K. (2017). Sociálna práca vo vybraných sociálnych službách krízovej intervencie na Slovensku [Social work in 

selected social services of crisis intervention in Slovakia]. Bratislav: Labor and Family Research Institute 

Špatenková, N. (2017). Krize a krizová intervence [Crisis and crisis intervention]. Prague: Grada Publishing, a.s. 

Licensing Act), as amended. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

606 

DIDACTICAL ASPECTS OF PROFESSIONAL TRAINING  
OF FUTURE MASTERS OF PHARMACY STUDENTS 

Tetiana Reva1, Iryna Nizhenkovska2, Olena Holik3

 

Abstract: This article highlights the main problems in the national healthcare system of Ukraine that have an impact on its 

higher pharmaceutical education as well as examines the challenges the system of professional pharmaceutical training faces 

today. This paper deals with the didactical aspects of professional training of future Masters of Pharmacy students that ensure 

acquisition of professional competencies in the context of the course of pharmaceutical chemistry. The study delivers evidence 

that the outlined didactical aspects realized through the modern teaching technologies and proper forms of the learning process 

organization improve the academic performance of future Masters of Pharmacy students and contribute to an increase in their 

general motivation to study professionally-oriented disciplines. 
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Introduction 

An appropriate professional training of modern specialists for the pharmaceutical sector can’t be ensured 

without taking into consideration such factors as public demand for high-quality health services and 

disease prevention.  

The identification of the contemporary methodological, theoretical and feasible approaches to the 

solution of the urgent problems associated with public health protection is based on strong belief in the 

necessity of the development and improvement of the available scientific and research infrastructure as 

well as existing legal framework (Law of Ukraine: Fundamentals of the Legislation of Ukraine on 

Healthcare, 1993, revised 10.06.2018). Currently, the policy of Ukraine in the pharmaceutical sector is 

oriented towards the priority of social interests in terms of pharmaceutical services and products, 

development of affordable and effective pharmacotherapy and disease prevention. Public needs and the 

realities of the development of higher pharmaceutical education in Ukraine predetermine the didactical 

aspects in professional training of future Masters of Pharmacy students (Reva, 2016). 

Some issues connected with the Ukrainian pharmaceutical education were studied by the researchers 

and include training of professionals for the pharmaceutical sector (Chernykh et al., 2002; Chernykh et 

al., 2015; Mnushko, 2006) and for systems of accounting and economics for pharmaceutical 

management (Bulakh et al., 2003; Bulakh et al., 2007). However, the analysis of the available scientific 

literature sources suggests a lack of attention to the problem of professional training of future Masters 

of Pharmacy students in terms of contemporary challenges faced by the national system of higher 

pharmaceutical education. 

In the current study, we are addressing the didactical aspects of professional training of future Masters 

of Pharmacy students that ensure acquisition of professional competencies in the context of the course 

of pharmaceutical chemistry amidst the existing realities of the formation of higher pharmaceutical 

education in Ukraine.  

Outline of the Didactical Aspects of Teaching Pharmaceutical Chemistry to Future Masters of 

Pharmacy Students 

The development of higher pharmaceutical education in Ukraine is influenced by political, social and 

economic processes that are taking place in the country. Analysis of the real state of the pharmaceutical 

sector in Ukraine (online article, 2016) provides evidence enough to identify the existing problems in 

the national healthcare system that have an impact on the Ukrainian higher pharmaceutical education. 

Firstly, limited state financing of the healthcare system. In 2014 total (public and private) health 

expenditures in Ukraine accounted for 7.4% of gross domestic product. This is lower than the average 

in the Member States of the European Union (9.5% of GDP in 2013), but about the same and even 

slightly higher than in neighboring Poland and Romania (6.7% and 5.3% of gross domestic product in 

2013, respectively). However, if on average in 2013 in the Member States of the European Union, the 

share of public expenditure in the structure of total healthcare expenditures was 76% (in Poland and 
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Romania, nearly 70% and 80%, respectively), in Ukraine, the situation with the burden sharing of 

healthcare financing between citizens and the state was much more difficult for the population. In 2014, 

according to the data published in the statistical bulletin "National Health Accounts of Ukraine", public 

expenditures in this area amounted to only 51.7%. Very small additional payments were covered by 

private health insurance and international donors. Therefore, nearly 46% of expenses (or over UAH 54.1 

billion) were paid directly by patients from their own pockets at the time of receiving medical services 

or purchasing medicines. Ukrainians, who have much lower levels of income and social standards than 

their European counterparts, are at the same time less protected in the event of illness - they have to 

devote a large portion of their income to the healthcare system (The Concept of the Healthcare Financing 

Reform, 2016). As a result, about 3.8% of households in Ukraine (or 640,000 families) suffer from 

catastrophic medical expenses, and 92% of the population fears financial hardship in the event of illness. 

The inefficient model of financing became one of the pre-conditions for the adoption of the Concept of 

the Healthcare Financing Reform in Ukraine for 2017-2020. However, its realization is highly 

disputable due to the existing political and economic influences in the country.  

Secondly, improper mechanisms for the implementation of the legal standards in the national education 

system (Fedorchenko, 2016).  

Thirdly, low-quality education of the professionals for the pharmaceutical field that is evidenced by a 

growing dissatisfaction of the general public and employers. Our pilot study that enrolled 56 practicing 

pharmacists and 173 pharmacy customers revealed the primary challenges faced by the system of 

professional training of future Masters of Pharmacy students (Reva, 2017). These major challenges 

include:  

1. The need for the creation of effective educational standards that would ensure adequate professional 

training of pharmacists in order to satisfy a social demand for an effective national system of 

pharmacotherapy. 

2. Implementation of the requirements for each line of the drug development process (chemical and 

pharmaceutical, technological, etc.). Ukraine’s Pharmaceutical Sector Development Concept

puts emphasis on the necessity for the urgent creation and introduction of the informational and 

economic doctrine of the efficient use of pharmaceutical products. The Concept also tackles the 

problem of polypragmasy that is induced by the aggressive marketing policy of the pharmaceutical 

companies and uncontrolled advertisement of pharmaceutical products. It also requires the provision 

of the medication quality control according to efficient standards, regulations and norms conforming 

to widely recognized and successfully implemented international practices in the organization and 

functioning of pharmacotherapy (Ukraine’s Pharmaceutical Sector Development Concept, 2010). 

In the framework of our study, we focused our attention on the problem of the professional training of 

pharmacists and approached it from the point of the didactical aspects of teaching professionally-

oriented disciplines to future Masters of Pharmacy students. The experiment was carried out to find out 

the effectiveness of the outlined didactical aspects in the context of the course of pharmaceutical 

chemistry. According to the goals of this academic discipline, after graduation, Masters of Pharmacy 

students must demonstrate appropriate knowledge of the chemical composition and properties of 

medicinal substances in accordance with the provisions of the relevant international practices (GMP, 

GCP, GDP, GPP). To achieve this primary goal, professional training should be realized through a 

combination of the didactical aspects: flexibility of the learning process; professionally-oriented 

selection of the content of the discipline that is also based on psychologization; technologization of the 

educational process; and integration of the academic curriculum. The integrated approach to teaching 

pharmaceutical chemistry, in our opinion, promotes the formation of the scientific picture of the world, 

which reflects the contemporary paradigms of natural sciences and scientific research, as well as 

promotes understanding of the need in learning both humanitarian and natural sciences for the 

improvement of professional culture and problem-solving skills. The integrated approach to teaching 

chemistry-related disciplines allows the students to develop their professional thinking and integrated 

learning. Additionally, there should be a local modular structuring of the content of the academic 

discipline. Pharmaceutical chemistry is commonly referred to as applied science, but it has its own object 

of the fundamental research that does not coincide with the academic disciplines of other sciences. At a 

time when other chemical sciences are mainly focused on typical (general) properties of substances that 

are referred to some classes or groups, pharmaceutical chemistry deals with the specific properties of 
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medicinal substances. It should be noted that this science is closely interrelated with the sciences that 

are involved in measurements and their errors, that is, with metrology. As a result, physics, mathematics, 

biology, metrology, and some other non-chemical sciences appear to be extremely important in defining 

the content area for pharmaceutical chemistry. There is a risk of underestimation of some information 

blocks during the design of the content area for pharmaceutical chemistry and, as a result, their removal 

from the academic training programs.  

The effectiveness of the implementation of the defined didactical aspects into the learning process was 

studied during the experiment that enrolled 75 fifth-year students of the Pharmaceutical Faculty of 

O.Bohomolets National Medical University. The control group included 30 students. The experimental 

group included 45 students who were taught the course of pharmaceutical chemistry according to the 

outlined didactical aspects that were realized through problem-based learning, contextual learning, 

interactive learning, cooperative learning, developmental and modular learning. The modern teaching 

technologies were applied to organize: 

1. Lectures: problem-based lectures, lectures - press-conferences, lecture sessions, specialized lectures. 

2. Practice sessions: laboratory experiments, oral and written exercises to perform chemical tasks, 

laboratory chemical experiments with the interpretation of the results in a virtual laboratory. 

3. Individual training with a teacher before oral and written examinations, instruction on filling the 

research protocols. 

4. Counseling. 

5. Self-study work.  

6. Group research and project work including group work, discussions, analysis and discussion of the 

content of websites, group research work, group discussions, debates, implementation of e-

communication, discussion of written works, cooperation between teachers / students; application of 

specialized programs and packages for solving certain chemical problems. In the framework of the 

experiment, multilevel questions, tests, situational tasks were created and offered to the students in 

the experimental group. 

The following knowledge parameters were taken into account when evaluating the academic 

performance of the students of the control and experimental groups: 

1. Completeness of presentation. 

2. Responsiveness and awareness. 

3. Depth and thoroughness. 

4. Specification (concretization) and generalization. 

5. Systematization and integration. 

Completeness of presentation was determined by the ratio of the number of chemical concepts to the 

required response. Responsiveness and awareness were measured, first, by the ratio of the number of 

cases of correct application of knowledge of the discipline over a certain period of time to the required 

number, and, second, by the degree of understanding of the nature of the connections (significant and 

insignificant; temporary and lasting) between different kinds of knowledge and ways to use them. The 

students’ ability to specify and generalize knowledge was tested using a scale that had the following 

levels of the formation of the given parameters: 1) thematic; 2) final; 3) interdisciplinary; 4) problematic. 

Depth and thoroughness were determined by the ratio of the number of the connections that were 

comprehended by the students to the required one. Systematization and integration were determined by 

the degree of the student’s ability to provide a gnostic level of regulation of the optimal variant of 

learning. 

Changes in the levels of the knowledge parameters were evaluated on a five-point scale (excellent - 5; 

good - 4; satisfactory - 3; unsatisfactory - 2 and 1). The findings of the study showed that the students 

of the control and experimental groups had different levels of knowledge parameters after the 

experiment (Figure 1). 

The students of the control and experimental groups did not have any significant difference in their 

academic performance before the experiment. After the course of pharmaceutical chemistry, the students 

in the control group had on average a lower level in the knowledge parameters: awareness - 2.9 points; 
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thoroughness - 2.6 points; concretization - 3.7 points; generalization - 2.8 points; systematization - 3.1 

points; integration - 2.5 points. In general, the students demonstrated a basic level of knowledge. They 

often had difficulty in distinguishing logical connections between particular topics of the discipline. The 

interdisciplinary connections were perceived as unclear or insignificant. The students of the control 

group achieved the best results while performing reproductive and constructive tasks. 

Figure 1: Levels of the knowledge parameters in the control and experimental groups before and 

after the experiment 

 

Source: Reva (2017) 

The comparative analysis of the academic performance showed a higher ability of the students in the 

experimental group to identify and differentiate relationships (formal and cause-effect) both in the 

subject and interdisciplinary area. The students demonstrated a higher awareness of the relation between 

chemistry disciplines and their future professional activity. Therefore, the students in the experimental 

group had on average a higher level in the knowledge parameters: awareness - 4.1 points; thoroughness 

- 3.9 points; concretization - 4.2 points; generalization - 4.1 points; systematization - 4.3 points; 

integration - 4.4 points.  

The survey of the students in the experimental group revealed their high awareness of the major role 

that pharmaceutical chemistry plays in their professional development. At the same time, due to their 

ambiguous attitude to pharmaceutical chemistry, the students in the control group believed that their 

professional self-realization completely depends on the appropriate level of theoretical knowledge. 

It can be concluded that the outlined didactical aspects are successfully realized through the introduction 

of innovative (competency-oriented) teaching technologies. 

Conclusion 

Taking into consideration the policy of Ukraine in the pharmaceutical sector, public needs, existing 

challenges and problems of the formation of higher pharmaceutical education in Ukraine, the following 

didactical aspects of professional training of future Masters of Pharmacy students were defined within 

the study: flexibility of the learning process, professionally-oriented selection of the content of the 

discipline, psychologization and technologization of the educational process, and integration of the 

academic curriculum. 

The findings of the study showed that the implementation of the outlined didactical aspects improved 

the academic performance of the students. It created a real basis for effective learning that contributed 

to the acquisition of substantial professional knowledge and skills necessary for the successful 

fulfillment of professional responsibilities in the pharmaceutical field. 

It should be noted that effective realization of the defined didactical aspects in teaching professionally-

oriented disciplines was achieved through the application of the modern teaching technologies and 

proper forms of the learning process organization. 

The study demonstrated that the application of the outlined didactical aspects contributed to an increase 

in the general motivation of the students to study as they became more aware of the role of academic 

disciplines in their future career.      
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DEVELOPMENT OF SOCIAL ECONOMY 
AND SOCIAL ENTREPRENEURSHIP IN SLOVAKIA 

Petronela Šebestová1, Monika Mačkinová2 

 
Abstract: Social entrepreneurship is a long-discussed issue in the countries of the European Union as well as in other countries 

worldwide. In the Slovak Republic this issue mostly interests younger people who search the possibilities for social 

entrepreneurship in their home regions in order to eliminate the lack of accessibility of certain services. The social economy is 

considered as an important tool of social inclusion. The Slovak Republic adopted as one of the few Member States of the 

European Union the act on social economy and social enterprises. We consider the creation of legislative framework of social 

economy and social enterprises in Slovakia as an innovative solution, even in the comparison with other Member States of the 

European Union. The aim of this paper is to present to the scientific public the importance of setting up social enterprises at 

the national level. An essential addition to the objective is also to show the width of potential that social enterprises have after 

the adoption of the Act on Social Economy and Social Enterprises. 

Legislation eliminates potential debatable redistribution of the profit of social enterprises. The profit from social 

entrepreneurship should primarily cover the basic life needs of the disadvantaged groups of persons as well as generally 

beneficial activities for the community and/or region. Social entrepreneurship gets into discourse of public policy mainly as a 

tool aimed to provide the opportunity for the persons that were unemployed for a longer time to gain working habits again or 

for persons that suffer from multiple disadvantages to become active on the labour market. It may also be a reliable instrument 

for solving the sale of goods or provision of services which are not provided or insufficiently provided by the private sector.  
UDC Classification: 364-7, DOI: 10.12955/cbup.v7.1427 
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Introduction 

The development of the social economy and social entrepreneurship in European countries was activated 

in the 1970’s and 1980's. Growth of unemployment evoked by the development of new technologies in 

the more advanced states, public finance deficit and the growth of risk of social exclusion as well as the 

crisis of the social state was the main reason for raising such development. The expression social and/or 

solidarity social economy was introduced in formal political documents and discussions by the French 

government in the 80's and accepted gradually by other European countries. The European Commission 

(EC) acknowledged social economy in the year 1990, in terms of the Linz Appel from the year 1997, 

and elaborated its definition. The EC acknowledged social enterprises as key actors of the European 

economic, social and political space. The European Commission defines social entrepreneurship as an 

activity having a social, environmental goal or a goal of general interest. It may include the provision of 

services or education to persons socially disadvantaged from various reasons; utilization of profits for 

goals with social focus; or the organization of groups of mutual assistance for the activity of general 

interest.  

Diversity of perception and definition of social economy has several common factors which influence 

the option of its development. Social factors in the first place, which have an impact on the environment 

and/or residential structures, existing economic environment and its ability of permanent pro-grading as 

well as long-term satisfying of basic life needs of the citizens living in the specific region. “Environment 

and natural resources are an unignorable factor, too. Member States which spend a higher above-average 

education expenditure percentage of the gross domestic product have, on a long-term basis, above-

average and relatively stable results in the educational results (PISA)” (Plavčan, 2019). 

Evaluation and analysis of the said factors effectively provide strategic information for social 

entrepreneurship as a tool of solution of socio- economic issues in the specific region. 

More advanced regions are characterized by low unemployment rate with much better socio-economic 

conditions and their inhabitants do not feel a need of significant changes and/or forced working mobility 

and social protection as the inhabitants of economically less developed regions. We may deduce that the 

social conditions and social aid in wealthier regions are on a higher level since the quality of life of a 

citizen depends to a certain extent on economic indicators. Therefore, the social context, viability and 

vitality of social relationships at the local level are a significant prerequisite for the successful 
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functioning of social entrepreneurship. According to Mareková (2015), “it would be a very short-sighted 

effort to investigate the economic influence of this process only. Differences in the development of the 

standard of living between developing countries have unbelievably deepened recently”. 

International Criteria and Range of Action of Social Entrepreneurship and Preparation of a 

Process Model of a Social Enterprise 

Classification of social enterprises on an international level is uneven and visible differences exist which 

reflect national differences in the social protection of the labour market and ideology.  

Within the criteria of action of social entrepreneurship and the building of a social enterprise this 

involves primarily a continuous activity of products manufacturing or provision of services. A high 

degree of independence from the public and private sector is an important criterion because social 

enterprises have multi-source financing which is important especially through maintaining their own 

autonomy. Decision making powers do not bear relation with the ownership of capital. One member one 

vote principles apply. The distribution of profits is limited and has efficient control mechanisms. Social 

enterprise must count with competitiveness and must be prepared to bear economic risks which can be 

eliminated, though, by the creation of a good concept and correct process model. 

According to Defourny & Nyssens (2019), “various options of concepts of social entrepreneurship make 

amazing discoveries in the EU countries and the United States.” 

Jacques Defourny, as the first president of the European research network on social economy - 

Emergence of Social Enterprises in Europe (EMES), claims social entrepreneurship is an activity with 

primarily social objectives where economic profits are preferentially invested in the social 

entrepreneurship for the same purpose or in the development of the local community contrary to the 

need of maximizing the profit as it is by the owners - holders of private companies. According to Trčka 

(2013), “social entrepreneurship and social enterprises are linked with identification elements which are 

characterized especially by: solution of problems of the local community in the residential structure; 

economic sustainability generating profit with subsequent investing in equipping and education of 

employees as well as in saturation of needs of generally beneficial services; prevention and/or 

elimination of  social exclusion and segregation of disadvantaged groups of persons; participation of 

employees in decision making; innovative projects for the development of own community in the 

residential structure development of organizational cooperation”. 

The founders of social enterprises within the social entrepreneurship should bear in mind especially the 

external factors which may influence the future of the social enterprise. External factors are usually 

divided into: demographic; cultural; economic; technologic; competing.  

The content of these factors is relatively easily identifiable by their proper SWOT analysis. After their 

evaluation the success of social enterprise depends only on detailed preparation of the process model of 

the social enterprise according to which individual activities are distributed to all employees. 

Implementation of process management is a relatively sophisticated mechanism and its quality is 

measurable by the satisfaction of the involved parties within the demand for the offered commodities. 

Each process requires a creation of a map of procedures which will show anytime whether it is necessary 

to innovate the process or stop it. Dumas (2018) states that general satisfaction with the organization´s 

process management can be understood in various metrics, e.g.: more for more; more for same; same 

for less; less for far less; more for less. 

Three strategic orientations have been crystallized by building of social enterprises in the last decades. 

The first type is focused on the reduction of costs of production and distribution whereby the enterprise 

endeavours to offer products to the customers at a lower price than the competition. The second type is 

characterized by a perfect performance within the value for the customer, e. g. services, technical level, 

social aspect of social entrepreneurship etc. By the third type of strategy the social enterprise is oriented 

to one segment of the market and endeavours to win the leading position for this segment at the market. 

The third type is the most typical strategic solution for the entire Central Europe.  

Legal Forms and Types of Social Enterprises in Slovakia 

Incomplete legislation and statistics of the third sector, volunteership and social entrepreneurship was a 

great problem and a barrier to the development of the social economy in Slovakia till 2017 because it 

was not sufficiently appreciated and emphasized. In addition, a system was absent of financial aid to 
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support activities of the social economy.  Being informed about the social economy and its tools, support 

of research and good practice exchange were not on a sufficient level. Conditions for utilization of the 

labour intermarket were created in Slovakia after adopting the Act No. 112/2018 Coll. on Social 

economy and Social Enterprises (SESE, 2018) which means that employees in social enterprises will be 

allowed to gain labour habits for a year or two and they will seek a permanent job afterwards.  

The main intent of the Act is to create favourable environment for social entrepreneurship, bring order 

in its expressions and regulation, eliminate obstacles preventing the development of social economy. 

Setting rules to avoid misuse of social enterprises and state subsidies is an inevitable condition. In the 

years 2018 to 2020 the investment aid will be granted to social enterprises in the form of a non-repayable 

contribution through the national project from the Operation Program Human Resources. 120 million 

EUR is allocated from ESF since 2018 to support this sector.   

SESE (2018) outlines the sector of social economy, defines the subjects of social economy, social 

enterprise, disadvantaged persons and vulnerable persons, whereby these definitions are based on the 

European perception of social economy taking in account national specifics. The Act includes also the 

conditions of acknowledgement of a statute of registered social enterprise, individual kinds of registered 

social enterprises as well as the options of support of social enterprises in the wider environment of 

social economy. Bodies are also defined which will supervise the administration in the area of social 

economy from the side of the state and some organizations of the social economy sector. The Act 

outlines social economy as a complex of productive, distributional or consumer activities performed by 

means of economic activity or non-economic activity independent from the state bodies where the main 

goal is the achievement of positive social influence. Their importance lies in the creation of supported 

jobs as a preparation of socially disadvantaged citizens to enter the labour market whereby this 

preparation will allow them to gain labour habits, discipline, skills and abilities they are missing to be 

successful at the labour market. One side benefit is to enable socially disadvantaged citizens to establish 

themselves at the labour market, the second side benefit is also to create job opportunities in 

economically weaker regions. 

Socially Beneficial Services of Social Economy 

Socially beneficial social services are defined in the law as follows: provision of health care, provision 

of social aid and humanitarian care, creation, development, protection, renewal and presentation of 

spiritual and cultural values, protection of human rights and basic freedoms, education, upbringing and 

development of physical culture, research, development, scientific and technical services and 

information services, creation and protection of environment and protection of population health, 

services to support regional development and employment, provision of housing, administration, 

maintenance and renovation of housing stock. 

Definition of Disadvantaged, Vulnerable and Interested Persons 

The law stipulates that a “disadvantaged person” is a physical person who was not employed for more 

than 40 days in the last six months of the calendar year and their monthly wage in total did not exceed 

the amount of the living minimum per person of full age and who: is younger than 26 years of age, has 

ended permanent preparation for occupation in a form of a daily study with a respective degree of 

education less than 2 years ago and has not been employed since that ending in a job lasting at least 6 

consecutive months, is older than 50 years of age, is registered in the record of employment candidates 

for at least 12 consecutive months,  has achieved education lower than secondary professional education, 

lives as a single person of full age with one or more persons dependent on care of such person or takes 

care of at least one child before ending compulsory school attendance, belongs to a national minority or 

ethnic minority and needs to develop own language skills, professional skills or gain working experience 

in order to achieve permanent employment or has permanent stay in the least developed district. 

A disadvantaged person is also a health handicapped person whose handicap inhibits a full-valued and 

efficient integration of such person in the working environment in comparison with a healthy physical 

person. 

“Vulnerable person” is characterized as follows: a person of full age after ending institutional care upon 

reaching full age, a physical person of full age having being provided care upon agreement in a facility 

for socio-legal protection of children and social guardianship after end of execution of a judicial decision 

upon reaching full age, or a person of full age given into custody of a person other than a parent, placed 
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into foster care or having a guardian appointed by a court; a physical person reliant on assistance of 

other physical person; a physical person after the end of drawing maternity benefits if not collecting 

parental contribution or after the end of collecting parental contribution, namely 18 months from the end 

of drawing maternity benefits or the end of collecting parental contribution, if the person is registered 

in the record of employment candidates not later than within 6 months from the end of drawing maternity 

benefits or collecting parental contribution; a physical person after the end of performing personal 

assistance or the end of collecting monetary contribution for guardianship, namely 18 months from the 

end of performing personal assistance or from the end of collecting monetary contribution for 

guardianship, in case the person is registered in the record of employment candidates not later than 

within 6 months from the end of  performing personal assistance or the end of collecting monetary 

contribution for guardianship; a physical person who draws an old age pension; a physical person - not 

an entrepreneur, whose monthly income does not exceed triplicate of the living minimum amount per 

one physical person of full age; a physical person after being released from the execution of sentence of 

imprisonment, from preventive detention or from the execution of protective education; a physical 

person without nationality; an asylum seeker or a foreigner being provided additional protection. 

“Interested person” is defined as directly interested person or indirectly interested person. 

“Directly interested person” is an employee of a respective social enterprise, a consumer of goods or 

service produced, delivered provided or distributed by a respective social enterprise, an inhabitant of a 

municipality where the operation of the respective social enterprise is located, a physical person having 

performed volunteer activity for a respective social enterprise in the previous 12 consecutive months of 

at least 150 hours. 

An indirectly interested person is: 

 A member, employee, statutory body or a member of a statutory body of a civil association, 

foundation, non-profit organization providing generally beneficial services, non-investment 

fund or dedicated facility of the church with legal personality; member, employee, statutory 

body or a member of a statutory body of other social enterprise or a physical person having 

equity holding in other social enterprise; physical person - entrepreneur contributing at least 1% 

of his earnings to the activity of a civil association, foundation, non-profit organization, non-

investment fund, dedicated facility of the church or social enterprise, or performing volunteer 

activity for these; member of academic community of a college/university or a physical person 

from professional public performing pedagogical activity, research-pedagogical activity or 

research activity in the field of social economy, social enterprises or achieving positive social 

influence by the social enterprise. 

Subjects of Social Economy 

The law classifies the subjects of social economy to civil associations, foundations,  non-investment 

funds, non-profit organizations, dedicated facility of the church, commercial companies, cooperatives 

or physical persons - non-entrepreneurs (employing employees) which:  are not a majority managed by 

a state body, the state body for the most part does not finance them, neither appoints nor elects a statutory 

body or more than half of its members and neither appoints nor elects more than a half of the members 

of the managing body or supervisory body, perform economic activity or non-business activity within 

the activities of social economy;  if doing business or performing other gainful activity according to 

special regulations they do not perform them exclusively in order to achieve profit or they use such 

profit according to this law. 

Social enterprises and partial social enterprises are specially specified within the subjects of social 

economy. 

Social Enterprise 

Under social enterprise we understand the subject of social economy which: 

 performs economic activity permanently, independently and in its own name and at its own 

liability; 

 has the main goal of achieving a measurable, positive social influence; in order to achieve 

positive social influence it secures goods or services which it produces, delivers, provides or 

distributes, or the way of their production or provision contributes to such influence; if a profit 
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is achieved from their own activity then more than 50% of profit after taxes is used to reach the 

main goal, i.e. achieving a measurable, positive social influence; if a part of the profit is 

distributed according to the Commercial Code it is distributed according to procedures and rules 

which do not impair the main objective (achieving a measurable positive social influence); 

engages interested persons in the administration of its economic activity. 

Partly Social Enterprise 

It is defined similarly to a social enterprise but differs from it in term of the form as well as activity. 

Partly social enterprise is a civil association, foundation, non-profit organization, dedicated facility of 

the church, commercial company, cooperative or physical person – entrepreneur, if performing 

economic activity permanently, independently, in their own name and at their own liability, with the 

main goal of achieving a measurable, positive social influence and meets at least two of these conditions: 

in order to achieve positive social influence it secures goods or services which it produces, delivers, 

provides or distributes, or the way of their production or provision contributes to such influence, if a 

profit is achieved from their own activity then more than 50% of the profit after taxes is used to reach 

the main goal, i.e. achieving a measurable, positive social influence, if a part of the profit is distributed 

according to the Commercial Code it is distributed according to procedures and rules which do not 

impair the main objective (achieving a measurable positive social influence); engages interested persons 

in the administration of its economic activity. 

Type of Social Enterprise According to the Focus of its Activity 

“Integration enterprise” is a public benefit enterprise whose positive social influence means a support 

of employment by means of employing disadvantaged and vulnerable persons. Its positive social 

influence is measured by a percentage of employed disadvantaged and vulnerable persons whereby the 

positive social influence is considered achieved if the integration enterprise employs at least 30 % 

disadvantaged persons of the total number of employees, at least 30 % vulnerable persons of the total 

number of employees or at least 40 % disadvantaged and vulnerable persons of the total number of 

employees. If the number of disadvantaged and vulnerable persons in an integration enterprise decreases 

under set-out limits as a consequence of an investment relating to the establishment of a new operation, 

expansion of production, diversification of production or principal change of manufacturing process the 

conditions are considered met for no longer than six months. 

“Social enterprise” of housing is a public beneficial enterprise in which the public administration in 

terms of municipality has no majority share and whose positive social influence lies in providing socially 

beneficial rental housing, i.e. provision of housing, administration, maintenance and renovation of 

housing stock through construction, reconstruction or procurement of apartments (flats) for the purpose 

of their renting to eligible persons or through renting apartments to these physical persons (with limited 

amount of monthly rent). “Positive social influence by the rental of apartments (flats) is considered 

achieved if the social enterprise of housing rents at least 70% of apartments (flats) it owns at the rent 

corresponding to the costs of the apartment (flat). The enterprise must not sell the apartments (flats) for 

the period of next the 30 years”. (SESE, 2018) 

Registration and Register of Social Enterprises 

There is also a demand for the existence of a register – in the form of social network – that would list 

potential job seekers with handicaps. Unlike many social enterprises that employ local unemployed, 

social enterprises often face problems finding employees for the performance of their respective 

activities. The main reason is that some activities are more or less suitable for people according to certain 

disadvantages and limitations. Such a register would make it easier to find future employees. Increasing 

demand for social enterprise services and goods can also be achieved establishing a register and map of 

social enterprises that is available to the public, and where companies (or even an individual) will be 

able to find a social enterprise according to their needs the goods or services it offers, and to promote, 

as part of its philanthropic policy the social dimension of business.  

In accordance with the law each founder of a social enterprise must be registered in the register of social 

enterprises. He has an obligation to send a report to the Ministry of Labour, Social Affairs and Family 

of the Slovak Republic every three months. Content of the quarterly report may be different and it is 

dependent on the kind of social enterprise. This procedure gives an option to reveal registered social 

enterprises which violate provisions of the law and/or ceased to meet the conditions in a certain time 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

616 

and have not reported this fact. Public access to the data of the register of social enterprises is not 

unlimited, it is limited by enactment due to personal data protection. The following data is entered in 

the register of social enterprises: business name, address of operation if it was established;  domicile, in 

case of a legal person; name, surname, place of residence, date of birth, birth number and location of 

social entrepreneurship, in case of a physical person - entrepreneur, who is an employer; identification 

number of organization; subject of social entrepreneurship or activity; measurable positive social 

influence; percentage of profit the registered social enterprise commits itself to use to achieve positive 

social influence; legal form; name, surname, place of residence, date of birth and birth number of the 

physical person being a statutory body or a member of the statutory body, indicating the manner in 

which this physical person acts in the name of the registered social enterprise and indicating a day of 

taking up a position and position end date; final user of the benefits, contact data of the registered social 

enterprise, i.e. e-mail address and telephone number as well as the link to the website of the enterprise, 

if existing, namely for the sake of being informed and efficiency. It is allowed to indicate a description 

of activity, targeted group, type of performed activities etc. 

Eight social enterprises of integration type act in Slovakia since 2018 having a measurable positive 

influence due to the percentage of vulnerable and disadvantaged persons employed. Two of these 

enterprises act as a civil association and six enterprises have a legal form of a limited company. Social 

enterprises are located in Eastern Slovakia at spatially segregated locations with a presence of 

concentrated poverty reproduced from one generation to the next.  

This study provided an overview of contemporary social entrepreneurship in Slovakia, which in the past 

existed, but did not have a precise criterion for setting up social enterprises. By adopting a new law, the 

whole process of social enterprise creation has become transparent and excludes the possibility of 

incorrect practices. 

Conclusion 

Social entrepreneurship is rising worldwide and each country adapts it to its national conditions, 

historical roots, own tradition, mentality and culture. It is developing in all EU countries and is more 

and more supported by the European Commission. The need to support local, community dimension of 

human life is increasing with the growing process of globalization. Owing to their economic strength 

the multinational companies and chains promote conditions for their own benefit, but harm small 

producers and local providers of services. The principle of social entrepreneurship is the utilization of 

local resources which are limited in their size and thanks to this fact they help at least to a certain extent 

compensate the negative effects of the globalization processes. Social enterprises are more friendly to 

the environment and have a great potential for long-term sustainability.  

Social enterprise in Slovakia is a kind of intermediate job that helps the long term unemployed from 

disadvantaged groups of the population to get within the period of two years’ work habits and 

experiences. Each social enterprise that is based in Slovakia is in the districts, which are considered to 

be the least developed. 
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THE ROLE OF TEXT ANALYSIS IN TRANSLATION 
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Abstract: The aim of this paper is to describe and explain the function of text analysis for understanding a source text, 

producing an acceptable translation and the assessment of that translation. Basic concepts (e.g. extratextual and intratextual 

factors, stages of the translation process, understanding of the source text, readability of the target text, and translator 

competences) are discussed in terms of translation theory in the theoretical part of the paper. Translator analysis of internal and 

external textual factors contributes to the knowledge of external and internal text factors of the source text and enables the 

translator to better understand the text itself, its function and aim, which the client (one who orders the translation) wishes to 

achieve, so that the translation fully meets the translation order. In the course of a text analysis, the translator forms an overview 

of the source text and acquires a clear idea of how the text should and will look.  

Students of the University of Economics in Bratislava, Faculty of Applied Languages are expected to acquire knowledge and 

skills that would enable them to translate relevant documents from the source language to the target language, and vice versa, 

as well as to search, analyse, and process foreign language materials for their future employers’ needs. The final part of the 

paper contains an example illustrating how the training of the initial stage of text analysis should be conducted. It contains the 

description of the authors’ experience in translating professional German and English texts and teaching translation classes at 

the University of Economics in Bratislava.  

UDC Classification: 81`25, DOI: 10.12955/cbup.v7.1428 

Keywords: factor, text, analysis, translation, understanding, readability

 

Introduction 

A large number of jobs have been opened up in the EU language industry, i.e. in all areas that use 

language as a communication tool. There is also a wide range of different media and other institutions 

that offer various language and translation related job opportunities. For this reason, it is vitally 

important to prepare professionals who will be able to perform these activities and meet the demands of 

the EU labour market.  An important basis for creating a translation (of the target text) is the knowledge 

of the text communication function and its place in a particular situation, before the translator enters the 

productive phase of translation. For this reason, it is necessary to analyse the situation and function of 

the text with a focus on the translation. Sometimes, this analysis occurs in the form of a precise 

translation order. Popelková for example emphasises the importance of a “thorough understanding of 

the text to be translated” and points out that “it would be a mistake to believe that in professional 

translation a simple substitution of terminology and a very basic knowledge of grammar would suffice” 

to create a quality target text (Popelková, 2017, p. 415). Often, however, the translator has to discuss the 

translation details with the client. Therefore, it is important for the translator to know what (questions) 

to ask the client in order to be able to produce the target text that will match the client’s requirements in 

all respects. 

Analysis of external and internal text factors 

At the first stage of the translation process, the translator has to read the text thoroughly. During the 

process of understanding the source text, the translator first identifies the meanings of words and their 

relationships at first in sentences, then in paragraphs and individual parts of the text and finally 

throughout the entire text. The translator then links this knowledge with the real-life situation that the 

text reflects, and which includes the author of the source and the target text recipient. The translator’s 

intuition also plays an important role in the translation, as the understanding of the text is partly 

conscious and to some extent a subconscious process (supported by one’s intuition). 

The second stage of the translation process involves the analysis of extratextual factors.   Christine Nord 

(1995; 2005), a well-known German translatologist, has developed a summary of the most important 

external textual factors that characterize the communication situation of text and internal textual factors 

affecting the nature of the source text. These factors can be formulated as question words: Who? refers 

to the author of the text or the translator; why? asks about the intention of the author, or the client (one 

who orders the translation), and about the purpose of the text (e.g. the hotel’s advertising brochures are 

intended to support the clients’ interest in staying at the hotel). The question starting in For whom? 

refers to the recipient of the target text. The fact for whom the text is intended significantly influences 

how the translator will work with the defect text. Indeed, the text intended for adults will differ 
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significantly from the one intended for children; the text for the professional public  is different from 

the one for laymen or the non-expert public. The translator must also take into account the cultural 

specifics of the recipient as well as their knowledge of the given field or subject matter when designing 

the target text (Rakšanyiová, 2005; Gromová, 2000). The question about the medium concerns the 

channel through which the translated text reaches the recipient; this factor greatly affects the form and 

methods of translation. The choice of media largely determines the way of communication (oral/written 

communication, acoustic/visual communication). Therefore, the translator needs to know if the 

translation will be published as a book, a journal (or magazine) article, a feature article in newspapers, 

or as a leaflet or a letter.  The text for an oral presentation will vary considerably from a written one. 

Questions about the place and time (where? and when?)  influence the content and the form of the text. 

This applies in particular to demonstrative pronouns and adverbs, for instance this, here, there, 

yesterday, today, etc., which anchor the text into a certain communication situation. However, in many 

cases, the communication situation will change in the course of the translation process because the target 

text is created at some other place and at a different time than the original source text. 

The third stage of the translation process is the analysis of internal textual factors. After the translator 

has acquired an overview of external textual factors, he should then continue to analyse internal textual 

factors to obtain a complete picture of the underlying text. Nord (1995; 2005) describes them as textual 

factors that significantly influence the nature of the source text. These include: the question about what?  

is used to obtain information about the subject-matter of the text. The question word what? refers to the 

content of  the text, i.e. what the author has indicated as the core text content. The question starting in 

What is not/ does not? signals a presupposition implied by the text author. The question about the 

sequence is oriented to organising information in the text, i.e. text macrostructure and microstructure of 

text segments. The question about nonverbal means of communication refers to for instance the formal 

layout, font (letter type), visual text segmentation, use of colours and/or illustrations, etc. The question 

about the choice of words (in what words?) concerns lexical properties of the text, including 

morphological ones, and the function of individual parts of words as carriers of information. The 

question what sentences/clauses?  is used to refer to characteristic syntactic means used in the text 

concerning, i.e. the types of sentence or clause, the relationship between the main clause and subordinate 

clause, etc.; as well as the inclusion of persons in the text (author or the recipient), that is, whether the 

author has included himself in the text, or if the text recipient is included in the text. The final question 

starting in what tone?, which refers to suprasegmental text features, indicates accent, intonation and 

rhythm. 

The translator’s analysis of internal and external textual factors contributes to the knowledge of external 

and internal text factors of the source text and enables the translator to better understand the text itself, 

its function and the aim that the client (one who orders the translation) wishes to achieve, so that the 

translation fully meets the translation order placed by the client. In the course of text analysis, the 

translator forms an overview of the source text and acquires a clear idea about how the text should and 

will look like.  

Translator competences required for creating the target text 

A significant element of text analysis is the translator’s ability to recognize what is defective in the 

source text. The most serious defects in the source text or the target text are those related to the factual 

content of the text. Not even language errors play such a significant role, because in principle, they do 

not prevent the translator from creating a functionally optimal target text, although these errors can 

complicate the process. However, what happens more frequently is that the source text contains 

problematic statements; in this case the primary role of the translator is to address the client (one who 

has ordered the translation) and discuss the points of dispute with him. It is even more important to 

identify defective elements in one’s own text, i.e. in the target text. The translator should be extremely 

critical of his own text and notice that a certain part of the text, the phrase, or a certain expression has 

not been translated adequately.  For example, the Slovak expression “obloha”, which means a vegetable 

side dish on a plate in gastronomic terminology, and it is also a Slovak equivalent of the English word 

“sky” cannot be translated as “Himmel” into German if the text is about meals. Such cases indicate 

possible misunderstandings in the source text, ignorance of terminology, but above all, the translator’s 

failure in creating a coherent target text.  
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Another significant aspect to be considered in the translation is the cultural background of the source 

text and the target text. Therefore, translators need to be experts in the culture-specific production and 

perception of text across languages and cultures (Charfaoiu, 2008). Each text is part of a social 

interaction and is therefore always culturally conditioned, while each language community has its own 

conventions regarding texts.  

 A vital translator competence is the knowledge and active mastering of these text conventions in their 

form and function. Let us refer to this phenomenon as contrastive competence, which can be acquired 

by comparing parallel texts, i.e. the original texts (as a rule not translated), whose communication 

function and topic correspond to the translated text (Floros, 2004). By analyzing and comparing parallel 

texts from different cultures and written in different languages, the translator can identify relevant 

differences and characteristic features at various text levels. It would be ideal for the translator to have 

at their disposal an extensive text corpus with parallel texts in the form of a database, which would 

enable him to analyse parallel texts and their parts quickly and purposefully. It goes without saying, 

however, that such parallel texts can only be used as an aid, since the translator does not know the author 

who wrote the text, and thus cannot be sure whether some parallel text is truly flawless, and the parallel 

text can never contain the scope or kind of vocabulary used by the translator of the target text. Therefore, 

the translator’s competence also involves the ability of selecting from the range of meanings of the same 

word the one that is a true equivalent of the translated word. Moreover, this competence also includes 

the ability to assess the level of translation in terms of its factual (content) correctness. 

All aspects of the translation textual competence mentioned in this paper form a strategic basis for 

developing the target text. Without this base, translation would take place as an isolated and non-

communicative process that is conditioned only by systemic aspects of language. There are many 

parallels between writing the source text and translating it, which have not been adequately explored 

and described in terms of translation. In this context, we have to discuss intertextuality as a text property, 

which refers to a specific relationship between the source text and the target text. This relationship 

depends on the communicative function of the source text (Seresová & Breveníková, 2018). An 

important feature of translation intertextuality is that the differences between languages and cultures 

related to these texts (the source language and its culture, and the target language and culture associated 

with it) need to be taken into account. In the translation process, this is reflected in two ways. Firstly, in 

addition to the subject-matter knowledge, the translator has to possess a sound knowledge of both 

languages and their cultures. The competences and abilities mentioned above also have to be mentioned 

at this point: the contrastive textual competence and the basic knowledge of intercultural 

communication. Translation is thus also intercultural writing. Secondly, interference problems arise in 

translation, in particular through the linguistic effects of the source language on the target language. 

This is a problem that can only be solved with a good knowledge of both languages (i.e. L1 and L2), as 

well as by the mastering of language and communication resources and possibilities).  

Understanding and readability of the text  

In the translation process, the translator has to make decisions on various levels, either textual, language, 

or ethical ones. However, translators can arrive at proper decisions only if they have the relevant 

information at their disposal. The concept of understanding can be explained as the comprehension of 

text content, which does not include only knowledge in itself, but also intellectual understanding, and 

the capacity of capturing links. According to Dilthey, a German psychologist, educator, and philosopher, 

understanding is recognition of  “the inner”, “psyche” by means of external features, which can be 

perceived via senses (Makkreel, 2016).  We can say that understanding is the result of the process of 

arriving at mental perception. The following paragraph explains the meaning of this concept in the 

context of translation. 

Each text created by the author carries some communication intent and is designed for a particular target 

group. It is not as an end in itself, it aims to bring content-specific information to a certain group of 

readers. The process of understanding the text cannot be reduced to the external characteristics of the 

text, i.e. what we can see or hear. Part of the understanding is also the specific situation in which the 

text originates. Moreover, the understanding process involves the source text culture in which the author 

lives, and which is explicitly or implicitly included in the text itself, and of course, the recipient’s culture 

for whom the translation product is intended. In order for the translation as a product to fulfil the role 

for which it is intended, the text has to be understood by the recipient. 
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Understanding of the text is a complex process, which involves two languages, two situations, and two 

different cultures. This process is participated by several persons; consequently, the translator has to 

consider several factors when translating and has to be able to understand the intent and requirements 

of several communication participants. Translators have to take into account facts, function, and 

intention of the source text author, as well properly comprehend what the client (who has placed an 

order for the translation) wants to achieve with the target text, and finally also interests of the target 

reader, i.e. recipient.  

To fulfil all the requirements leading to the understanding of the source text, translators have to have at 

their disposal the precise data on the standpoint and situation of all those concerned. What is the 

difference between the concepts of understanding and  readability of the target text? Readability can be 

assessed by means of several criteria developed by translation scholars. These parameters include 

simplicity (in contrast to text complexity), text segmentation (in contrast to lack of clarity and absence 

of contextual links), brevity (optimum length) and conciseness of the text (an example of the very 

reverse is a useless, unjustified verbiage), and finally, it is an additional stimulation as opposed to zero 

stimulation. Langer et al., (1981) use the term simplicity to refer in the first place to the choice of lexical 

means, sentence structure, and an understandable interpretation of necessary information. Of course, 

simplicity needs to be adjusted to a given situation, function of the target text, and to the target recipient. 

The right text segmentation is a pre-requisite of the proper understanding of the text concerned, since 

the text is clear only when it enables us to freely pursue the flow of thoughts, and if the latter is adjusted 

to the topic and situation (Langer et al., 1981). The concept of additional stimulation can be described 

in various ways, namely as various examples from real-life, using stylistic elements as for example 

rhetorical questions, unusual formulations, and images. The target text author has to be able to use these 

means very sensitively and consider their use carefully in order to capture the purpose, function, and 

original intentions of the source text author.  

Readability is one of the most significant features of every text, either oral or written. It is, therefore, 

necessary for the source text author to formulate their ideas so that in the end, the recipient of the text 

concerned may unanimously identify the author’s intention (intent). As translators we often encounter 

texts of varying degrees of readability. For this reason, it is important for readers/ recipients not only to 

understand the foreign language (in which the source text is written)  but also a particular situational 

context in which the text has arisen. Likewise, the source culture has to be included in the process of 

understanding, the culture in which the author of the  source text lives and which is present, either 

explicitly or implicitly, in the text itself. Of course, the target culture for which the text is designed 

cannot be neglected either.  

Application: an example of developing text analysis competence 

Students of the Faculty of Applied Languages, University of Economics in Bratislava (FAL, UEBA)  

pursuing the study programme of Foreign Languages and Intercultural Communication are preparing 

for a professional career in multicultural and multilingual environments in various international or 

domestic institutions and enterprises. Graduates in this study programme may embark on various careers 

in the future, for instance international facilitators, marketing experts, public relations officers, or as 

translators and interpreters specializing in professional communication, social sciences, and the like. 

Unlike students studying translation as a course of study, students of our Faculty of Applied Languages 

represent  a specific group of learners in terms of knowledge of translation theory and translation skills. 

The bachelor curriculum contains only a limited number of class hours in translation (3 terms/semesters 

per 2 hours weekly). For this reason, it is necessary to talk about a specific graduate profile. Since our 

study programme is interdisciplinary and contains also courses in economics, our students already will 

have received basic knowledge in economics and law before they start translating specialised texts 

(Štefančík, 2018). As part of their studies, students of the FAL UEBA are expected to learn to translate 

relevant documents from the source language to the target language, and vice versa, and to search, 

analyse, and process foreign language materials for their future employers’ needs. One of the most 

important roles of this curriculum is developing competences as closely as possible corresponding to 

the EMT (The European Master’s in Translation) competence profile. For this reason, teachers are trying 

to acquire translation skills and competences needed by a quality translator. One of the most important 

translator competences is text sensitivity, i.e. the ability to recognize semantic errors in the text and 

modify the source text by small adjustments to make it understandable and evoke such ideas in the 
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recipient that correspond to the purpose of text, i.e. text skopus, to produce an interesting target text, 

identical with the source text (Seresová, 2010). Our aim here is to present a concrete text, which can be 

used for developing learners’ text analysis competence.  

Students were presented an original German text, extracted from the information platform of the Haribo 

firm. The text provides information about the firm’s products, its history, press releases, and various 

information about the firm’s events, etc. We modified the text, while the most important information 

was preserved; however, the modifications resulted in the decrease of the text readability. Students were 

assigned to edit the text and correct it to make it comprehensible by the recipient after the first reading, 

and ensure that the resulting text mediated the information corresponding to the source text skopus, i.e. 

to inform the reader about the Haribo firm’s achievements. This kind of assignment belongs to exercises 

that are used to develop learners’ sensitivity to the source text. Students need to be able to recognise 

possible defects in the source text and correct them so that the text intent is preserved. The reception 

and understanding of a complicated and defect text is a demanding task for the learners, which is 

reflected in the fact that only 47% of students were able to recognise defects and incomprehensible parts 

in the text. In some cases, students exchanged only one or more expressions, or revised the wording of 

entire sentences, or even filled in other words that they considered necessary for the text to be 

readable/comprehensible. To develop sensitivity to the source text, we used the following extract (which 

we modified) from the promotional materials of the Haribo firm:  

Bärenstarker Werbeauftritt – HARIBO verzeichnet Rekordwerte 

Erfolgreiche Werbebotschaften sind einfach. Für die Kunden muss die Verbindung ohne langes 

Nachdenken erkennbar sein. Es gibt wohl kaum ein Unternehmen, das darin erfolgreicher wäre als 

HARIBO. 98% kennen den späterer weiterten Slogan „HARIBO macht Kinder froh und Erwachs’ 

ebenso” aus den 30-er Jahren des letzten Jahrhunderts. Bei Jung und Alt bekannt und sehr beliebt – seit 

1991 gibt es eine Werbepartnerschaft mit dem TV-Entertainer Thomas Gottschalk, die dazu beiträgt, 

den Bekanntheitswert zu erhöhen. Die Partnerschaft ist außer gewöhnlich erfolgreich, stabil und 

langwährend. Mit 14 Jahren wurde sie als längste Werbepartnerschaft ins Guinness Buch der Rekorde 

eingetragen. Aufgrund dieses bären starken Arguments gibt es natürlich eine Fortführung. (Hauptrolle: 

HARIBO, n.d.) 

Students identified the second statement as the least comprehensible, and proposed to complement it 

with suitable expressions (syntactic objects). The following are some examples: die Verbindung mit der 

Marke; den Kunden muss der Zusammenhang solcher Botschaft ...klar sein; Zusammenhang mit der 

Marke. The next shortage detected by the students was lower comprehensibility. Students suggested 

that the percentage data should be followed by nouns, namely: 98% Kunden (customers), 98% Menschen 

(people), and 98% Leute (people). However, some students found these figures unimportant and left 

them out completely. It was surprising that most students found the final statement (which was defective 

and incomprehensible at first sight) to be correct and did not suggest any adjustment to it. Other students 

perceived the statement as incorrect and incomplete, which was reflected in their target text – some of them 

translated it incorrectly and some omitted it completely. This could be interpreted as the signal that the 

sentence was not understood. The sentence should have read as follows: Aufgrund dieses bären starken 

Arguments sollte die erfolgreiche Partnerschaft (Zusammenarbeit) fortgeführt werden. This example 

illustrates how the training of the initial stage of text analysis should be conducted (Can I understand the text? 

Is it necessary to make some content or form adjustments?) and how to develop learners’ sensitivity to the 

source text. 

Conclusion  

In the present paper we approach translation as a process that involves both routine and deliberate 

management of our activities. Translation is also a creative activity, as it results in developing a new 

text, while the content, cultural background and text function remain preserved.  

Translator analysis of internal and external textual factors contributes to the knowledge of external and 

internal text factors of the source text and enables the translator to better understand the text itself, its 

function and aim, which the client (one who orders the translation) wishes to achieve, so that the 

translation fully meets the translation order. In the course of text analysis, the translator develops an 

overview of the source text and acquires a clear idea about how the text should and will look like.  
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Translator competences described in the paper (contrastive competence, intercultural competence, 

source text sensitivity, etc.) are necessary for developing a high quality target text. Translation can be 

thus viewed as intercultural writing. Translators have to approach their translation task with adequate 

interdisciplinary knowledge and skills, which enable them to perform text analysis, recognise defect 

elements in the source text, supplement their factual knowledge in the field described in the source text, 

use suitable parallel texts purposefully, as well as consider the cultural background both of the source 

and the target text. 
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COMMUNICATION BY TEXT IN THE PEDAGOGICAL INTERACTION 
FOR TEACHERS’ PROFESSIONAL COMPETENCE 

Desislava Siderova1

 

Abstract: In the present study, communication by texts is seen as a prerequisite for constructing textual competence through 

case studies in the university students’ training. The thematic texts are oriented to nature-related concepts that create an 

integrative context of the learning (kindergarten children’s poems in the pedagogical interaction are aimed at developing 

professional competence in future pre-school teachers). Nonparametric methods for nominal data are used (test of goodness 

of fit and test of independence). The predominant text-initiating technique (the descriptive one) in the case study 

predetermines the leading orientation of the students towards the knowledge about the natural world as part of the educational 

field "Еnvironment" in the kindergarten (47.62% of all the integration opportunities). The research shows that students in 

pedagogy find successful decisions on professional cases. 
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Introduction 

The change in the educational paradigm through the enhanced penetration of the competencе approach 

in university didactics predetermines the discovery of specific educational priorities to be addressed in 

the context of the educational needs of the students themselves. The planning of text-centric training 

within the linguistic courses is considered to be promising in terms of increasing the quality of the 

educational service with the pedagogical students. 

The purpose of the present study is to specify the educational priorities of the curriculum included in 

the preparation of linguodidactcs of the Bulgarian language in the area of textual competence as part 

of the professional competence of the pedagogical students who are preparing to be teachers of pre-

school children in the conditions of kindergarten. 

Based on this study, criteria have been identified for the inclusion of literary texts in the pre-school 

educational process, by means of students acquiring the skills to take into consideration the age 

specifics of preschool children and the text characteristics of the speech product. Information about the 

various techniques of text creation is systemized, linked to the genres of productive and reproductive 

texts in pedagogical interaction with children in kindergarten. 

Theoretical framework 

In the framework of contextual learning, the parameters of textual competency of the future teachers 

of children are sought, which competence they will need for their successful realization in line with 

the European Qualifications Framework for Lifelong Learning (European Commission, 2009). It is in 

the realization of the transition from text centrism to anthropocentrism (educational content – 

technological realization of the pedagogical interaction in the kindergarten) that the manifestations of 

the professional competency of the pre-school teacher are sought. 

In the context of this study, we stick to the understanding of textual competence as a set of skills for 

building and adopting a linguistic text. It encompasses the rules that apply in a given language for 

constructing different types of constituents and applying the types of texturing mechanisms, as well as 

corresponding towards more specific competencies related to productive and/or only receptive 

handling of separate types of texts (Dobreva & Savova, 2009, p. 237). 

An important aspect for the study is the understanding in the spirit of constructivism of children's 

concepts as the child's "own understanding of the studied processes and phenomena" with "an 

individual, imaginary, open, integral and active character" (Petrova, 2005, p. 39). In the study, the 

concept of a natural object in the lyrical text is often of an anthropomorphic nature. In this case, the 

artistic text is considered to be a broader field in which the concept of the natural environment built up 

in childhood will be deployed, so far only at the pre-school age at a supportive level. Building the 

concept of a natural object by using the artistic text in pedagogical interaction is seen as the mastering 

of a cognitive development strategy that focuses on integrative knowledge. The merging of the literary 

image with the natural and scientific understanding of the natural objects is a stage characteristic of the 
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child's knowledge, their differentiating being attached to the formation of concepts reinforced by the 

educational process in the school. 

The research is also interested in creating texts as a result of communication with the original poetic 

text. The above-mentioned text creation can be seen as a "recomposing", understood as "a change in 

the content of the foreign text, without affecting the overall concept" (Tankova, 1998, p. 70). In this 

case, the child must preserve the source concentration for the natural object created by the author of 

the lyrical work, but build his or her own text from the communication with the primary one. It would 

be interesting to trace the extent to which the created source text in the process of pedagogical 

interaction follows the scientific ideas about the natural world or the ideas of the children brought 

about by literary communication. 

Diagnostic Procedure 

65 students in Pre-school and Primary School Pedagogy took part in the survey. They are trained at the 

Faculty of Education of Trakia University, Stara Zagora, Bulgaria. 

65 different texts were used. Their authors are Bulgarian poets – classical and contemporary authors of 

literature for children. The main focus being directed at tracking the characteristic changes in the 

natural environment during different seasons with a special interest in living organisms in the given 

context. However, as far as works of literature on children are concerned, natural information is 

translated into artistic images of aesthetic value. This predetermines the use of the personification of 

natural objects and phenomena in a significant part of the texts. The direction of work on fictional 

texts with natural concepts is very suitable for the age of these children. This also predetermines the 

invariant situation of pedagogical interaction to which the student who is a future teacher of children 

has to find a methodical approach during the diagnostic procedure with the use of case studies as an 

instrument in the research (Figure 1). 

Figure 1: The Concept of the Nature according to poem  

 

Source: Author 

The study itself consisted of 2 strands which, on the one hand, track the students’ theoretical 

knowledge of the text and, on the other – their ability to adapt them according to the age specifics of 

pre-school children and to transform them according to the specifics of the pedagogical interaction in 

kindergarten. For the application of the knowledge and skills in the implementation of contextual 

training within the framework of the university linguodidactics, an individual case study is submitted 

to the student on a paper carrier in the performed diagnostic procedure. This implies the application of 

a specific approach to the text predetermined by itself, but also by the peculiarities of its recipient – 

the future kindergarten teacher – in their role as mediator in the triad of author – text – children. The 

communication with the text in the pedagogical interaction is seen as a prerequisite for constructing 

textual competence, which in turn is part of the professional competence of future teachers. In order to 
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realize the aim of the research, the students perform a system of 10 tasks, united by the conceptual 

direction of the case study presented to the studied persons: to outline the leading parameters of the 

pedagogical interaction with the children in kindergarten based on the artistic text belonging to the 

poetic genre, taking into account its text specifics (Table 1). 

Table 1: Text-based tasks of the case study 

Student determined  

the text specificity of the case study 

Student determined  

the pedagogical interaction  
in the kindergarten 

text as written text, artistic text, poem, predominant 

text-inferring technique 

core of the state educational standard 

link between the topic and the title of the text age group in the kindergarten the text may be 

included  

idea of the text (understanding of the author's 

intention)  

targeting aimed at mastering competencies by pre-

school children 

кeywords leading to the leading lexico-thematic 

fields 

texts that children can create as a result of the 

literary communication 

 questions on the content of the text of the case study 

educational field should be implemented in the 

integration  
 

Source: Author 

Results and Discussion 

The results of the diagnostic procedure that can be inferred with regard to the knowledge of the text 

specifics and the planning of pedagogical interaction will be presented below consistently, although 

the activities for their mastering take place synchronously. 

Results regarding the described text specificity  

The majority of students correctly define the text as written – 49 students, representing 75.38% of the 

total sample; artistic – 63 (96.92%); the genre is identified as a poem by 64 of the surveyed persons 

(98.46%). Regarding the predominant text-inferring technique, 37 students (56.92%) are directed to 

the descriptive one. Concerning the link between the topic and the title of the text, the data show 

inaccuracies in understanding. The largest number of students consider that the title of the work is 

related both to the function and to the theme of the text – 27 students (41.53%), 18 – only with the 

topic (a relative share of 27.69%) and 11 (16.92%) – only with the function of the text. Most of the 

texts do not contain in the title a signal for their functional orientation. 

Drawing the idea leads to an understanding of the author's intention when creating the text, and this 

should evolve into adequate targeting aimed at mastering competencies by pre-school children. 

Expectations in this direction are not sufficiently justified. Students formulate keywords leading to the 

leading lexico-thematic fields, as well as the idea of the text, but find it difficult to point out the 

competencies around which the pedagogical interaction with the children in the kindergarten is 

centered. For example, about 1/5 of all people surveyed – 14 students (21.54%) – demonstrate a 

refusal to indicate competencies, as the reason can be found in the "openness" of the task – it requires 

reading comprehension of the source text. 

Results concerning the pedagogical interaction 

Initially, the students had to identify the core of the state standard on pre-school education (Ministry of 

Education and Science, 2016, pp 94-97) in the educational field "Bulgarian Language and Literature", 

which is most closely related to the text of the case. That is "Perception of a literary work" which was 

truly identified by 46 of the surveyed students (70.77%). 

The students also determined in which age group in the kindergarten the text of the submitted case 

may be included in the educational process. These were prioritized in the following age groups: 28 

students of all people surveyed (43.08%) to the second age group (4-5 year-old children) and 21 

(32.31%) to the third preparatory school age group (5-6 years-old children). Only 4 students (6.15%) 

chose the beginning of pre-school education, and 6 (9.23%) – the "exit" of that educational stage. 

Here, along with the specificity of the artistic construction itself, the text volume can be taken into 

account as an average number of words, an average number of sentences and an average number of 
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words per sentence. The average number of words used in the study is 62 and the average number of 

sentences is 6. For the last variable, an average number of sentence words, the most common value in 

the distribution is 9 and it is 9 times available in the sample (the mode of the sample is M0 = 9 and the 

median is Mdn = 13). This data outlines the preference of the students to the intermediate educational 

levels in the kindergarten as regards the inclusion of the poetic texts provided in the case study.  

The table below presents the children's texts that they can create as a result of the literary 

communication. They are ranged according to their correspondence with the text. 

An analysis of one variable is carried out, namely, finding out whether university students prefer a 

particular type of text that children can create as a result of literary communication. A Chi-Square (χ2) 

test of goodness of fit is applied. Under the null hypothesis (H0), students will not prefer a particular 

type of text that children can create as a result of literary communication. The critical value for χ2 at 

the 0.05 level with the number of degrees of freedom equal to 4 is 9.49. The null hypothesis (H0) is 

rejected, the calculated value of χ2 is greater than the critical value (11.28 > 9.49). Students ranking the 

first-line mostly the descriptive texts (35,85%), demonstrating preference for them as secondary ones, 

resulting from the communication of children with the original text with the concept of nature. The 

students' preference is outlined in the creation of a textual description correlating with the derived 

predominant text-inferring technique of the source text (the descriptive one). This in turn is 

predetermined by the leading concept in the texts included in the case study, namely the seasonal 

changes in nature (Table 2). 

Table 2: Creating texts as a result of communication with the source text 

Specified secondary 

texts 

Ranged according to the correspondence with the text  

 

Total 
First 

range 

Second 

range 

Third 

range 

Fourth 

range 

Fifth 

range 

Text description 19 15 8 5 3 50 

Text about experience 5 10 10 12 11 48 

Text based on 

imagination 

13 10 9 5 10 47 

Text on some word 

basis 

9 8 11 12 13 53 

Text based on images 7 7 7 10 6 37 
 

Source: Author 

Interesting is the data regarding which educational field should be implemented in integration within 

the pedagogical situation in the field "Bulgarian language and literature" in kindergarten, which is 

related to the text of the case study (Figure 2). 

Figure 2: Educational field should be implemented in integration which is related to the text of the 

case study 

 

Source: Author 

The state standard on pre-school education, which logically follows from the leading concept in the 

texts, namely the pre-school field "Environment" (Ministry of Education and Science, 2016, pp 99-
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102), has been marked by 50 students, representing 47.62% of all the mentioned integration 

opportunities (105). It is followed by "Fine Arts", which is mentioned by 28 of the students (with a 

relative share of 26.67%) and in the educational area "Music" with 12.38% – 13 students. The second 

and third place of the arts-related directions is connected to the syncretism in the aesthetic sphere. The 

original text is a work of art literature and is organically integrated with them. We have already noted 

that students demonstrate a preference for descriptive texts. It is interesting to see whether the students 

who have designated the descriptive texts in the first place as the most appropriate in the creation of 

secondary texts have also indicated the educational field "Environment" for an integrative context in 

the pedagogical interaction. An Independence Test (Chi-Square χ2 test of independence) is used. It is 

assumed that students who have indicated the descriptive texts as secondary with first grade will in 

most cases mark the educational field "Environment" as an integrative context for the pedagogical 

situation in kindergarten compared to the students who did not specify the descriptive texts with the 

first ranking. The null hypothesis (H0) states that the two values are independent. Students who 

pointed out the descriptive tests, as well as those who did not specify them, will have the same share in 

marking the education field "Environment" as an integrative context. A cross-table of the survey 

participants is used. The critical value at level 0.05 and at 1 degree of freedom is 3.84. The calculated 

value of χ2 is less than the critical value (0.2 < 3.84), and in this case the null hypothesis (H0) cannot 

be rejected. It has been established that there is no connection between the rankings of the descriptive 

tests as first and the designation by the students of educational field "Environment". 

The students were also asked to formulate questions on the content of the text of the case study in the 

framework of the discussion, taking into account the age specificities and the specifics of pedagogical 

interaction in the educational field "Bulgarian Language and Literature" in kindergarten (Table 3). 

Table 3: Questions used in the pedagogical interaction 

The concept of "nature" in the poetical text Questions to the literary text 

The Sun 

The Moon 

Stars 

Who rises in the sky? 

Who does the sun shake hands with in the morning? 

What does the sun do with the snow? 

What do the stars do? 

What are the rays of the sun in the evening? 

How do the mountain and the sun part in the evening? 

The weather  Where is the little cloud going? Where is it flying to? 

What will shine when the rain stops? 

What happens with the forest when it rains? 

What did the wind do during in the night? 

What can you see above the earth in summer when it is 

very hot? 

How does the snow fall? 

Seasons Why do leaves fall? 

What happens to the trees in spring? 

What do birds do in spring? 

Plants Why has the pine tree frozen? Why can’t it fly as the 

birds? And where do they fly to? 

Where has the lilac blossomed? 

What do the thick weeping willows do? 

What can we pick in the forest? 

What are the flowers that have blossomed? Describe the 

flowers. 

Animals Why do birds fly south? 

Who is awakening from hibernation? 

Which animals hide under the mushroom? 

Where did the ant stop? 

When do the crickets fall silent? 

What did the little rabbit do when he saw the snow? 

What are the songs of the nightingale? 

By what traces do we recognize the squirrel? 
 

Source: Author  
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The most common value in the distribution are 6 questions: it occurs 8 times in the sample, so 

consequently the mode is M0 = 6. The mean value (M = 6.91) and the median (Mdn = 6.5) are close 

which indicates that the variable "questions asked to the text" by students who are future educators is 

approximately normal. With 15 students (23.08%) there is a refusal to formulate questions, and that 

skill is considered by linguodidactics as important because it builds the skeleton of the heuristic talk 

within the pedagogical interaction. 

The structure of the questions asked from a formal-semantic point of view is also interesting. The 

small relative share of the lines-incentives (11.41%), which are complex sentences, is explained by the 

age specifics regarding the use of clear and specific formulations in the presentation of stimuli. 

Dominant are sentences with full question words, such as Who? Where? When? What? How?, with 

only 1.68% of the relative share of questions in the composition of which the Why? word present, 

seeking communicative intent. A positive impression is given by the fact that the students avoid 

questions with question marks that require a yes or no answer – in this case study only of 2.68% 

relative share (Table 3). 

Conclusion 

The study shows that pedagogy students find successful decisions on professional cases. They help to 

adequately diagnose the level of textual competence. This is seen as part of the professional 

competence of future pedagogues. Thanks to the acquired competencies at the university, future 

teachers can successfully perform pedagogical interaction in kindergarten under changing conditions 

and an integrative context. This is the case with communication with texts in children from different 

age groups. However, greater attention is needed towards the mastery of skills for adequate targeting 

in pedagogical interaction. This also guarantees an adequate technological build-up of the pedagogical 

situation in its planning and realization in a real pedagogical environment. 
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RAISING AWARENESS OF SCHOOL SOCIAL WORK IN SLOVAKIA 
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Abstract The objective of the present study was to point out the current perception of the roles of school social workers and 

other professional staff members in secondary schools from the perspective of school managers. In conducting the research, 

the authors focused on interrelationships between social work and education. In using the qualitative method of semi-structured 

interviews, the authors analysed the current state in the school environment from the perspective of school managers in 

secondary schools in the Nitra Region. There were 16 respondents included in the study. According to the respondents, the 

school environment is able to recruit professional staff members, and thus reflect the increasing need for professional 

interventions in dealing with increasing social risk factors. According to our findings, the most acceptable form is employing 

a school social worker directly by the school. In the present, however, there is insufficient funding, legislative anchoring of 

school social work, and specialised education for social workers. 
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Introduction 

One of the key factors in the process of professionalization of school social work abroad is research in 

the field. It has contributed essentially to the implementation of school social work in many countries 

where school social workers are an indispensable part of educational institutions. Social work as a social 

institution reflected the current challenges and demands of the time in which it evolved. The need for 

school social work was already present since the beginning of the previous century and has not changed 

for more than a century. Only the objectives and interventions based on the political and societal 

contexts, as well as research findings, have been changing (Skyba, 2015). Despite many obstacles, it 

retains an indispensable position and is generally accepted in the society.  

In Slovakia in 1999, Labáth stated the legitimacy of the social worker in the school environment, as he 

considered the social worker to be an expert on the social environment. “He understands the mechanisms 

of the impact of the social environment on an individual, knows the dynamism of small and large social 

groups and organisations, knows the risks and potential of social relations, and has knowledge on the 

aetiology of children and young people at risk, especially on the negative social factors. He can reliably 

assess the effects of a given social environment on an individual. The social worker has methods of 

influencing the environment by social mechanisms – for example by developing a positive peer culture, 

stimulating open two-way communication, developing the community principles, collaborating with 

families and social networks. All this can be achieved through group work, intertwining the out-of-

school environment and school system, out-of-school activities, and working with school as a social 

system” (Labáth, 1999, p. 3; translated by the study authors).  

Only in 2006 we can talk about the beginning of school social work in Slovak schools. That year, through 

the project School Social Work implemented by the town of Považská Bystrica, there was one school 

social worker in two primary schools. Furthermore, there was a social worker at the grammar school in 

Trnava. Later, for a short period of time, there were school social workers in schools in Nová Dubnica, 

Ilava and Svinná (Vasiľová and Lovašová, 2018). 

However, those posts were abolished. According to Lengyel (2016), one of the main causes was the 

legislative amendment of the School Act in 2008 by which the post of social pedagogue was included 

in the professional staff. School social workers were not included in the legislative amendment despite 

the initiative by the professional public. In the present, there are no school social workers in schools in 

Slovakia.  

One of the conditions for the successful implementation of school social work in Slovakia is the 

readiness of the educational system and society to reflect the changing needs of children and young 

people, and to respond to these changes. Such readiness was one of the central aspects present during 

the formation and successful implementation of school social work abroad (Skyba, 2015). 

At present, social workers are perceived internationally as trained professionals who provide services 

related to personal, social and emotional coping with life challenges of an individual – pupil in school 
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and society. They connect the home environment, the school environment and the community. They 

support pupils and their successful management of stress situations affecting the learning process. 

School social work is perceived as a specialised area of social work practice which can be performed 

after successful completion of further education. In the school environment, competent social workers 

are able to provide unique knowledge and skills. Their services can be divided into five levels: 

 Services provided to students  

 Services provided to parents and families  

 Services provided to pedagogical and professional staff  

 Services provided to the community  

 Services to the general public  

 Administrative and coordination activities (SSWAA, 2018). 

Data and methodology 

We have formulated the research problem as follows: What are the opportunities for school social 

work in Slovakia? For the purposes of the paper, we draw attention to the results of our research which 

show the acute need for changes in the school environment, the negative effects of the absence of 

professional staff in schools, and also the obstacles on the basis of which school managers cannot 

employ professional staff. 

The sample consisted of the school managers at secondary schools, i.e. the head teachers and deputy 

head teachers at the secondary schools in the Nitra Region. We limited the research on a territorial basis 

related to the size of the sample. In the Nitra Region, there are currently 87 secondary schools whose 

founder is the Nitra Self-Governing Region and nine church secondary schools (SSaSZ, 2018). We 

decided for these respondents because the head teachers and deputy head teachers conduct and are 

present at interviews with pupils and their parents. The key inclusion criterion was the fact that it is them 

that are competent to get social workers and other professional staff into the school environment. Based 

on our research results, we argue that the future implementation of school social work in our conditions 

depends on their belief and initiative. There were managers of 16 secondary vocational schools, ten 

deputy head teachers and six head teachers, participating in the study. 

There were 25 % of all secondary vocational schools in the Nitra Region participating, i.e. 16.67 % of 

secondary schools from the total number of secondary schools in the Nitra Self-Governing Region. 

We used a qualitative research design and collected the data with the use of semi-structured interviews 

in 2017 and 2018. We analysed the data by open coding. 

Results 

In the following tables, we list the most important results. 

According to the respondents it was important that the government provides schools with real 

possibilities to employ a professional staff member. His importance and benefits for schools are evident 

to them, but in seven schools where they did not have any professional staff members, they will not be 

able to employ professional staff members even in the near future. They do not have the financial and 

material possibilities, even if they see a constantly increasing need for their presence. 

The importance of the presence of a professional staff member in schools was confirmed by the fact that 

all respondents cooperate with external organisations (e.g. pedagogical and psychological counselling 

and prevention centres, or specialised pedagogical counselling centres) only in extreme situations when 

they are not able to tackle the situation on their own. In cases which must be reported, they cooperate 

only with the police. In addition, intermittently they use some of the offers they get, including one-time 

workshops, concerts, or professional lectures. As the respondents stated, they lack the confidence that 

the intervention might actually help the pupil and, in many cases, they think that it would be correct to 

proceed in a different way than suggested by the expert, but they have no impact on the change. If such 

an expert is right in the school, and is an employee of the school, the respondents have an opportunity 

to express their opinions, intervene in the process, or discuss the correctness of a chosen strategy, or see 

what the reaction of the pupil or his family to the expert’s intervention is, and see the results in the long 

term. 
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Table 1: Necessary changes in the educational system from the respondents’ perspective 

Necessary changes in the educational system from the respondents’ perspective N = 

Abolition of funding by the number of pupils 16 

Centralisation of the secondary educational system directly under the Ministry of Education 7 

Assigning the secondary schools to individual municipalities 2 

Involvement of school managers in drafting legislative proposals 12 

Cancelling Year 9 at primary schools 8 

Obligation for all schools to employ a professional staff member 14 

Reduce the number of schools 16 

Reconsidering the priorities in education 6 
 

Source: Author 

 

Table 2: Negatives of employing a professional staff member 

Codes Categories N = 

Reduction of teacher's work load at the expense of the salary for a 

professional staff member; decision making whether to employ a 

necessary teacher or professional staff member; 

Draining the school 

budget 
9 

Non-acceptance and disbelief by teachers; perplexed responses by 

teachers; requiring delicate information about pupils; expectations that 

professional staff members will agree with teachers on everything; 

failure to respect the advice and recommendations provided by a 

professional staff member; 

Rejecting attitudes 

among teachers 
7 

Persistent social risk factors; the results of work came up gradually, in 

some cases after a longer period of time; pupils needed more time to get 

used to a fact that there was a professional staff member in their school 

and before it occurred to them that they could visit him with their 

problems; a large number of pupils still address their teachers or school 

managers with the problems that are the responsibility of a professional 

staff member; 

Absence of immediate 

results 
6 

 

Source: Author 

 

Table 3: Negative consequences of absence of a professional staff member in schools 

Codes Categories N = 

Exhaustion of the respondents, teachers; working beyond the paid 

working time; transfer of problems to the home environment; enormous 

workload of the staff; the emphasis on teachers’ education, not only for 

the purposes of enhancing their skills, but also for the purposes of 

providing quality interventions in dealing with social risk factors; 

directives, prevention materials addressed mainly to teachers 

Employee burnout 12 

Non-professional interventions by the respondents, teachers; 

identification with the pupil’s parent’s role; acting outside their 

competence; failure to fulfil obligations in reporting social risk factors; 

lacking professional diagnosis of social risk factors; self-help problem 

solution; lacking cooperation with external institutions; the problems are 

only spoken about but there is no action; lacking preparedness of staff 

for a wide range of social risk factors occurring in the school 

environment 

Non-professional 

procedures in tackling 

social risk factors 

10 

 

Source: Author 

Discussion 

In our research, we focused on finding the respondents’ opinions on the roles of social workers in 

schools. According to the respondents, they would like a social worker to be in the post of prevention 

and educational counsellor. If possible, they would exempt a teacher from this post which includes not 

only other responsibilities, trainings, administration, but it also requires greater skills and abilities, for 
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example crisis management, working with pupils not just as a teacher, which, in the words of the 

respondents, causes considerable difficulties to the staff. Three respondents were satisfied with the 

performance of the prevention coordinator and the educational counsellor in their school. Four 

respondents out of 13 stated that they explicitly cover his activity, and in most cases, they or other 

colleagues from the school management deal with situations that belong to his agenda. Six respondents 

stated that they were not satisfied with preventive activities or their forms. In addition to the notice 

boards on the subject, one-time educational concerts, theatre performances and one-time lectures by 

selected guests, there are no other prevention activities performed with pupils. Three respondents stated 

that what is legally defined in these posts, it is also fulfilled, but they know from the teachers themselves 

that these functions are carried out only on the grounds that they have the sufficient number of hours of 

work or at least a slightly higher salary. A particular relationship to this activity or belief about the 

importance and relevance of this activity were absent. Therefore, the respondents would welcome if 

these activities would not have to be carried out by a pedagogical staff member, convinced that this 

could automatically enhance their level and effect. According to the respondents, other activities that 

could be included in the work of social workers were working with families, working with a class, in 

particular for the purposes of adapting pupils coming from a primary school to a secondary school, or 

training of communication and social skills in pupils. They also saw a small space in the lessons of 

selected subjects and thematic units, or cross-sectional themes. In their opinion, the social worker could 

lead these lessons and carry out ready-made activities. Six respondents at whose school there was a 

school psychologist stated that if they had a social worker at their school too, he might perform some 

activities done by a psychologist, such as group prevention activities, and participation in various school 

events and trips. As they stated, if the government created the conditions for employing a social worker, 

they would not refuse it. At this point, we also outlined the post of social pedagogue which may be 

carried out by a social worker. None of the schools employed or planned to employ a social pedagogue 

and did not know anything about his possible activities in the school environment. Even though they 

knew that this post was legislatively anchored, it was surprising for them that we considered these two 

experts, a social pedagogue and a school social worker, equal. We did so on the basis of a literature 

review. Klein and Rosinský (2013) state that “the priority of a social pedagogue (school social worker) 

is to create a healthy social system in schools that accepts the individuality of the pupil, stimulates his 

potential, promotes positive emotions, does not cause fear, mediates the experience of success, teaches 

to communicate openly, prefers cooperation, etc.” (Klein, Rosinský, 2013, p. 99; translated by the 

authors). 

A social pedagogue at school can fulfil a cumulated function of both a social pedagogue and a prevention 

coordinator. The post of social pedagogue as a professional staff member is not yet sufficiently occupied 

in schools, despite an increase in the incidence of socio-pathological phenomena. The post of prevention 

coordinator is often performed by a pedagogue teaching two subjects merely formally because of his 

workload in the educational process (Klein, Rosinský, 2013, p. 105). 

Similar activities to those included by our respondents in the job description of school social workers 

were also stated by teachers participating in the study by Skyba (2015). The respondents in the study 

expected from a school social worker an assessment of the pupil’s family environment, consulting at all 

levels, and communication and close cooperation with social welfare authorities, other organisations 

and in particular the pupil’s family. According to them, the main target groups of school social workers 

should be in particular pupils with emotional problems and behavioural disorders, and pupils who have 

problems with their inclusion, school attendance, and problems with addictions or aggressive behaviour. 

Roles of social workers in the school environment: 

A school social worker as a staff member – the benefits of employing a social worker directly by a school 

can include a detailed overview of the functioning of the school and its internal system, hierarchy, 

climate, educational goals and active participation in school life. The teaching staff are sufficiently 

familiar with his work and there is faster acceptance of his action, as he is present in the school 

environment to the same extent as other pedagogical staff. This way of employment creates a space to 

get to know not only the pupils and classroom environment, but also to get to know individual teachers 

and develop workplace relations, mutual respect and effective cooperation. The social worker can 

respond promptly to the situation and it is not necessary to wait for his arrival and intervention, or to 

provide him with important information again and again. An advantage is also his own space, office, 
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technical and material equipment being constantly available. The social worker has adequate space to 

create a stable multidisciplinary team and reconcile his work with teachers as well as other professional 

staff members and define individual competences and tasks. At the same time, within his profession, he 

does not have to travel so often. Of course, such a relation also brings disadvantages as a direct 

subordination to the school management, accountability for all his activities to the school management, 

less control over the use of his working time, and also less space to meet other extra-curricular activities. 

There is a risk of a reduced rate of objectivity and complying with the school’s efforts to achieve its best 

possible image. Another threat is in the greater isolation from the community and in the possible 

absorption by the school’s internal problems. Furthermore, also from the outer perspective they are 

primarily perceived as school staff members and can be perceived as part of systemic problems of the 

educational system. Therefore, it is necessary for a social worker to have the necessary personality 

characteristics and professional capabilities to identify and respond to the threats (Link, 1991). 

A school social worker as an employee of a self-governing region, a municipality, an office of labour, 

social affairs and family, or as a self-employed person – based on the examples of the implementation 

of a school social worker in Austria, we state the possibility of funding school social workers through 

projects subsidized by the national or European funds. One of such forms of funding is the non-repayable 

financial contribution for projects in various operational programmes, such as the Operational 

Programme Human Resources, funded by the European Social Fund and the European Regional 

Development Fund. In case of the project implementation through which a social worker could operate 

at school, it would be possible to measure the results of his work and the effects of his action in the 

school environment for this period, which could contribute to the development of this practice and to a 

greater interest of schools in the interventions of social workers in their schools. 

A school social worker/social worker as a staff member of a counselling facility – the essential parts of 

this system of educational counselling and prevention are, according to the Act No. 245/2008 (School 

Law), the centres of pedagogical and psychological counselling and prevention (CPPCaP) and 

specialised pedagogic counselling centres (SPCC). The specialised pedagogic counselling centres can 

employ special pedagogues, speech therapists, therapeutic pedagogues, psychologists, social workers, 

physicians, nurses, physiotherapists, or rehabilitation workers. The activities of the social worker as an 

employee of the centre for the specialised pedagogical intervention focus on coordination activities in 

the provision of services in the facility, and creating favourable conditions for a successful adaptation to 

the services provided. The social worker ensures smooth communication between the parties and smooth 

provision of the services. He is also responsible for recording the information about the clients of a 

facility and keeping a written agenda on the services provided and the clients. In addition to coordination 

and administrative activities, he can provide social counselling, and specialised counselling for children 

with handicaps and their families (CSPP, 2018). 

In the Nitra Region, there are 11 state specialised pedagogic counselling centres and 11 private 

specialised pedagogic counselling centres. There are also eight state centres of pedagogical and 

psychological counselling and prevention (VÚDPaP, 2018). 

There is a social worker currently working in one private specialised pedagogic counselling centre in 

Nitra and in one state specialised pedagogic counselling centre in Šahy. There are four administrative 

and social workers working in the centres of pedagogical and psychological counselling who are 

responsible for administration in the facility, and in two cases they are responsible for the first contact 

with the client and his family. These facilities are in Nitra, Nové Zámky, Šaľa and Levice. The staff of 

these facilities include mostly psychologists and special pedagogues, who are employed in all the 

facilities; in ten facilities (CPCC) there are also speech therapists; in four CPPCaPs and two CPCCs 

there are also social pedagogues; and in two CPPCaPs there are also therapeutic pedagogues. 

The model of a school social worker employed by a municipality or an external institution was supported 

also by Zeitlin et al. (2005) who, on the basis of their long-term study, found out that a greater success 

rate and a higher level of work were in school social workers who were not school employees. The 

essence of this result was that those workers attached much greater importance to their further training. 

Molíková (2013) suggests that it might not be necessary for a school social worker to be an employee 

of the school, provided that an educational counsellor, or a school psychologist or other expert would 

be able to cooperate actively and have a mutual positive relationship with an external social worker.  
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The respondents in our study (N = 16) clearly stated that, from their point of view, the only possibility 

was to employ a school social worker by the school management. As they repeatedly stated, they did 

not trust the external institutions. In the respondents’ statements we identified their fear and concerns 

related to revealing the system of functioning of the school to a foreign entity. At the same time, as the 

greatest advantage of this option they perceived the permanent presence of an expert at school and the 

opportunity to analyse the current situations and also the individual social risk factors together and on a 

daily basis and in the long run. 

From our point of view, we can argue that whether a social worker is an employee of a school, a 

municipality, or another organisation, an important factor is that his professional recommendations are 

binding for the school and that he has space at school to effectively identify the necessary information 

and communicate with everyone in order to provide interventions and operate effectively from his 

position as soon as possible. 

Recommendations for practice 

Based on our study, we formulated individual recommendations for practice: 

 We recommend further research on the possibilities of school social work in the Slovak 

conditions from different perspectives (from the perspective of social work professionals, from 

the perspective of experts working with children and youth, from the perspective of the pupil's 

family, from the perspective of pedagogical staff, children and youth, etc.) 

 We recommend that the professional public should develop the systematic preparation of 

technical supporting documents necessary for the future implementation of school social work 

in Slovakia. 

 We recommend making the effort to precisely and clearly define qualification requirements for 

the post of school social worker, his competences, activities, responsibilities, etc. 

 We recommend enacting the obligation for each primary and secondary school to employ at 

least one professional employee. 

 We recommend submitting suggestions and calls for funding schools from the state budget to 

cover costs for professional staff members. 

 We recommend pointing out the importance of legislative changes and the legislative definition 

of a school social worker in the Act No. 245/2008 (School Law), the Act No. 317/2009 on 

pedagogical staff and professional staff, and in the Decree No. 437/2009 which defines the 

qualification assumptions and specific qualification requirements for individual categories of 

pedagogical staff and professional staff. 

 We point out the need to develop a system of further education for school social workers – e.g. 

in some US states, in addition to the master’s degree in social work, they have to obtain a 

certificate in the specialty in school social work. 

 We recommend that social workers and the professional public promote and conduct education 

in the school environment, and inform the school management, pedagogical staff, children and 

youth and their families about the activities of school social workers in order to increase the 

number of professional staff in schools (at least, point out the possibility of employing a social 

worker at the post of social pedagogue, and the possibility of conducting educational counselling 

and prevention coordination by a professional staff member at school). 

Conclusion 

The history of school social work in the USA is more than a hundred years long. According to the 

International Organisation for School Social Work, Slovakia is among the more than 53 countries where 

school social work is carried out. However, this information does not reflect the reality (Klein, Rosinský, 

2013). At present, this position has not been legislatively anchored yet; there is no funding available; 

the pedagogical public has not been informed about this possibility. This area has not been sufficiently 

explored; a professional debate that would have real impacts and power to influence its implementation 

in the Slovak educational system has only started. Several authors recommend opening a debate among 

professional staff, in particular a debate with social and special pedagogues to define the activities of 

these professionals and school social workers, and to reduce the extent of an overlap in the activities of 

individual professionals (Klein, Rosinský, 2013), and a debate within our profession among social 
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workers, since as reported by several authors, the need to implement the post of social worker in the 

school environment corresponds with the growing tendency of the incidence of social risk factors in 

schools which are an important cause of school failure (Matulayová, 2013). In our opinion, it is 

important to encourage this debate also directly in schools, even though often there are no professional 

staff; the teachers are those who need to learn about the possibility, and that social workers may bring 

not only relief but also benefits to them. That’s why we focused our study on school managers.  

Raising awareness in schools is necessary; it is not possible to implement school social work in Slovakia 

if teachers and school managers do not want it. The head teacher is the only person who can employ a 

social worker as a school employee or allow a social worker to operate at a school as an employee of an 

external institution. The head teacher is an initiator and organizer of trends in his school and the 

atmosphere not only among the teachers. If the head teachers believe in the necessity and usefulness of 

school social work, then we can talk about a real perspective of social work in the school environment. 
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SOCIAL INCLUSION OF ROMA YOUTH IN THE CONTEXT OF RISK BEHAVIOUR 

Katarína Šiňanská1, Lucia Tóthová2

 

Abstract: A specific feature of the Roma community is socialization on two levels - integration into their own Roma 

community, and integration into the majority of society. This paper focuses on a specific group of adolescents, namely the 

Roma youth, while the social inclusion of this youth is considered by authors an important phenomenon, from which the life 

of the individual further unfolds, as well as risk behaviour manifested in it, in which adolescents participate to a greater 

extent compared to other developmental stages. 

On the empirical level, this paper focuses on the need for social inclusion and achieved social inclusion of respondents. The 

research sample consisted of Roma youth living in marginalized settlements in eastern Slovakia, and respondents living 

outside of Roma settlements. The result was the finding that these groups of adolescents do not differ in the need of social 

inclusion, but the achieved social inclusion demonstrated more in Roma adolescents living outside of the settlements. By 

comparing these two values, it has been shown that Roma adolescents living in settlements feel pushed away, unworthy of 

the attention of others, and underestimated. On the other hand, Roma living outside of settlements feel harassed, oppressed, 

and subjected to group pressure and social conventions. 
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Introduction 

Risk behaviour is currently a concept involving a number of different categories of behaviour that, 

according to Širůček et al. (2007) and Lichner and Šlosár (2017), cause health, social or psychological 

risk to the individual or their social environment. Such risk behaviour usually occurs during 

adolescence, which is very specific and has blatant elements compared to other developmental stages.  

In Slovakia, a large number of adolescents are formed by individuals originating from the Roma 

community, while the Roma belong among the most common ethnic group in Slovakia. Creţan and 

Turnock (2008) assume that the largest portion of Roma in Europe are in Macedonia (11%), Romania 

(10%) and Slovakia (10%). Bobakova et al. (2015) mentions in their publication that more than 

400,000 Roma live in Slovakia, what represents 7.5% of the Slovak population. It is therefore 

necessary to focus even on these adolescents which come from a minority culture that is different from 

the rest of the population. 

On the basis of this, the authors focused on one of the aspects influencing the risk behaviour of Roma 

adolescents, lack of social inclusion. Adolescent age is sensitive to social interaction. Specifically, 

Roma young people who tend to be excluded from the majority due to their ethnicity, are also 

excluded from their own community. The aim of this paper was to reveal the social affiliation of Roma 

adolescents, with an emphasis on the desired affiliation and the achieved affiliation and the 

comparison of this data, which made it possible to discover risk groups of Roma adolescents in the 

context of developing various forms of risk behaviour. 

Theoretical background  

The term adolescence comes from the Latin word "adolescere", which means growing up, maturing, 

developing, but also rise and gaining strength. Perhaps that is why its meaning is often confused with 

the concept of adolescence as a whole, or is used as a generic term for adolescents or youth (Macek, 

1999). The time period of adolescence differs from author to author. In European psychology, 

adolescence is separated from pubescence, which lasts from 11 to 15 years. Thus, adolescence dates 

from 15 to 20 up to 22 years of age. Its beginning is associated with the end of sexual maturation and 

full reproductive maturity. During its course, physical growth is usually finished (Langmeier, & 

Krejčířová, 1998; Vágnerová, 2000). Periodization by authors Žiaková, Barinková, Šiňanská (2017) 

defines adolescence as a whole period between childhood and adulthood, and lasts from 10 to 20 years 

or longer. According to Macek (2003), the social aspect of identity is important, social inclusion and 

satisfaction of need to belong somewhere. An adolescent usually completes school at this stage, leaves 

the family environment, enters into employment, sets goals, plans and new roles for the future 

(Džambazovič, 2018). 
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The period of adolescence is a period in which young people participate in risk behaviour to a greater 

extent compared to other developmental stages. Pound and Campbell (2015) have identified several 

theories that explain the development of risk behaviour. According to them, risk behaviour occurs for 

example as the:  

 result of lack of social inclusion,  

 result of isolation from the majority society,  

 response to social constraints,  

 resistance,  

 aspect of adolescent development. 

In this context, authors specifically focus on the lack of social inclusion as one of the aspects affecting 

the presence of risk behaviour in adolescence. Indeed, in this development period, social interactions 

become more important than in any other developmental period (Crone, & Dahl, 2012). Three 

important types of peer relationships are identified in adolescence:  

 dyadic friendships, 

 small groups of friends who operate at different levels of proximity, 

 crowds that serve to organize and categorize social worlds of adolescents in the context of 

school and surroundings (Brown, 2004; Horn, 2003). 

Mutual relationships between youth play an important role in adolescent social and cognitive 

development. Social exclusion or rejection by peers represents a particularly powerful form of social 

interaction (Williams, 2007), which may affect lives and the future trajectory of adolescents, leading 

to social isolation, anxiety and depression (Leary et al., 2006), may negatively affect individual and 

interpersonal behaviour (Ayduk et al., 2008; Baumeister et al., 2005; Twenge et al., 2002), may lead to 

anti-social behaviour (Adams et al., 2011), and provides a link to the involvement of adolescents in 

risk behaviour (Dishion, & Owen, 2002; La Greca et al., 2001; Simons-Morton et al., 2005). Sampson 

and Laub (1997) explain that adolescents with threatened or unmet specific needs may engage in risk 

activities or behaviour in order to gain the recognition of peers or to form an opposing identity to the 

identity of their "rejectors".  

Exclusion from social groups occurs when criteria for membership are challenged, when the group's 

identity or its functioning is threatened. Exclusion based on ethnicity, culture, sexual orientation or 

gender is common (Hitti et al., 2011). In relation to Roma adolescents, exclusion based on culture or 

nationality can increase the pressure between assimilation and acculturation, and has implications for 

the preservation of cultural identity (D'Augelli, 1998). Here it is important to mention the parallel of 

Roma socialization that takes place, so to speak, on two levels. Roma are integrated not only into their 

own community in which they live, but also into the majority society they are part of.  

Youths from Roma settlements often encounter misunderstanding and discrimination when socializing 

in the majority society (Rus, & Zatreanu, 2009). The reason can be the specific way of life of the 

Roma, which reflects their historical and social development. The life experiences of their ancestors, 

the way of thinking, the norms of behaviour that they have created either to each other or to the 

majority, affect their slower integration. The Roma brought other customs, traditions to the majority 

society, recognize other values and morals, which may be contrary to the values and morals of the 

majority society. As a result of this, the feeling of inferiority often appears in the Roma (Daňo, 2003).   

The individual socializes and integrates into society through the family, adopting social norms, values 

and patterns of behaviour for his/her own. However, many Roma families are incomplete. There are 

many anti-social behaviours and actions. Not only parents, but even children are subjected to alcohol, 

smoking and drugs, what is related to various negative consequences and conflicts (Ďuričeková, 

2000). Infidelity, promiscuity, mothers having children with different men, children not knowing their 

father, occurs more and more in Roma settlements. Roma couples marry very young and their age at 

the birth of a firstborn is decreasing. Such immature parents lack the knowledge to properly raise a 

child (Horňák, 2008). Davidová et al. (2010) state that the inclusion of Roma, their status in society, as 

well as social status are changing through generational developments. Since the 1990s, Roma have 

begun to divide themselves as successful and unsuccessful, on the basis of which they are often 

assessed and defined.  Some Roma with a higher education tend not to communicate and not to 
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identify themselves with Roma from the lower class. As a result of this, the Roma can develop defense 

mechanisms, in the form of various forms of risk behaviour.  

Djonic et al. (2013) or Kabakchieva et al. (2002) describe sexual risk behaviour, Gerevich et al. (2013) 

discusses the use of tobacco, illegal drugs, alcohol intoxication in Roma adolescents. In addition, 

unpredictable and aggressive behaviour, truancy, theft and other socially undesirable symptoms are 

common in Roma adolescents (Liba, 2008) and there are health problems that are associated with poor 

eating habits and an unhealthy lifestyle (European Union, 2014).  

Selected results of empirical study  

Methodology and characteristics of the file  

On the empirical level, the paper focuses on the need for desired affiliation and achieved affiliation of 

respondents, using the Social affiliation questionnaire (Kollárik, 2008). The method consists of two 

separate parts, each of which consists of 30 statements that can be answered by the yes or no 

alternative. The score obtained for each questionnaire provides a separate indication of the need for 

desired affiliation and achieved affiliation, but it also allows mutual comparison of these two values.  

Less than half of all Roma live scattered among the majority population; the rest live either in urban 

concentrations, on the outskirts of towns or villages, or in separate or segregated Roma settlements. 

Especially these are characterized by degrading living conditions, poor housing often without 

sewerage and running water, and being cut off from transport networks. Present is a low level of 

education that leads to a low employment rate and results in high dependence of one generation to 

another (Bobakova et al., 2015). The research sample thus consisted of Roma youth aged 13 to 26 

years (N = 111), of whom 61 adolescents lived in marginalized settlements in eastern Slovakia, 50 

respondents came from outside of Roma settlements, and these groups were statistically compared.  

Results 

Tab. 1 shows results of the Mann-Whitney U test, through which differences in the desired affiliation 

among young Roma living in the Roma settlement and those living outside of the Roma settlement 

were identified and compared. They point out that the compared groups of adolescents do not differ in 

the desired affiliation, as pointed out by the scores achieved, as well as the p (α) value, which does not 

reach statistical significance. The desired affiliation nevertheless diagnoses the motivational 

component of affiliation.  

Roma have a tendency to stay marginalized due to their desire to preserve their traditional values 

(Creţan, & Turnock, 2008). Roma living in the Roma settlement have many social contacts. They 

grow up in multi-generation families that are of great importance to them. These family ties can affect 

that the Roma youth living in the Roma settlement do not feel lonely and the need for social inclusion 

is at a comparable level to that of adolescents living outside of the Roma settlement.  

Table 1: Desired affiliation 

Residence N X Z p(α) 

Adolescents living in Roma settlement 61 59.41 
-1.239 0.215 

Adolescents living outside of Roma settlement 50 51.84 
 

Source: Authors 

Among respondents living in and outside of the Roma community, there were statistically significant 

differences in achieved affiliation, which was more demonstrated in Roma adolescents living outside 

of settlements (Table 2). The achieved affiliation, based on the individual's subjective testimony, 

monitors contact making activities, adaptability and speed of social adaptation in new situations. 

Therefore, it can be stated that Roma adolescents from Roma settlements have a bigger problem with 

the implementation of these activities. 

Table 2: Achieved affiliation 

Residence N X Z p(α) 

Adolescents living in Roma settlement 61 38.66 
-6.316 0.001** 

Adolescents living outside of Roma settlement 50 77.16 
 

Source: Authors 
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Tab. 3 shows a comparison of the achieved score within the desired affiliation and the achieved 

affiliation. It has been demonstrated that in adolescents from the Roma settlement, the desired 

affiliation is greater than the achieved affiliation. It is therefore likely that these individuals feel 

pushed away, not accepted by the social group, they feel that they are not worthy of the attention of 

others. In contrary, adolescents coming from outside of the Roma community had a lower need for 

social inclusion than the level of achieved affiliation. This difference points out that adolescents living 

outside of the Roma settlement may feel harassed, oppressed, subject to the influence of the group and 

the influence of social conventions, they do not want to offend anyone, or do not have enough strength 

to show their feelings, and strong conformity can be manifested.  

Table 3: Comparison of scores for desired affiliation and achieved affiliation 

Residence Achieved affiliation Desired affiliation Difference 

Adolescents living in Roma settlement 38.66 59.41 -20.75 

Adolescents living outside of Roma settlement 77.16 51.84 25.32 
 

Source: Authors 

Lightfoot (1997) distinguishes normative, exploratory, or transient risk (e.g. experimenting with 

alcohol) from activities that endanger health, are destructive or pathogenic (e.g. dependence on crack).  

Those who engage in serious or persistent risk activities belong to marginal and relatively isolated 

social groups. Groups whose risk behaviour is at limit will have a high degree of internal coherence 

and low throughput for a larger social network, while groups involved in normative risk may also be 

internally coherent, but will have greater throughput for wider social networks. The author further 

argues that persistent or serious risk is more likely when a person is isolated from the conventional 

society. This justifies the authors' orientation towards the social inclusion of Roma adolescents.  

Conclusion  

Adolescence is a period in which there is a general change in personality, it represents a significant 

psychosocial phenomenon. Life events appear in new optics. It is typical for adolescents to cope even 

with developmental natural complex tasks, which also include social inclusion issues. Adolescence is 

the process of preparing for adulthood, which depends on the immediate surroundings. The adolescent 

aims to achieve his/her own place in society, that is, their social status and role in it. However, he/she 

needs to meet his/her needs and demands to the right extent, and at the right time and space, and that 

his/her rights are respected. Roma youth have this whole process complicated by the fact that they 

come from a community that often has different habits and professes other values. Life in the Roma 

settlement is different to the way of life of youth in the majority society. If the aforementioned process 

of satisfaction is disturbed, one of the manifestations is a higher rate of adolescent risk behaviour.  

In the emergence of risk behaviour, we are talking about its multifactorial conditionality, that is, it is 

influenced by various circumstances and stressful situations that the individual is experiencing and 

with which he/she cannot cope. Given that it is necessary to identify the phenomena that encourage the 

emergence of such behaviour, this paper focused on the social inclusion of Roma adolescents as one 

such factor.  Results of the empirical study show that the desired affiliation did not differ significantly 

among the selected groups of Roma adolescents; however, the difference occurred in the achieved 

affiliation, which was more demonstrated among Roma adolescents living outside of settlement. 

However, the most important result was obtained by comparing these two values. Despite the fact that 

adolescents from the Roma settlement do not feel accepted by social groups from the majority society 

and adolescents living outside of the Roma settlement, on the other hand, they are subject to group 

influence to the intensity of conformity, and both groups represent risk groups in the context of 

developing various forms of risk behaviour. What forms and to what extent they occur in these groups 

will be the objective of further empirical studies by the authors. 

These findings open up the scope for work in helping professionals, including social workers. It is true 

that in Slovak conditions the term social work is most often associated with the Roma population as a 

target group. However, these research outputs point to:  

1. specific areas of social work (risk behaviour issues),  

2. specific risk groups (Roma adolescents living in Roma settlement and adolescents living 

outside of Roma settlement),  

3. factors contributing to the development of risk behaviour (social inclusion). 
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ON SOME SELECTED ASPECTS OF TEACHING AND TESTING ENGLISH 
GRAMMAR IN SLOVAK UPPER-SECONDARY EDUCATION 

Martina Šipošová1
 

 

Abstract: The complexity of English grammar, which represents one of the most intricate language issues practised in the EFL 

classroom (not only) in Slovak educational context, has been intensively researched for decades. Teaching and testing grammar 

as two sides of the same coin represent a complex of aspects which EFL teachers still cast doubt on. This article deals with the 

concept of teaching and testing upper-secondary students’ knowledge of grammar which is put in the framework of 

methodology of grammar teaching and testing. The author sheds light on upper-secondary students’ knowledge of grammar 

measured through selected types of grammar tasks administered in to a group of 770 Slovak grammar school students. The 

research results are based on a quantitative research paradigm, and the samples were statistically tested by the non-parametric 

Friedman test with post-hoc pairwise comparisons, and supplemented by the repeated-measures ANOVA test. Since grammar 

school Slovak teenage learners of English are obliged to pass a school-leaving exam including tasks examining their knowledge 

of grammar, the author points out basic incongruence concerning students’ actual performance in selected grammar test tasks.     

UDC Classification:  373, DOI: 10.12955/cbup.v7.1432 
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Introduction 

No other language issue has so preoccupied language-teaching scholars, educators, educational 

researchers, linguists as well as language teachers as the concept of grammar – its  role in the language 

classroom; approaches to grammar teaching and learning in the language classroom; teacher cognition 

in grammar; measuring and testing students’ knowledge of grammar, etc. (Batstone, 1994; Borg, 1998a, 

b,; Borg 1999a, b, c, d; Borg 2003; Brown, 2001; Cullen, 2001; Ellis, 2006; Johnson, 1996; Lojová, 

2004; Lojová, 2014; Lojová, 2015; Lojová, 2016; Newby, 2003; Newby, 2006;  Rafajlovičová, 2000; 

Rafajlovičová, 2003; Rafajlovičová, 2013; Scrivener, 2005; Spada, 2007; Thornbury, 1999; Ur, 2012). 

Different views of theorists and practitioners take into consideration a representation of different 

teaching methods and approaches viewing the status of grammar within each of them. With regard to 

this, diversity of notions include the basic distinction between inductive versus deductive approaches to 

grammar teaching, the functional-notional approach to grammar teaching, the application of the 

Presentation-Practice-Production Model (PPP) of grammar teaching, teaching grammar in situational 

contexts or following task-based language teaching (TBLT). Furthermore, the Johnson Model of 

teaching grammar as a skill distinguishing between declarative knowledge (i.e., knowledge about a 

linguistic form) and procedural knowledge (i.e., being able to utilise a particular structure/form to 

understand or produce language instantly, without necessarily being able to explain the rule behind it) 

has been the focus of substantial research. The Pendulum Metaphor (applied to the history of language 

teaching) can also be applied to grammar teaching. We have seen a pendulum swing in grammar 

teaching setting off from a structural view of language, i.e. language is a linguistic system made up of 

structural rules and vocabulary (the well-established Grammar-Translation Method and its many 

variants, e.g. Audio-lingual Method) through the functional view of language where language is 

perceived as a linguistic system as well as a means for accomplishing goals,  to an interactional view of 

language where language is considered a communicative tool to maintain social relations (e.g. 

Communicative language teaching, particularly the Deep-end Approach to CLT which is based on the 

belief that grammar is acquired subconsciously  in communicative situations, so it is considered 

pointless to teach grammar explicitly).  

Owing to the dissatisfaction with the communicative methods which are purely meaning-based, Long 

(1999) came up with two approaches which are focus-on-forms, and focus-on-form, covered by the 

umbrella term form-focused instruction. In brief, focus-on-forms views language divided into isolated 

linguistic parts and taught in an ordered manner through explicit explanation of grammar rules and 

immediate error correction. On the other hand, focus-on-form is a type of grammar teaching in which 

an instructional activity is intended to make language learners pay attention to linguistic forms during 

meaningful communication with the emphasis placed on meaningful context. It is also important to note 

that Spada (2007:275) argues that “the most pervasive misconception within CLT is that it is an approach 

to L2 instruction that focuses on meaning to the exclusion of any attention to language form.” Thereupon 
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perpetual dichotomies that arise whenever focusing on grammar teaching, which are basically form vs. 

function, form vs. meaning, accuracy vs. fluency, form-based instruction vs. meaning-based instruction, 

intensive vs. extensive grammar instruction or simply zero grammar approach have generally been 

viewed throughout the history of ELT.  In other words – simplified, according to Newby (2003), the 

categorisation has been resolved by three general ways of approaching grammar:  traditional grammar 

teaching (e.g., Grammar-translation method and its variants), Communicative language teaching (CLT) 

and post-communicative approaches (e.g., Task based language teaching or Content based instruction).   

Recent years have seen a growing trend of reappraising the role of grammar in English language 

teaching, which goes hand in hand with the denial of various alternative methods, and favours the search 

for alternatives to a method, emphasizing individual differences among particular groups of EFL 

learners. Many experts in the field (Allwright, 1991; Kumaravadivelu, 1994, 2001, 2003, 2006, 2008, 

2012; Nunan, 1991; Wallace, 1998) claim that the time of packaged solutions of methods for language 

teaching is over.  Likewise, Ellis (2006: 103) claims he does not believe (and does not think the research 

demonstrates) “there is just one preferred approach to teaching grammar. The acquisition of the 

grammatical system of L2 is a complex process and almost certainly can be assisted best by a variety of 

approaches.” Therefore, language teachers need to try out a variety of approaches to grammar instruction 

in their classrooms taking into consideration the linguistic and psychological aspects of ELT, learners’ 

variables as well as the socio-cultural and educational conditions influencing language learning.  

The status of grammar teaching in Slovak upper-secondary education 

According to Larsen-Freeman (2009), the pedagogic approach to the teaching of grammar in different 

parts of the world varies, and is influenced not only by grammatical complexness, but also by particular 

pedagogic/didactic traditions. For example, Sampson (1984) points out that both the teacher and the 

texts are considered essential models for learning in the Chinese educational system. Also, in a survey 

of teachers in Colombia, Schulz (2001) found that Colombian students and teachers had stronger beliefs 

in the effectiveness of explicit grammar teaching and error correction than did their American 

counterparts. Obviously, it is conventional to hear of teachers who declare they are not in favour of 

explicit grammar instruction, but, on the other hand, they incorporate it in their lessons since students 

expect and demand it in order to succeed in exams.  

Drawing on the long-lasting tradition of English grammar teaching in Slovak educational context, it has 

to be emphasized that Slovak teachers of English rely on focus-forms approach, explicit grammar 

instruction followed by intensive controlled grammar practice (accuracy-oriented). Although current 

trends are aimed at increasing communicative (fluency-oriented) aspects of grammar within the 

syllabus, the reality shows that both teachers and upper-secondary students are in favour of accuracy-

oriented activities aimed at practising particular grammar structures. One of the reasons can be found in 

the aforementioned tradition, i.e. although the communicative approach to language teaching has been 

immensely accepted in ESL (English as a second language) classes, its application to our socio-cultural 

and educational context has not been thoroughly implemented yet. The other reasons lie in the Slovak 

curriculum requirements since all upper-secondary students have to take a final school-leaving exam 

(Maturita exam), which includes English-in-use test measuring the grammatical competence of students. 

Thus, the majority of students mistakenly think that in order to “know a language”, a person should be 

able to produce grammatically acceptable sentences in the target language, together with an ability to 

use grammatical structures correctly. With regard to this, Lojová – Kostelníková (2014:26) claim 

“secondary school graduates achieve a relatively high level of knowledge about the target language, but 

their ability to use the knowledge in communication is very often inadequate.” This opinion is supported 

by a number of research studies carried out in the Slovak educational context (Hlava, 2012; Lojová, 

2004; 2015; Rafajlovičová, 2000). As Lojová – Kostelníková (2014) state, based on the questionnaire 

given to 1,056 upper-secondary students and 71 teachers in the year 2000, the research findings showed 

most of the lesson time was devoted to theoretical explanation and focused on the prescribed grammar 

structure exercises, the responses of the students also reached extreme numerical values in favour of 

traditional methods although teachers claimed to apply various communicative activities, neither the 

teachers nor the students demanded a reduction of declarative knowledge. One common feature 

dominated, all respondents agreed that the greatest difficulty for upper-secondary learners was to 

comprehend structural-functional characteristics of similar structures, i.e. to understand differences in 

the usage of similar structures and to use them correctly in real life communication. Similarly, in the 
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research study carried out by Hlava (2012) in the group of 594 grammar school students and 55 teachers, 

the research findings showed no significant differences in students’ opinions in favour of better focus 

on developing procedural knowledge. In particular, the students again considered the development of 

declarative knowledge as a dominant part of their English lessons and demanded it themselves. The 

students did not want to lessen the amount of declarative knowledge they were supposed to learn, and 

traditional teaching methods were still dominant during the lessons while communicative methods for 

practising the language were marginal. Furthermore, the lack of the sufficient amount of interesting and 

natural communicative activities for grammatical rule automization (i.e., automization of lower subskills 

as components of higher-level skills that can be enhanced particularly through repetition and intensive 

practice) was expressed from the students’ point of view. Concerning teachers’ opinions, the results 

seemed to be very similar to Lojová’s research. Thus, teachers considered the use of communicative 

methods more dominant, although they admitted traditional teaching methods were still present in their 

classrooms, teachers conceded there was not enough time and space for sufficient grammatical rule 

automization. Slight differences between Lojová’s and Hlava’s research occurred in the attitude to the 

relevancy of the content of grammatical rule memorization with a positive shift in teachers’ opinions 

who expressed they were aware of the irrelevancy of grammatical rule memorization to the detriment 

of developing the  knowledge of students. In another research study, which was an experimental one, 

conducted in a group of 87 upper-secondary students and 9 teachers, Hlava (2015) found out that 

grammar teaching based on developing declarative knowledge of students to the detriment of procedural 

knowledge had a significant impact on the length of students’ oral production. Thus, in the control group 

it was shown that students’ speech was considerably shorter than in the experimental group.  All things 

considered, currently the process of grammar teaching in Slovak upper-secondary education still reflects 

traditional approaches based on the application of grammatical rules in decontextualized sentences 

which leads to unsatisfactory speech production and grammar usage in real-life communication.  

Testing grammar viewed through Slovak educational context 

Educational researchers (Bachman, 1982; Purpura, 2004; Rafajlovičová, 2013, 2003) claim that teaching 

and testing grammar are closely interrelated. Therefore, it is obvious that the development of different 

approaches to grammar teaching had impact on the history of grammar testing. There has also been a 

shift from an analytical to an integrative approach utilised in language teaching and language testing, 

which has been viewed as a grammar-translation, structural, and communicative approach. 

Undoubtedly, with regard to grammar testing, it has always been considered as an important area for 

testing learners’ language proficiency and it still takes up a principal position in a large number of school 

examinations, achievement as well as commercially available proficiency tests. According to Purpura 

(2004:3-4), “language teachers have always acknowledged the inextricable link between teaching and 

testing, and accordingly have always assessed their students’ knowledge of grammar. In other words, 

the assessment of grammatical ability is nothing new. What has changed over time is what teachers have 

chosen to assess under the title of ‘grammar’ and the ways in which these assessments have been carried 

out. For example, at one point in time, knowledge of grammar was assessed through the ability to recite 

rules; at another, through the ability to extrapolate a rule from samples; and at yet, another, knowledge 

of grammar was tested through the ability to provide an accurate translation. Currently, knowledge of 

grammar might be inferred from the ability to select a grammatically correct answer from several 

options on a multiple-choice test, to supply a grammatically accurate word or phrase in a paragraph or 

dialogue; to construct grammatically appropriate sentences, or to provide judgements regarding the 

grammaticality of an utterance.” In accordance with Purpura, Larsen-Freeman (2009:533) points out “in 

the traditional approach to assessing grammar, grammatical knowledge is defined in terms of accurate 

production and comprehension, and then assessed through the four skills. Testing is typically done by 

means of decontextualized, discrete-point items such as sentence unscrambling, fill-in-the-blanks, error 

correction, sentence completion, sentence combining, picture description, elicited imitation, judging 

grammatical correctness, and modified cloze passages. Such formats test grammar knowledge, but they 

do not assess whether test takers can use grammar correctly in real-life speaking or writing.” 

With regard to the Slovak educational context, the ways of testing grammar have been rather limited 

over the decades. Although the importance of explicit grammar testing has been much decreased in ESL 

educational context over the past decade(s), in Slovakia it is a common practice to test students’ 

knowledge of grammar through decontextualized, isolated sentences and discrete-point items. 
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Moreover, grammar still represents a significant criterion in the analysis of students’ written and spoken 

language performance.  

Obviously, the potency of discrete-point items is that they support high validity as well as reliability. 

On the other hand, their weakness is highlighted by the fact that language does not function in the way 

of isolated components because all four language skills are interrelated, and they cannot be separated 

and then tested in isolation.  Therefore, when utilising isolated test formats there is a danger of testing 

an ability to do a particular type of test task (i.e., randomly use memorized grammar rules) rather than 

an ability to use the language communicatively. Contrary to the assessment of a learner’s use of 

grammatical items extracted from the context (e.g., discrete-point items, multiple-choice tasks, etc.), an 

alternative approach for the assessment of grammar with the conception of contextualized items in a 

grammar test has been introduced. The contextualized grammar test and sentence construction are 

fundamentally tests of production and require the learners to organise their information first and then 

recall the memorized rules and patterns. As Bachman (1982) suggests, a modified cloze passage, using 

reasonable deletions of specified items (as opposed to random deletions, i.e. deleting every -nth word), 

is capable of measuring both syntactic and discourse level relationships within a text. Although there 

have been strong efforts in favour of testing grammar through integrative tests, or as Rafajlovičová 

(2013:97) points out “through some medium”, “the extent to which grammar is tested through the 

receptive skills is rather limited.” Having taken Slovak educational context into consideration, grammar 

testing still mirrors the best practice of the 1960s. With regard to this, Rafajlovičová (2013:98) 

emphasizes that fact “any move away from the objective decontextualized and decomposable approach 

to grammar testing raises certain difficulties. ‘Communicative’ testing (as indeed teaching) places 

greater demands on teachers and challenges their competence in English. More open-ended writing 

tasks, through which grammar may be tested, require a new set of skills for test design, format, and item 

writing, with implications for more explicit marking schemes, appropriate design and application of 

different rating scales. The teachers prefer using well tried methods to avoid uncertainties about how to 

test grammar communicatively. It can be the result of constraints imposed by a syllabus, too.” Therefore  

Slovak teachers of English still prefer using well tried methods and ways of testing grammar in order to 

avoid ambiguities in communicative grammar testing.  

The research objective 

As aforementioned, Slovak upper-secondary learners are exposed to explicit grammar instruction 

followed by intensive controlled decontextualized grammar practice in the EFL classrooms. Although 

they possess a relatively high level of declarative grammar knowledge, their performance in 

contextualized tasks is poor, evoking that their language ability is void of communicative purpose. Thus, 

the aim of this research study was to measure and compare students’ knowledge of English grammar in 

three sets of selected grammar test tasks.  

Participants and Data Collection 

This research study was carried out in Slovak upper-secondary education, particularly, grammar schools 

from September to December 2018. Seven hundred and seventy upper-secondary students (aged 17 to 

18) were administered a criterion-referenced achievement test.  

This is a test designed to measure the degree of proficiency attained on a given set of objectives (one of 

its examples is a teacher-made test which helps the teacher to monitor student progress as well as 

diagnose strengths and weaknesses). According to Purpura (2004), individual test-tasks characteristics 

significantly impact performance.  Therefore, the content, the length, the task types and the rating scales 

were specifically tailored to the group of participants and the purpose of the study. In the light of 

Purpura’s work (2004), a grammar test should comprise more than one task type if it is to yield a holistic, 

multi-layered perspective of the learners’ language behaviour. They distinguish and group grammar-test 

tasks into three groups: selected-response tasks (e.g., multiple-choice, matching activities, 

discrimination activities, noticing activities, grammatically judgement activities), limited production 

tasks (e.g., gap-filling activities, cloze activities, etc.), and extended production tasks (summaries, 

essays, stories, reports, etc.).  

Our test was designed at B1 proficiency language level according to CEFR (Common European 

Framework of Reference), consisting of 10 tasks aimed at testing particular grammar structures, 

following Purpura’s combination of selected-response tasks and limited production tasks.  Prior to 
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testing a pilot test was administered in order to confirm timing and avoid possible ambiguities. The 

length of the test was set to 60 minutes.  

Research results 

Prior to statistical processing, the test tasks were divided into three sets of particular tasks. Set A tasks 

included tasks aimed at testing students’ declarative knowledge of grammatical rules based on selected-

response tasks (mainly noticing tasks and grammatically judgement activities). Set B tasks included 

decontextualized selected-response tasks in the form of discrete-item tasks, i.e. multiple-choice and verb 

form completion. Set C tasks were contextualized limited-production tasks – modified cloze activity and 

gap-filling activity aimed at testing variety of tenses on the basis of verb form completion in context. 

Having checked students’ answers, the three sets of tasks (A, B and C) were statistically compared.  All 

statistical teste were done using the PAST statistical package (https://folk.uio.no/ohammer/past/). 

Comparison of three sets of test task (A, B and C)  

Figure 1: Bar charts of the three samples with standard errors indicated 

 

Source: Author 

None of the samples had a normal (Gaussian) distribution, even after log-transformation. The samples 

therefore remained in their original non-transformed way. 

The three groups were compared statistically by means of the non-parametric Friedman test (which is 

used for testing the differences among repeated measures), and we also used tentatively the repeated-

measures ANOVA (despite the non-Gaussian distribution). 

Table 1: Basic descriptive statistics of  A, B, C samples (sets of test tasks) 

  

Test task n Σ M SD s2 SE Median 
Geom. 

mean 

A 774 34835 45.00646 10.70255 114.5446 0.3846952 46 43.46317 

B 774 36067.5 46.59884 14.08727 198.4511 0.5063563 47.5 43.8884 

C 774 29912.92 38.64718 13.05217 170.3591 0.4691506 40.66 0 
 

Source: Author 

Friedman test for equal medians 

This is a non-parametric test for the comparison of 3 or more paired groups. The results of the 

comparison of the samples A, B, and C is that the differences in the students’ performance due to the 

task type were statistically significant: χ2(2) = 269.77, p < 0.001. The post-hoc Wilcoxon pair-wise 

comparison test with Bonferroni-corrected p values has shown that there are statistically significant 

differences among all three groups, namely between task type A and B (p = 0.004), A and C (p < 0.001), 

and B and C (p < 0.001). 

The result shows that there are statistically significant differences among the tested samples. The p value 

of the Levene’s test for homogeneity of variance was smaller than 0.05 which means that the tested 

samples have different variance. 
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Table 3: Readout of the repeated-measures ANOVA 

  SS df MS F p (same) 

Between groups 27400.9 2 13700.4 183.7 p < 0.001 

Within groups 373633 2319 161.118   

Error 115311 1546 74.5864   

Between subjects 258323 773 334.182   

Total 401034 2321       
 

Source: Author 

Tukeys post-hoc pair-wise comparison tests have shown that there are statistically significant 

differences among all three groups A, B, and C: p < 0.001. 

Discussion 

Based on the above results we can conclude that the tested students are most proficient in set B tasks – 

decontextualized selected-response tasks in the form of discrete-item tasks, i.e. multiple-choice and verb 

form completion, less proficient in set A tasks – selected-response tasks, i.e. noticing tasks and 

grammatically judgement activities, and the least proficient in set C tasks –  contextualized limited-

production tasks, i.e. modified cloze activity and gap-filling activity aimed at testing a variety of tenses 

on the basis of verb form completion in context.  

In accordance with Rafajlovičová’s (2000) research which showed that students did significantly better 

in decontextualized tasks and focused grammar structure tasks than in tasks embedded in context, we 

have to assert that there has not been any significant change in students’ grammar performance over 

almost two decades (from 2000 to 2018).   

Although it has been suggested multiple-choice tasks are inauthentic language-use tasks and may not 

tap into the learners’ skill in the same way as, for example, extended production tasks (see Purpura’s 

distinction), it has been put forward that valid inferences about the learners’ ability can be made.  

Regarding set B tasks, which measured the learners’ recognition or recall of the target grammatical form 

and meaning (receptive knowledge), it has been shown that learners did much better on the receptive 

knowledge than in limited production contextualized tasks which were intended to measure the learners’ 

(rather limited) productive knowledge of the target language structures (i.e., tenses in context and 

modified cloze activity).  

These research findings shed light on the interrelation between teaching and testing English grammar in 

the Slovak educational context, which is still characterized as the focus-forms approach, explicit 

grammar instruction followed by intensive controlled grammar practice, therefore resulting in better 

learners’ performance concerning the receptive knowledge of grammar.  

In spite of the fact that these findings demonstrate no significant change in the traditional paradigm of 

grammar teaching, practising as well as preparing  upper-secondary students for grammar tests, slight 

modifications  have been identified based on the set A test tasks results which were aimed at measuring 

students’ knowledge of memorized grammatical rules. Therefore, it seems rote learning of grammatical 

rules has given way, at least, to the application of rules in sentences.     

Conclusion 

Undoubtedly, the pedagogic approach to the teaching of English grammar in various parts of the world 

also depends on the pedagogic traditions of the particular country. The situation in the Slovak 

educational context demonstrates long-lasting traditions rooted in traditional teaching approach(es) 

consisting of focus-on-forms, explicit grammar instruction followed by intensive drills and controlled 

grammar practice which learners, unsurprisingly, do not  reject, on the contrary, they are in favour of 

them. Therefore, many language learners in Slovak schools can satisfactorily complete grammar 

exercises when their attention is focused on the grammar, but as soon as the attention shifts to 

communicative interactions, at least, in the form of contextualized grammar practice, the grammar is 

forgotten or simply, used incorrectly. This situation has been completely verified by the presented 
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research study. The researcher supposes that the group of “researched” upper-secondary learners who 

succeeded in set B tasks (decontextualized multiple-choice and verb form completion tasks) were only 

focused on particular English grammar structures without having to worry about their meaningful 

contextualized usage.  They could do most of the items with the reference to their knowledge of language 

rules. Since the set B tasks test did not require any sort of contextualized language production on the 

side of the grammar school students, they were only concerned with a non-communicative practice.  

Many grammar knowledge tests consist of isolated grammar items, decontextualized sentences, and a 

focus on a particular structural rule within a given statement. Such grammar items require examinees to 

recognize a grammatical structure in a given sentence and could be answered by attending to 

grammatical clues which can be extensively exercised by studying sample tests resulting in learners’ 

getting test-wise, but not necessarily able to use language forms appropriately when producing language. 

Obviously, grammar knowledge has to be put into use when comprehending or producing language, 

therefore, teachers should test it in use. It has to be emphasized that if language testing acts as a 

complementary practice to language teaching, we believe that it is more beneficial to assess learners’ 

knowledge of grammar by challenging their ability of using this knowledge in meaningful language 

production, not just decontextualized grammar structure recognition.  
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TEXT TASKS – PREREQUISITE FOR DEVELOPMENT OF CREATIVE THINKING 
IN STUDENTS FROM GRADES 1-4 

Maria Temnikova1
 

 

Abstract: 

Introduction: Creative work with text tasks helps to improve the educational process in mathematics for Grades 1-4, to create 

opportunities for developing education, to provoke the cognitive activity of the students and to develop their thinking.   

Object: The object of this research work is to study certain tendencies for creative work with text tasks and to develop their 

respective methodology options for work in the education of mathematics for Grades 1-4.  

This research work presents some theoretical concepts related to: text tasks; the stages for their solving, some of the tendencies 

for creative work with them; and the problem-productive strategy for education in mathematics in the primary school.   

Methods: The experimental work includes qualitative and quantitative research of the problems specified in the above 

paragraph. The following methods were applied: didactical experiment, observation, test, content analysis, mathematical-

statistical method for data processing.  

Results: As a result of the experimental work it was found out that the percentage of the students from Grade 4 who failed to 

solve the text tasks with direct and indirect use of relations decreased from 31.2 % to 8.5 %. The percentage of the students 

who failed to describe situations from their surrounding environment using a mathematical model decreased from 45.3 % to 

10.1 %.   The percentage of the students who correctly composed text tasks increased from 29.5% to 71.6%. The difference in 

the results was proven to be statistically significant.  

Conclusion: The applied methodology system of work with text tasks helped to develop knowledge, skills and competencies 

from a competency cluster “Numbers” and “Modelling”, and to develop creative thinking in the students from Grades 1-4. 

UDC Classification: 37.01, DOI: 10.12955/cbup.v7.1433 

Кeywords: text tasks, productive strategies, education in mathematics 

 

Introduction 

The work with text tasks is the main promoter of the creative process in education of mathematics for 

Grades 1-4. Students who solvе problem text tasks perform a heuristic activity and discover new 

knowledge and approaches. 

According to D. Poya “thinking can be called creative if it creates means for solving future tasks. Larger 

the number and broader the variety of tasks to which the created means are applicable to, the higher the 

creative level of thinking is” (Poya, 1970, p. 274). The researcher determined 4 stages for solving text 

tasks: studying the content of the text tasks; making a plan to solve it; implementing the plan; and finally 

looking backwards.  

Regarding the process of task solving the following need to be taken into consideration: “the consequent 

stages of task solving and of intellectual actions/operations for each particular stage, the types of 

reasoning and explanation of the task and finally, the process of summarizing and differentiation during 

task solving” (Menchinska, 1955, p.119). According to An. Manova “this process is a complicated 

analytic-synthetic process which is realized through the interaction between the task solving subject and 

the objective content of the task. This interaction is done gradually, on stages” (Manova, 1989, p.33). 

In order to clarify the mathematical nature of the text tasks it is important that during the analysis 

students learn to see the different verbal expressions, the quantitative relations and the actual dimensions 

with their values in different situations. The way in which the particular task is solved is not important 

– through composing equations or through numeric expression. Students need to abstract themselves in 

order to clarify the mathematical nature of the task. Often in the education of mathematics for Grades 

1-4 the analysis of the task is constrained merely to the content of the task, to separate the given and the 

wanted objects, to establish the relations between them, to make a plan for solving the task but not 

always include clarification of the mathematical nature of the task.  

Object, subject and aim of the study 

The aim of this research work is to study some of the directions for creative work with text tasks and to 

develop their correspondent methodology options for work during the education in mathematics for 

Grades 1-4. 

The object of the research is the process of education in mathematics for Grades 1-4. 

                                                           
1 Trakia University, Faculty of Education, Stara Zagora, Bulgaria, mpt66@abv.bg 
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The subject of the study is the contribution of the applied combination of productive and reproductive 

strategies, their respective approaches and methods of work for the development of knowledge, skills 

and competencies from the competency cluster “Modelling” in the education of mathematics for Grades 

1-4 as part of the newly developed methodology system of work.  

In order to achieve the aim of the research work the authors completed the following tasks: 

- Research and theoretical analysis of: foreign and Bulgarian authors related to text tasks and creative 

work with them; concepts regarding strategies (reproductive and problem-productive), pedagogy 

technologies and productive methods. 

- Study of the main characteristics of the problem-productive strategy and its application for the 

development of technologies and a methodology system of work, including their application in the 

education of mathematics aiming to facilitate the creation of conditions for creative work with text tasks 

in the education of mathematics for Grades 1-4.   

- Study the efficiency of the applied problem-productive strategy in the methodology system of work 

during the educational process in mathematics for Grades 1-4. Comparative analysis and assessment of 

the results of the empiric study, and a summary. Then formulating conclusions. 

The following criteria were introduced for the purposes of the empiric study: knowledge and skill to 

solve composite text tasks with direct and indirect use of relations, to wright down the solution of the 

task in different ways and to use different ways to solve the task; knowledge and skill to describe 

situations from the surrounding environment using a mathematical model; knowledge and skill to collect 

data from different sources and to transform that knowledge into text tasks. 

Some of the directions for creative work with text tasks are presented below. One of these directions is 

to create conditions for the students to compose the text of a text task as per the given question. This is 

difficult as there is significant indeterminacy caused by the fact discovered by J. Piaget that for the 

students from Grades 1-4 in their mental activity it is easier to go ahead from preconditions to effect 

while it is more difficult to go the other way round.  

The question in the task determines only partially its storyline and this contributes for the indeterminacy 

in student’s work. Thus, a problem situation is created. Students are required to demonstrate more 

imagination for the purposes of determining the storyline of the task. As preparation for this type of 

work for solving completed text tasks the teacher shall require the students to pay attention to the 

interrelation between the question and the conditions of the task. This process shall start in Grade 1. 

After solving a particular task, the children shall be required to also ask other questions to the condition 

of the task in order to create other tasks. It is recommendable to start this type of work with text tasks at 

the end of Grade 2.  

For example, the students can be required to compose text tasks based on the following questions: How 

many boxes of candies have been produced? In this case, the composition of the text is restricted by the 

question. In order to enforce the creative element in children’s’ activity, on the next stage more questions 

can be asked which will create opportunities for more flexible interpretations.  

Another direction for creative work is when students have to solve a task in different ways. Using other 

words when students solve a task in a certain way, causes them to start searching other ways for its 

solution. Different ways of solving a task means solutions with different number of calculations or 

arithmetic operations done in a different order. The different characteristics of arithmetic operations are 

most often used as a mathematical basis for different ways of task solving. It is the teacher’s decision 

which of the following methods to use: heuristic discussion, modelling, variational exercise, solving 

tasks per analogy, or the sample-error method.  

For example, the task: In a vegetable garden they planted 8 rows of beans. Each row had 20 nests and 

each nest had 4 pieces of bean. How many pieces of bean have been planted? 

It is recommended the teacher to prepare a number of similar tasks which they can use in different 

occasions during the educational process.  

Composing a text task by the students is the most complicated creative productive activity. It is related 

to solving a problem task and for its successful completion the teacher needs to do successive transitions 

through all the stages of solution of a problem situation as part of their methodology work.   
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The following specifics of this work can be identified: combination of various activities like the selection 

and putting in certain relation of different values, modelling, coding, verbal description of real situations 

containing qualitative and quantitative relations. 

The composition of text tasks as a productive activity of the students shall be realized in a systematic 

manner during the education of mathematics for Grades 1-4. Composing text tasks can start only after 

the moment when the students have solved a sufficient number of already made text tasks. There must 

be a gradual increase of complexity of this activity.  

Initially, the teacher must start in front work with the whole class. It will help if they do dramatizations, 

demonstrations or use a dashboard with movable elements in order to improvise certain situations in 

front of the students.   

Using analogy in respect of the structure of the task, the teacher can work with the students requiring 

them to compose a task similar to the one that has just been solved by them. 

The work continues with composing a text task according to an object-analytic picture. For example, in 

the education of mathematics in Grade 1 the below picture can be used (Bogdanova, Temnikova, 2016, 

p.94). 

Figure 1: Composing text tasks according to an object-analytic picture 

 

Source: Bogdanova and Temnikova, 2016 

Further during the work more complex object-analytic pictures can be used and gradually the collective 

work shall give way to the individual composition of tasks by the students.  

From composing text tasks as per object-analytic pictures, students can proceed to composing text task 

as per the given picture. Thus, a higher level of difficulty is introduced and a problem situation is created 

because the different images hide different aspects which can be comprised by different tasks involving 

the objects in the picture. It is necessary the teacher to use the experience which the students gathered 

during the process of composing tasks as per the object-analytic picture. In the next stage of the work 

there must be gradual transition towards composing test tasks as per two and later as per more numbers, 

as per given arithmetic operation, and later as per two and more arithmetic operations, and at the end – 

as per given numbers and later more arithmetic operations.   

Composing text tasks with an abridged expression must start in Grade 2 with the application of a 

problem-productive strategy of education. In this case, there are pre-given parameters, their values and 

the relations between them. The students must select and clarify the content of the task and then compose 

a verbal model of a real-life situation specified by them (Bogdanova et al., 2017, p.80). An example is 

given in Figure 2. 

From this abridged expression it becomes clear that the task in sub-clause a) shall be related to the 

distance passed by the ants after knowing the distance passed by one of the ants and how many times 

this distance is shorter than the distance passed by the second ant.  

In b) the task shall be related to kilograms of tomatoes knowing how many kilos contain one of the 

crates and how many times more kilos contain the other crate. 

For the two sub-clauses the following questions need to be clarified: Do we need to calculate only the 

distance passed by the second ant or the distance passed by both ants and do we need to calculate the 
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kilos of tomatoes in the second crate or the whole quantity of tomatoes in both crates. For solving these 

two problem tasks it is important how the teacher will structure the questions for the discussion, in what 

logical sequence in order to help the children. The proposals given by the students, the mistakes they 

make as well as the ways to correct them are very important. Initially, the teacher can help the students 

offering only the question or only the sentence through which the particular component of the task is 

expressed. Gradually this help is stopped or is offered only to the children who have difficulties in 

mathematics in general. 

Figure 2: Composing text tasks with abridged expression 

 
Source: Bogdanova et al., 2017 

The next stage which is related to higher abstractness and more complicated mathematical and creative 

activity represents the composition text tasks as per a given diagram. In this problem situation students 

work on composing a task as per a given drawing (facilitating-schematic model). This is one of the most  

difficult problem tasks that can be assigned to the students (Bogdanova et. all, 2005, p.47). 

For example: 

Compose and solve a task using below data: 

Figure 3: Composing text tasks according to a drawing 

 
Source: Bogdanova et al., 2005 

Further during the work more complex object-analytic pictures can be used and introduced gradually to 

the collective. 

In order to overcome the difficulty imposed by the transition from the abstract to the concrete the 

students under the guidance of the teacher have to become acquainted with the situation that has been 

presented through the model, to choose the storyline of the task. An important moment of the front work 

with the students is the way in which the teacher will construct the discussion with them. The following 

task can be given in addition: What other questions can you ask to the text task? 

Results 

The experimental work was performed with students from Grades 1-4 from the Second Elementary 

School “Petko Rachov Slaveykov”, in the town of Stara Zagora during the period 2018-2019. For the 

purposes of the empiric study two tests were used: one of the tests was used to assess the entry diagnostic 

and the second one- after applying the newly developed methodology system of work - was used to 

assess the exit diagnostic of the knowledge, the skills and the competencies of the Grade 4 students from 

the competency cluster “Modelling”.  
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The objectiveness, the validity and the reliability of the tests were studied as well as the level of difficulty 

and the separating strength of the tasks included in them.  

Figure 4: Exit diagnostic of the knowledge, the skills and the competences of the students to solve 

text task 

 

Source: Author 

Analysis of the results of the experimental work was done. The exit diagnostic showed that the 

percentage of the students from Grade 4 who fail to solve text tasks with direct and indirect use of 

relations decreased from 31.2% to 8.5%. 3.7% of the students hesitate how to solve the tasks and 87.8% 

of them work correctly. The percentage of the students who cannot describe a situation from the real 

world with a mathematical model decreased from 45.3% to 10.1%. 5.6% of the students hesitate how to 

create the model and 84.3% work correctly. The percentage of the students who correctly composed text 

tasks increased from 29.5% to 71.6%. The difference in the results was proved to be statistically 

significant. 

Conclusion 

Based on the results from the study the following conclusions can be made: due to the applied 

methodology system of work for solving text tasks the level of knowledge, skills and competencies from 

the competency cluster “Modelling” of the students increased. The creative work with text tasks 

facilitated the development of students thinking.  

The creative level of the mathematical activity of the students depends on the activity of the teacher, of 

the strategies, the technologies, the approaches and the methods, of their explanations and questions, of 

the text tasks which they choose for solving during mathematics classes in primary school. 

The developing character of the organization of collective and individual search and the creation of 

hypothesis by the students over the process of tasks solving stimulates development of their thinking 

because the students have to perform a transfer of mathematical knowledge, skills, competences and 

competencies and not only reproduce the knowledge already learned and to solve tasks with reproductive 

character.  

The simultaneous use of observation, experiment, analysis, abstracting, synthesis, comparison, 

summarizing, concretization and specialization by the students in different moments of their cognitive 

activity and also the purposeful application of these tools by the teacher as part of their methodology 

system of work during the education of mathematics for Grades 1-4 enforce the creative element in the 

educational activity of the students for solving text tasks.   
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ELECTRONIC TEXTBOOKS FOR LEARNING THE EDUCATIONAL CONTENT 
IN GEOMETRY AS PART OF THE EDUCATION IN MATHEMATICS 

FOR GRADES 1-4 

Maria Temnikova1 

 

Abstract: 

Introduction: The modernization of Bulgarian primary school education is directed towards the applied strategies, technologies, 

approaches, and methods as well as towards the introduction of new information technologies in the educational process in 

mathematics in primary school.   

Object: The object of the present research work is to study certain specific characteristics, opportunities, the field of application 

and the efficiency of the electronic textbooks and their use by the teachers during the process of learning geometry content in 

the education of mathematics for Grades 1-4.   

Methods: The experimental work includes qualitative and quantitative research of the problems specified in the above 

paragraph. The following methods were applied: didactical experiment, observation, test, content analysis, mathematical-

statistical method for data processing. 

Results: The researchers performed observations and analysis of the frequency of use of electronic textbooks by the primary 

school teachers during geometry classes. Based on the results of the study it was found out that 86% of the teachers use 

electronic textbooks in their methodology work on a regular basis, 10% of them – from time to time and 4% do not use electronic 

textbooks at all.   

The analysis of the entry and the exit diagnostic determined that all student had an equal level of knowledge at the start of the 

experiment. However, the results on exit level of the knowledge, the skills and the competencies showed that there is significant 

difference. The results on the exit level of the students from the experimental class where electronic textbooks have been 

systematically used are from 26% to 34% higher than the results of the students from the referent class where textbook have 

not been systematically used. 

Conclusion: The use of electronic textbooks for learning geometry content during mathematics classes in primary school must 

be scientifically grounded and precise. The introduction of the electronic textbooks into the educational process helps to put 

the students in an active cognitive position and motivates them for work during mathematics classes.    

UDC Classification: 37.01, DOI: 10.12955/cbup.v7.1434 

Keywords: electronic textbooks, education in mathematics, educational content in geometry 

 

Introduction 

Nowadays the modernization of Bulgarian primary school education is directed towards the 

improvement of the strategies, the technologies, the methods, the approaches and the methodology of 

work as well as the information technologies and computer tools used during the educational process in 

Grades 1-4 aiming at education and in stimulating the didactic environment. The interaction between 

two main factors of cognitive activity of an individual are taken into consideration – the process of 

internal development of cognitive schemes (models) and their purposeful external actualization and 

stimulation through a wide application of computer technologies. Searching for the optimal parameters 

of this interaction outlines one functional variety in the process of internal acquisition and construction 

of knowledge.  

Object, subject and aim of the study 

The educational process must be structured in a way that its forms and methods of education aim 

primarily to the productive activity of the students and then to the educational content. The center of the 

pedagogue’s attention is the student himself and his educational activity and not only the educational 

content. For the achievement of productive activity during mathematics classes, contemporary 

information and communication technologies take an important place. 

Over the recent years significant and purposeful work was done for the improvement of the process of 

applying informational technologies during the course of education in mathematics for primary school. 

It is already a tradition to use a complete system for education in mathematics within the frames of the 

compulsory educational content containing integrated information technologies for Grades 1-4 

including electronic lessons as part of electronic textbooks.   

The aim of this research is to study certain specifics, characteristics, and possibilities,  as well as the 

field of application and the efficiency of the electronic textbooks used by the teachers in the process of 

compulsory education in geometry in Grades 1-4.   
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The object of the research is the process of education in mathematics in Grades 1-4. 

The subject of the research is the efficiency of the electronic textbooks used by the teachers in the 

process of teaching the compulsory educational content in geometry for Grades 1-4.   

In order to achieve the aim of the research, the following tasks were completed: the study and theoretical 

analysis of: research work of foreign and Bulgarian authors related to certain characteristics and fields 

of application of electronic textbooks; the study of some of the main aspects of the use of electronic 

textbooks by primary school teachers in the methodology work in mathematics for Grades 1-4; the study 

of the efficiency of the use of electronic textbooks during the educational process in mathematics in 

Grade 4; the analysis and assessment of the results from the empiric study; and finally a summary and 

the conclusions. 

For the purposes of the empiric study the following criteria were introduced: the level of efficiency when 

using electronic textbooks as assessed by the primary school teacher;  the frequency of use of electronic 

textbooks during different types of lessons in mathematics or during teaching separate components of 

the same lesson; the use of electronic textbooks for the purposes of visualization and to facilitate: 

acquiring of new knowledge and skills; affirming of the acquired knowledge and skills; summarizing 

and systematizing the knowledge and the skills of the students in Grades 1-4 from the competency 

Cluster “Geometry figures and bodies”.  

The development of education is directly dependent on the wide, pedagogically considered use of 

electronic and computing equipment and especially of electronic textbooks.  At this stage, the following 

tools are used in the process of education in mathematics in Grades 1-4: electronic textbooks; Mouse 

Mischief and Envision software; different computer games, series of Jumpido educational games, Open 

Sankore software for interactive white desk and Power Point presentations, preparation of Website of 

the class, Skype video connection (participation of students from different classes at the same time 

during the same lesson, demonstration of knowledge and skills, discussion of topics from the compulsory 

educational content, and option for mutual examining), tablets for every student (as a tool for searching, 

collecting of information, for work on dedicated creative tasks of an “open” or “semi-open type as per 

Rogier’s classification). 

A high level of coordination is evident between the educational programs, the compulsory educational 

content presented in the textbooks and the notebooks in mathematics for Grades 1-4 from one side and 

the use of electronic textbooks in the process of education from the other. That is why this article further 

explicitly studies the application of electronic textbooks in the process of development in the students’ 

knowledge, skills and competencies from the competency Cluster “Geometry figures and bodies”. As a 

result of the analysis of the existing literature it was determined that there are multiple definitions for 

electronic textbook. This study refers to the description offered by L. Zaynutdinova who presented the 

following understanding for electronic textbook: “Multi-purpose educational program system which 

provides a non-stop and complete didactical cycle in the process of education, offering theoretical 

information, educational training activity and control over the level of knowledge as well as over the 

information-research activity, mathematical and imitation modelling with computer visualization, and 

service functions within the conditions of interactive feedback”(Kouznetsov & Zenkina, 2010, p. 38). 

If we accept the idea that the electronic textbook must have all the functions of the traditional one 

(Kouznetsov & Zenkina, 2010) and also that the functions determine the structure then we have to admit 

that the electronic textbook makes sense only if more efficient, adequate to the purpose and to the content 

and more attractive ways for realizing these functions can be created in the information environment. 

Simultaneously, these functions shall take into consideration the specifics of the age of the students as 

well as the respective health and hygienic requirements (Delibaltova, 2012). 

The research work was directed towards studying of successful models of electronic textbooks aiming 

at increasing the quality of education in mathematics with learning the geometry educational content for 

Grade 1-4. The models were developed on the basis of different scenarios by me and by the rest of the 

authors of the mathematics textbook for Grade 1-4. 

The electronic version can be used for all types of lessons in mathematics for the purposes of acquiring 

new knowledge and skills, for affirming the acquired knowledge and skills, for summarizing and 

systematizing of knowledge. Some of the tasks included in the electronic textbooks make possible for 

the teacher to control the students’ knowledge. There is a methodology developed for each lesson. The 

tasks are structured in a system and some of them have been included with the purpose to upgrade the 
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acquired knowledge. These additional tasks can be used depending on a teacher’s personal assessment 

for individualization, differentiation during his work with the students or to offer conditions for creative 

work with them. Another specific feature of electronic textbooks is that there use over the entire course 

of the mathematics class has not been foreseen. This way the time for solving mathematical tasks is not 

restricted and there is no risk that the student will stop thinking. The aim is not only to change the means 

of teaching but to change the actual nature of teaching.The introduction of new knowledge through 

electronic books is done through the use of video files, audio files and graphic visualization that present 

the algorithms and the ways of using drawing tools for example for drawing an angle as per a given 

degree (Bogdanova et. al, 2015, p. 55): 
Task: Draw an angle BOC=50˚. 

Figure 1: Drawing an angle at a given degree 

 

Source: Bogadanova et al., 2015 

Algorithm of work: 

-We draw half-line of the angle OB. 

-Put the protractor as shown. Mark the 50° position of the protractor.  

-Remove the protractor and draw the half-line OC.  

The demonstration which the teacher does on the blackboard is facilitated with an electronic textbook. 

This helps the students to understand the essence, the ways of constructing the algorithm as well as the 

sequence of each step that builds those algorithms. The electronic textbooks offer diversified and 

adaptive presentation of the educational content pursuant to the current level of knowledge of the 

students. 

Some of the facilitating tools in the electronic textbooks offer demonstration of work with individual 

didactical materials which students have to perform. This makes it easier for the teacher to organize the 

lesson.  

The presented tasks are related to design work with geometry figures as per a given example for students 

from Grades 1-4. The tasks contain game elements and elements from the area of combinatorics. This 

type of tasks are called “geometry puzzles”. Such games are: 

Tangram (ancient Chinese game) (Bogdanova, Temnikova, 2016, p.31) 

Figure 2: Task related to the Tangram game 

 

Source: Bogadanova et al., 2016 
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The students have to construct a new figure from the seven parts of the square that is given as a sample. 

Firstly, the students work with a dismembered profile of the figure. After that, the task becomes more 

complicated and the students have to construct new figures using only the given profile. 

- Egg of Columbus (Bogdanova et. al, 2017) 

Figure 3: Task related to the Egg of Columbus game 

 

Source: Bogadanova et al., 2017 

These tasks help to perform the transition from object-action and visual thinking to abstract thinking of 

the primary school students. 

The methodology offered in the electronic textbooks supposes the establishment of a feedback 

connection in the process of checking the results by the teacher and also the creation of conditions for 

putting the students in a permanent active position. The interactive option in the electronic textbooks 

motivates students for active work during mathematics classes and induces their interest to mathematics 

as science. Another specific feature of the electronic textbooks is the possibility for the students to work 

independently outside school using the platforms developed for the purpose and an Internet connection. 

This creates additional opportunities for the students to fill in gaps in their knowledge and facilitates 

their work for preparation for mathematics classes. 

Results 

The research work was performed with primary school students and their teachers and the empiric study 

was performed with the Grade 4 students from all primary schools in the Town of Stara Zagora during 

the period 2017 – 2018. The researchers performed observation and analysis of the frequency of use of 

electronic textbooks by the teachers during mathematics classes.     

Based on the results of the study it was determined that 86% of the teachers use on regular basis 

electronic textbooks as part of their methodology work, 10% - from time to time and 4% of the teachers 

never use electronic textbooks.  

Figure 4: Use of electronic textbooks during mathematics classes in Grade 4 determined via 

observation 

 

Source: Author 
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Figure 5: Frequency of use of electronic text books during mathematics classes in Grade 4 as 

determined via a poll amongst teachers 

 
Source: Author 

 

Figure 6: Efficiency of electronic text books for Grade 4 as determined by teachers 

 

Source: Author 

At this period of time during current and state practices with university students in mathematics an 

additional observation and poll with teachers took part. On the poll question regarding the use of 

electronic textbooks 78% of the teachers replied that they use them during every lesson, 19% use them 

occasionally and 3% - rarely. On the question of electronic textbook efficiency 90% of the teachers 

confirmed their high efficiency, 8% - medium efficiency and 2% of the teachers cannot answer the 

question as they don’t use electronic textbooks at all.   

On the question why textbooks have not been used during mathematics classes teachers explain this 

with lack of technical means in the classroom and respective professional competency to operate with 

them. The data obtained from the performed observations and polls are presented on the above graphs. 

During the experimental work the researchers performed entry and exit diagnostic with tests in two 

Grade 4 classes – an experimental class and a referent class. In the experimental class electronic 

textbooks were systematically used during mathematics classes and no electronic books were used in 

the referent class. In the beginning of the experimental work the students from both classes had relatively 

equal level of knowledge, skills and competences from competency cluster “Geometry figures and 

bodies”.   

The results from the exit level of knowledge, skills and competencies showed significant difference for 

each type of mathematical tasks. The results of the students from the experimental class are from 26% 

to 34% higher that the results of the students from the reference class.  

Conclusion 

These results support the concept for systematic use of electronic textbooks during mathematics classes 

in Grades 1-4. 

The use of electronic textbooks: helps to enrich the education in mathematics in Grades 1-4 and makes 

it more intensive; increases the motivation and engagement of the students during the educational 

process in mathematics in primary school; offers the students opportunities to get familiar and work 

with alternative sources of information in addition to the traditional textbooks and class notebooks, 

additionally clarifies mathematical terminology; facilitates development of mathematical skills from 

competency cluster “Geometry figures and bodies”, develops creativity, logical and critical thinking in 

the young students, contributes to the development in the Grade 1-4 students of a culture for independent 

thinking and logical reasoning during the process of solving problem mathematical tasks. 
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INNOVATION IN CRIMINAL POLICY OF IMPOSING ALTERNATIVE SANCTIONS 
IN SLOVAK JUSTICE 

Veronika Tóthová1, Simona Ferenčíková2 

 

Abstract: Concept of alternative sanctions imposition is based on principal ideas of so called restorative justice. 

Fundamental theses of restorative justice have been reflected in the Slovak legislation upon the adoption of applicable 

criminal- law regulation, namely through the development of the system of so called alternative sanctions vs short-term 

sanctions of imprisonment. This category of sanctions includes home confinement as a central topic of the article. The 

sanction of home confinement has passed major changes since its establishment. Material-law terms of such sanction 

imposition and its essence have gradually changed upon effect of legislation tools. The article provides for analysis of home 

confinement sanction imposition terms pursuant to the Penal Act in the context of application issues that have been 

identified, concurrently searching for causes of low frequency of such sanction imposition from the statistical data analysis. 

Furthermore, the article points to significant application problems of home confinement execution associated with the 

probation officers institute and monitoring of the sanction execution by technical means that can be considered innovative in 

the area of sanction execution monitoring. In its final section, the article offers detailed analysis of draft legislation related to 

the terms of home confinement sanction imposition and execution, as well as the range of criminal acts that can be punished 

with home confinement. Accordingly, the article presents considerations of possible effects of the proposed regulation on the 

decision-making judicial praxis. This article is aimed at analyzing the essence and purpose of home imprisonment sanction, 

the terms of its imposition, application of technical means to control the imprisonment in the context of application praxis 

issues, as well as evaluating the proposed legal regulation that changes principal terms of home imprisonment sanction 

imposition and its effects on decision-making and the application praxis.    

UDC Classification: 4.1.4 3/34, DOI: 10.12955/cbup.v7.1435 

Keywords: Alternative Punishment, Home Prison, Probation Officer, Technical Check. 

 

Introduction 

The Slovak law system received suggestion to establish the restorative justice elements on the turn of 

the millennia especially in the penal law area. As we know, restorative justice represents the opposite 

to repressive justice, accentuating primarily the correction of affected subject (victim) harm caused by 

the perpetrator during the criminal act commitment. Alternative sanction can be marked as one of 

possibilities of restorative justice purpose fulfillment. Alternative sanctions have already existed in 

criminal law in the past, but their use has been limited (Gábriš and Jáger, 2018, 2019). 

Development of alternative sanctions had been inspired mainly by Western European countries 

(mainly by Germany) as well as various recommendations made on the ground of EU bodies; we can 

include EU Council recommendations therein, related to criminal matters with reflected need for 

engagement in criminal proceedings the subject damaged along with the perpetrator. The resolution of 

the UN Committee of Criminal Prevention and Criminal Justice represented another important 

suggestion in 2002, containing a document on fundamental principles of restorative justice programs 

application to criminal matters (Strémy and Klátik, 2018). Moreover, alternative sanctions are 

applicable also in the European Union context, namely by mechanism of mutual recognition of 

judicial decisions in criminal matters (Klimek, 2017a, 2017b). 

Gradual introduction of alternative sanctions and the approval of the Probation and Mediation Officers 

Act dated 2003, and the approval of the Mediation Act in 2004 implementing mediation directly in the 

Slovak legislation, represented strengthening of restorative justice. We can state that a broad spectrum 

of alternative sanctions can be currently found in the Penal Code that results from the sanction policy 

concept called restorative justice. Sanctions as a form of criminal-law sanctions are enumeratively 

contained in § 32 of the Penal Code, being an expression of the fundamental sanctioning principle 

called nulla poena sine lege; this principle results also from Article 49 of the Slovak Constitution. 

Amongst the sanctions contained in § 32 of the Penal Code, home confinement, due work order, 

monetary sanction and restricted participation on public events can be considered as alternative 

sanctions (Romža et al., 2018). 

Home confinement penalty can be considered one of the most significant alternative sanctions that was 

enacted in the Penal Code in 2006 and passed extensive modifications up to the currently valid Penal 
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Code. The home imprisonment sanction imposition and execution control has become a major 

innovation in this area. Before the end of 2015, the home imprisonment sanction execution had been 

allowed only by the probation officers. They were so called random personal checks. Significant 

change was introduced upon adoption of new legislation that enabled control of home imprisonment 

sanction execution by technical means. The stated institute is known from other countries´ legislations 

along with Slovakia under the name electronic monitoring. Concurrently, technical means have been 

used in application of other institutes of proprietary law or procedural law.   

Introduced technical control of home imprisonment execution was primarily aimed at increasing 

frequency of home imprisonment sanction imposition as an alternative sanction. Based on the latest 

statistical data, we can state that the precondition has not been met.   

Despite of the existence of numerous professional periodical and special literatures focused on 

alternative sanctions, their essence, meaning, and the terms of their imposition and execution, only a 

small percentage deals with technical control of home imprisonment execution.    

Accordingly, the article authors decided to analyze legislation in effect dealing with home 

imprisonment sanction, technical control of home imprisonment execution, and separately proposed 

the legal regulation that should expand the possibilities of technical means utilization. Based on the 

analysis, the authors shall make an effort to formulate the conclusion whether the lawmaker´s efforts 

are correct.   

The article in question is aimed at analyzing the essence of home imprisonment sanction as a type of 

alternative sanction, and at specifying its purpose. A subsequent goal is to analyze in detail the terms 

of home imprisonment sanction imposition from the proprietary law point of view, and evaluate the 

status de lege lata. This is followed by the analysis of proposed regulation of the terms of home 

imprisonment sanction imposition, i.e. another partial goal represents evaluation of the stated proposed 

changes. Therein, the authors shall point out the imperfections of the proposed regulation also in the 

context of application praxis that includes application of technical means to the home imprisonment 

sanction control. Last but not least, the article is aimed at formulating its own proposals de lege 

ferenda. 

Methodology 

Considering the methodology approach, analytic- synthetic methodology was primarily applied in the 

presented article in order to theoretically analyze the existing legal status, legal documents, comments, 

and expert opinions, and to formulate conclusions and proposals de lege ferenda upon concurrent 

application of scientific abstraction. In the context of the implementation of the new punishment 

concept in the Slovak legislation and foreign legislations, a historical – legal method was applied to 

the examination of historical law aspects and perception of the subject matter since the beginning of its 

evolution (Gábriš and Jáger, 2016). Moreover, a comparative method was used in the article for the 

purpose of comparison of foreign home imprisonment sanction regulations that findings can be drawn 

from and applied to the Slovak legal conditions, and for the purpose of comparing domestic regulation 

de lege lata to the proposed regulation of home imprisonment sanction imposition terms. The 

application of the description method is also irreplaceable for the description of further existing 

findings processing. Along with these methods, methods and practices used in scientific work were 

applied for the preparation of the subject matter – e.g. deduction, induction, analogy, abstraction, 

principles of formal logic, methods of law standards interpretation, and partial mathematical – 

statistical methods.   

Home confinement penalty - state de legelata 

Home confinement penalty was re-enacted in the Slovak legislation upon re-codification of Act No. 

300/2005 Coll. (Penal Code) with effect from January 01, 2006 (Čentéš et al., 2016). The so called 

“Front-end“ type of home confinement was enacted in the Slovak legislation upon the Penal Code 

amendment dated January 01, 2006 that can be considered an alternative sanction to the sanction of 

imprisonment for less serious criminal acts, such as those resulting from the law diction expressed in § 

53 clause 1 of Penal Code, to which the home confinement penalty can be awarded to offence 

perpetrator in duration for up to two years. Thus, we can state that this type of sanction cannot be 

awarded in case of crime commitment. Pursuant to § 34 clause 6 of Penal Code, 2nd sentence, the 

Court of Justice must award the sanction of imprisonment for a criminal act with upper imprisonment 
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limit exceeding five years, we can conclude that the alternative sanction is subject to certain 

limitations also in case of offences.   

Provision of § 53 clause 1 of the Penal Code regulates the terms of home confinement penalty 

awarding that must be fulfilled cumulatively. As stated above, the first condition stipulates that the 

home confinement penalty can be awarded only for offences.3 Awarding the home confinement 

penalty, the court of justice must take in account evaluation criterions related to the nature and 

importance of the offence committed, and also the perpetrator, representing the second basic 

condition. In case of offences, the court of justice makes an assessment of the criminal act 

commitment method, its consequences, circumstances of the act commitment, the blame rate and 

perpetrator´s motive. Primarily, the court of justice should consider the nature of the criminal activity 

since awarding the home confinement penalty was probably undesirable in certain cases of home 

violence and criminal acts against family and youth, as constituted in the III. head of special section of 

the Penal Code (Romža et al., 2018). In evaluating a perpetrator, the court of justice takes into account 

especially personal and family conditions but proprietary conditions of the perpetrator should be 

neither neglected and, last but not least, future perpetrator´s prognosis and his/ her re-socialization 

possibilities – correction possibilities should be considered. The third condition representing the 

essence of home confinement penalty corresponds to the written promise of the perpetrator declaring 

that he/ she shall stay in the determined address and provide required cooperation during control. The 

fourth requirement of such sanction award represents fulfillment of control by technical means 

examined by the court of justice before awarding an alternative sanction in the form of a home 

confinement penalty. Control of sanction execution by technical means is stipulated in a special law 

dealing with control of certain sanction execution by technical means.4 Control of home confinement 

penalty execution by technical means can be undoubtedly considered innovation in relation to control 

of sanction execution in general.  

The content of home confinement penalty resulted from § 53 clause 2 of Penal Code, to which 

a sentenced person is obliged to stay in his/ her residence including adjacent premises, to live 

a respectful life and to withstand control by technical means during period of home confinement 

penalty execution during the time period determined by the court of justice. Speaking of uncertainty of 

legislation, the court of justice deciding on home confinement penalty should specify the exact place 

of home confinement penalty in the verdict where the sentenced person shall stay, since currently it is 

a common praxis that a sentenced person can have permanent stay in the place other than he/she really 

stays in; also he/ she could own more real-estates and therefore the sanction execution place should be 

exactly specified.5 The judges should also specify exact time in the verdict when the sentenced person 

shall stay in the residence. Judicial praxis demonstrated that obligation to stay in the residence applies 

to the weekly working days and out of the working time within approx. 7:30 PM – 06:00 AM. To 

ensure that the sentenced person runs a proper life during the home confinement penalty execution, the 

court of justice is authorized to inflict restrictions or obligations stated in §51 clause 3 and clause 4 of 

the Penal Code. 

The maximum length of sanction that a perpetrator can be sentenced by the court of justice to the 

home confinement penalty refers currently to two years pursuant to the Penal Code in effect6. If the 

sentenced person fails to fulfill obligations imposed by the court of justice, and restrictions resulting 

from the home confinement penalty, the court of justice shall change the home confinement penalty or 

a part of it to imprisonment. § 53,clause 5 of the Penal Code stipulates the way of changing the home 

confinement penalty to unconditional imprisonment in proportion 1:1, following prior hearing of the 

sentenced person, in the form of a resolution passed by the court of justice at public proceedings. It 

means that one pending day of the home confinement penalty shall correspond to one day of 

imprisonment and the court of justice shall decide on the way of such imprisonment. 

                                                           
3Act No. 300/2005 Coll. – Penal Code as amended (§53 clause 1). 
4Act No. 78/2015 Coll. on Control of Execution of Certain Verdicts by Technical Means as amended. 
5Interpreting the term „residence“ follow  § 122 clause  5 of Penal Code No. 300/2005 Coll., to whichresidence 

shall be interpreted as a house, apartment or other premises serving to habitation, and other adjacent premises 

and lands that must be locked in order to be considered a part of residence.  
6See § 53 clause 1 of Pena Code No. 300/2005 Coll.as amended. 
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Amendment of the Penal Code that became effective on January 01, 2016 introduced the institute of 

change of the remaining sentence to imprisonment in § 65a of Penal Code to home confinement 

penalty also called “Back-end“ as another type of home confinement penalty, an alternative to parole. 

The essence of the “Back-end“ type of home confinement penalty lays in unconditional sentencing to 

imprisonment that will change to parole in the form of home confinement penalty after the passing of 

a certain part of the imprisonment. 

§65a of the Penal Code contains a rather detailed formulation of the terms at which the court of justice 

has the right to change the rest of imprisonment period to the home confinement penalty. As stated 

above, the rest of/ pending imprisonment period shall change and it is a requirement of unconditional 

sentence for imprisonment change to the home confinement penalty, cited in item c), § 65a clause 2 of 

the Penal Code. Before the effective date of the Penal Code amendment (February 20, 2019), the cited 

requirement wording stipulated that the pending imprisonment period shouldn´t exceed two years. It 

was based on § 53 clause 1 of the Penal Code and resulted from the upper imprisonment limit, since it 

would be illogical and unacceptable to change the imprisonment sanction to the home confinement 

penalty in longer duration as allowed by the cited provision (Ivor et al., 2016). Despite of such 

interpretation, the lawmaker enforced the change of requirement pursuant to § 65a clause 2 item c) in 

case of the remaining imprisonment period not exceeding three years.7 If the imprisonment sanction is 

changed to the home confinement penalty in this case (the remaining imprisonment of 3 years) 

pursuant to the law in determined 1:1, such change would result in the home confinement penalty in 

duration of three years that we consider a illegally levied sanction that breaches the maximum upper 

limit of the home confinement penalty (2 years).   

The home confinement penalty is aimed at pointing to perpetrator´s correction, since the sanction 

execution is associated with various re-socialization programs focused on the perpetrator´s personality, 

and the sentenced person is not deprived of social and emotional bonds.  

Despite of all of the positive aspects of the home confinement penalty enlisted herein, we should state 

that it is the least awarded sanction as resulting from the statistics of the Slovak Ministry of Justice.   

In 2015, home confinement penalty was awarded 18 times and 23 times in 2016. The average 

frequency has been affected by only 14 home confinement penalty awards in 2017 but again 20 

awards in 2018, which however is hard to define as a satisfactory number.8 

There are a few reasons for the rarity of the awarded type of sanction. As stated above, the possibility 

to check the sanction execution with technical means represents one of the terms of the home 

confinement penalty awarding. The court of justice must obligatorily examine the terms of sanction 

execution when awarding the home confinement penalty, thus the court must primarily examine the 

availability of required technical means (limited availability), technical equipment (GPS signal 

availability, power supply connection, fixed phone connection and location of home monitoring 

station. Such examination of the conditions is very demanding for the court of justice and hence the 

tendency to award more comfortable sanctions (for the court). It would be more appropriate when 

probation and mediation officers examined the technical background and report to the court of justice 

on possibilities of the home confinement penalty award to a particular accused person.  

Here we encounter further application problems: only 98 persons perform as probation and mediation 

officers at particular courts of justice in the Slovak Republic. These officers have to monitor 

fulfillment of duties and restrictions pursuant to § 51 clause 3, 4 of the Penal Code that can be ordered 

to a sentenced person in relation to the home confinement penalty, along with other competences, but 

what is of utmost importance, probation and mediation officers check the technical means and this 

duty is called electronic monitoring9, which is obligatory within the home confinement penalty. 

Accordingly, a person sentenced to the home confinement penalty should enter the process of re-

socialization upon very close collaboration with probation officers. For illustration purposes only, we 

have to state that the justice system has current capacities to concurrently monitor 2,000 persons 

                                                           
7See § 65a clause 2 item ) c of Penal Code No.  300/2005 Coll. as amended. 
8Statistical Yearbook of the Slovak Ministry of Justice available on Internet: www.justice.gov.sk. 
9Adoption of Act No. 75/2015 Coll. on Check of Implementation of Some Decisions by Technical Means as 

amended resulted from project ESMO whose implementation started on Apr 28, 2014 under auspices ofthe 

Slovak Ministry of Justice.  
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subject to electronic monitoring, but the capacity can be increased. Thus, if electronic monitoring is 

used exclusively for monitoring of the awarded home confinement penalty, a single officer would be 

in charge of approx. 20 persons being monitored, taking in account such a demanding work 

comprising of installating and uninstalling the technical means, recording, reporting and attending the 

incidents within control execution, checking of accessibility and proper operation of technical 

equipment.10 The number of assigned and completed probations in particular regions, related to the 

home confinement penalty in 2017, demonstrates the demanding nature of the agenda fulfillment 

resulting from the Electronic Monitoring Act – see in Table 1. 

Table 1: Assigned and completed probations in Slovak republic 
 

 

REGION  

No. of assigned 

probations  

No. of  

completed 

probations 

   

Bratislava  2  2  

Trnava  1  0  

Trenčín  0 0 

Nitra  0  1  

Žilina  0  5  

Banská Bystrica  11  6  

Prešov  1  1  

Košice  3  0 

Source: www.justic.gov.sk 

Electronic monitoring  

Home imprisonment is also known as electronic monitoring or home detention. It is a legal term used 

to define a sanction imposed pursuant to law on a person that a committed crime and has been 

sentenced to stay at home instead of unconditional imprisonment in jail. Electronic monitoring 

represents a substantial part of penal systems worldwide, applied across all criminal proceedings 

stages from the preparation proceeding including proceedings in front of the Court, and also in 

execution proceedings. Electronic monitoring is a technical mean used by the law enforcement bodies, 

aimed at increasing the effectiveness in the area of perpetrator´s movement monitoring for purposes of 

criminal proceedings and instant check of his/ her restricted movement, and also monitoring of all 

bans imposed.  

Influenced by the penal policy development trends especially in the area of punishment and by penal 

proceedings modernization, the electronic system of persons monitoring has been enacted in the 

Slovak legislation and law order. While the system had been considered already in re-codifications, in 

particular in case of technical check in relation to established home imprisonment sanction, the system 

was implemented much later. It was enacted in the legislation upon adopted Act No. 78/2015 Coll. on 

Control of Certain Decisions Execution by Technical Means as amended (hereinafter “Act No. 

78/2015 Coll.“). The Act became effective on January 01, 2016 and the Electronic System of Persons 

Monitoring was established in Slovakia on the same date (Jecková, 2018). Act No. 78/2015 Coll. 

regulates technical means, their terms of use and the course of control.  

Electronic monitoring represents the system of monitoring the observance of certain bans, restrictions 

and orders, as well as sanctions and certain protection measures as the forms of penal law sanctions. 

Pursuant to regulation in effect, we distinguish six types of monitoring where different types of 

technical means are used in each type of monitoring (Tittlová, 2018). Technical means operating cost 

is borne by the state and partly by the monitored person. Amount of his/her share is determined in the 

executive command. Technical means are the state property connected to a so-called central 

monitoring system. It is this that allows for the check of the detainment regime observance through 

signals transmitted by technical means, and the record of security and operating incidents (Klátik, 

2018).  

                                                           
10See §§ 17-22Act No. 75/2015 Coll. on Control of Certain Decisions Execution by Technical Means as 

amended.  
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Technical means can be used in relation to proprietary law institutes (home imprisonment sanction; 

change of imprisonment sanction to home imprisonment sanction; sanction of restricted stay; sanction 

of restricted attendance of public events; protection supervision; probation supervision in case of 

conditional postponing of imprisonment sanction; probation supervision in case of parole;), and in 

relation to procedural law institutes (conditionally suspended criminal prosecution; detention 

replacement by probation and mediation officer). Despite of the broad application of technical means 

in the area of penal law, possibilities of their further use have been still identified.  

Legislations of Austria, Switzerland, the Czech Republic, Norway, Scotland, Great Britain, Belgium, 

the Netherlands, Canada, USA, Australia, New Zealand, South Africa, Singapore and Brazil allow the 

same or similar control system by technical means. Active and passive monitoring systems represent 

two basic types of electronic monitoring of the sentenced people. Active monitoring systems allow for 

non-stop monitoring of a sentenced person and passive monitoring systems require from the sentenced 

person to call in to report themselves on pre-determined intervals (Strémy and Klátik, 2018). Different 

technical means are use in various world countries. 

Proposed legal regulation of the Home Confinement Penalty - de lege ferenda proposals 

Within the criminal policy, namely punishment, the proposal of an extended application of electronic 

monitoring/ technical means as such was adopted by the State Administration central office. For this 

purpose, the Slovak Ministry of Justice prepared the draft amendment of the Penal Code that directly 

amended the Penal Code and indirectly amended the Penal Order, Act on Probation and Mediation 

Officers, and Act on Legal Entity Criminal Liability (hereinafter the “draft amendment“). The draft 

amendment extends the regulation on the application of technical means to supervise the execution of 

certain decisions made within criminal proceedings, including the supported application of alternative 

sanctions. The draft amendment of the Penal Code logically corrected material- legal regulation of the 

terms of the home confinement penalty awards.  

The first principal change relates to the maximum assessment of the home confinement penalty, i.e. 

determination of the upper limit of such a penalty duration. The two-year upper limit should be 

doubled, thus the maximum duration of the home confinement penalty would correspond to four years. 

Another principal change is associated with this penalty duration, namely specification of the group of 

criminal acts that could be punished with the home confinement penalty. Considering the original 

group of offences with upper penalty duration limit of max. 5 years, possibility of home confinement 

penalty expansion to criminal acts has been proposed according to the draft normative wording to 

which the court of justice can award the home confinement penalty for a crime that is subject to an 

imprisonment penalty with an upper limit not exceeding ten years, pursuant to the special act 

regulation, provided that the duration of the awarded home confinement penalty shall not be shorter 

than the duration of imprisonment penalty that could be awarded by the court of justice (draft wording 

of § 53 clause 2 of Penal Code). The category of crimes that the court of justice will have the right to 

award the home confinement penalty for shall be subject to the upper limit of the imprisonment 

penalty stated in the special section of the Penal Code and shall not exceed ten years. Concurrently, 

the duration of awarded home confinement penalty shall not be shorter than duration of the 

imprisonment penalty that could be awarded by the court of justice for a particular criminal act.  

The reasoning report indicates that it will result in limiting the court of justice awarding the home 

confinement with duration of imprisonment penalty that could be awarded by the court of justice for a 

particular criminal act and that shall not exceed a 4-year limit (maximum duration of the home 

confinement penalty). Pursuant to the draft amendment, the home confinement penalty could be 

awarded for all crimes with an upper limit of imprisonment penalty not exceeding ten years in case of 

the act that can be punished with a maximum 4-years of imprisonment pursuant to the Penal Code, 

applying thereto also provisions on possible reduction of the shortest criminal duration (e.g. 

extraordinary penalty reduction pursuant to § 39 of the Penal Code). Applying a grammatical  and 

logical interpretation, we can conclude that home confinement penalty shouldn´t be shorter than the 

imprisonment penalty awarded for a particular criminal act but it can be longer than the imprisonment 

penalty awarded for particular criminal act, maximum up to four years (due to the maximum duration).   

If current legislation assesses the nature and seriousness of the committed crime within fulfillment of 

normative terms (as well as perpetrator´s person and conditions), then the proposed legislation must 
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reflect the above stated changes and assess the seriousness aspect of the committed criminal act. We 

suppose that this supports material perception of the criminal act in this provision that is natural in 

case of offences, considering their legal regulation and mainly adverse specification in v § 10 clause 2 

of the Penal Code, nevertheless it may be confusing in the case of a formal crime category. We should 

add that such material understanding such as a social harm will be reflected only in the area of 

punishment, penalty type selection and its duration (and in no case in the criminal act punishability).  

Material- legal regulation has been extended by a new institute of conditional parole from home 

confinement penalty (new provisions of § 68a and § 68b of Penal Code). It is an institute of a 

facultative nature that the court of justice could apply upon meeting certain formal and material 

requirements. Formal requirement represents 50% of the awarded home confinement penalty and 

concurrent material requirement stipulates that the sentenced person proved no need for continued 

execution of such penalty in the form of lifestyle led at the time of home confinement.  

In the case of conditional home confinement penalty parole, the court of justice shall obligatorily 

determine up to a two-year probation period with no minimum limit. The determined probation period 

is an obligatory part of the court verdict on the conditional home confinement penalty parole and the 

probation period shall not be shorter than the remaining part of the home confinement penalty. Thus, 

the probation period shall be longer than the remaining part of the home confinement penalty but 

maximum up to two years (i.e., pending duration of the penalty must be of maximum a two-year 

duration, logically, since the maximum duration of the home confinement penalty refers to four years 

and conditional parole is formally conditioned with 50% of penalty execution, i.e. two years). The law 

amendment exactly determines also the commencement of probation period lapsing – probation period 

shall start to lapse on the day following the day of the court verdict effectiveness on the parole. The 

court of justice can impose reasonable restrictions and obligations to the sentenced person with 

conditional home confinement penalty parole, as stated in § 51 clause 3 and 4 of the Penal Code aimed 

at making him or her to run a proper life. Imposition of reasonable restrictions and obligations is of 

facultative nature and doesn´t condition the decision on the conditional home confinement penalty 

parole. The court of justice shall obligatorily order probation supervision except in the obligation to 

indemnify for damage caused by a criminal act or the payment of a debt or pending alimony.  

If a person sentenced subject to conditional home confinement penalty parole ran a proper life during 

the probation period and didn´t breach the imposed restrictions and obligations, the court of justice 

shall declare his/ her conformance. Declared conformance of the sentenced person shall correspond to 

completion of the penalty awarded, otherwise (if not conformed) it shall be decided after or during the 

probation period that the remaining part of the home confinement penalty shall be transformed to 

unconditional imprisonment in duration according to the following scheme: One pending day of the 

home confinement penalty shall equal to one day of unconditional imprisonment. Concurrently, the 

court of justice shall decide on the method of penalty execution (external differentiation). 

If the court of justice declared conformance of the sentenced person, it shall be supposed that the 

penalty was completed on the day of excused remaining home confinement penalty effectiveness. 

Thus, the so called law function is regulated here that the penalty was completed, coming into effect 

on the day of the effective date of the excused remaining home confinement penalty. While the 

reasoning report states that the fiction effect is important especially for the purpose of determining the 

commencement of period for penalty extinguishing pursuant to § 92 of the Penal Code; referring to the 

wording of clause 2 § 92 of the Penal Code, the home confinement penalty award is ex lege 

extinguished upon the penalty completion with no period lapsed, thus it is not necessary to determine 

the commencement date through the law function.  

Equally, it is believed that the home confinement penalty was completed on the day when the decision 

of conditional home confinement penalty parole became effective, provided that the court of justice 

had not ordered the execution of the remaining penalty by the person sentenced within a year from 

lapsed probation period without the sentenced person´s blame, or if the court of justice had not 

decided so within two years from the lapsed probation period without the sentenced person´s blame if 

the sentenced person has been subject to criminal prosecution for another criminal act committed 

during the probation period. Otherwise said, the court of justice must issue a testimony of “non-

conformance“ within a year the from lapsed probation period (or within two years from the lapsed 

probation period if the sentenced person has been subject to criminal prosecution for another criminal 
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act committed during the probation period), otherwise a function of the sentenced person´s 

conformance shall apply. 

In relation to the above stated law amendment on the conditional home confinement penalty parole 

(proposed provisions of § 68a and § 68b of Penal Code) legal requirements of the home confinement 

penalty parole explanation has been proposed in the Penal Code Procedural regulation which stipulates 

that the conditional home confinement penalty parole institute pursuant to proposed § 435b of the 

Penal Order, introducing material-law regulation of the conditional home confinement penalty parole 

as analogy to the provisions applicable to other penalties, which has been absent so far and is partly 

included in the provisions of current § 435 clause 4 of the Penal Order. It is an institute of facultative 

nature to which the court of justice can decide on the home confinement penalty parole if the person 

sentenced suffers incurable serious illness or incurable mental illness. The court of justice shall decide 

in the form of passed resolution that is subject to permitted legal remedy – complaint with suspension 

effect. Incurable and life-threatening illness is such an illness whose health consequences result in the 

affected person´s death regardless of the illness duration. Incurable and life-threatening mental illness 

doesn´t cause the affected person´s death but incapability to perceive the surrounding world and 

respond thereto in the way that is adequate for mentally healthy individual. With its structure and 

contents, the proposed § 435b corresponds to a provision of § 413 clause 2 and 3 of the Penal Order, 

regulated by the institute of home confinement penalty parole. Accordingly, introduction of the legal 

definition of the term “mental illness“ or “mental disorder“ should be re-considered and amended in 

the Penal Code. The border between the two terms has been diminished in medicine in the last few 

years; nevertheless they should be differentiated since they condition the application of material- law 

and procedural institutes and as such, they should be legally defined directly in the Penal Code 

provisions within the interpretation of terms.   

A draft amendment shall definitely cause an increased frequency of alternative penalties awarding, 

especially the home confinement penalty. As stated above, the home confinement penalty could be 

awarded so far only for offences, but the new regulation will permit award of such a penalty also for 

crimes, i.e. more serious criminal act types. The expanded group of criminal acts shall logically cause 

expansion of possibilities to award such a penalty.  

On the other hand, if the alternative penalty frequency increases, it will concurrently cause an increase 

of applications of the so called institute of preliminary investigation pursuant to the Act on Probation 

and Mediation Officers to be performed by the stated officers. The agenda of probation officers shall 

increase but not their headcount. The need for increased headcount of probation officers has been 

declared for a long time and claimed by these probation officers themselves. So far, we reported only 

internal structural changes but not the headcount increase. If there are practical problems present 

currently in relation to the probation officers´ headcount in the situation of insufficiently applied 

alternative penalties, we can logically expect the increase of application problems. Such a situation 

might prolong the criminal proceedings unnecessarily. On the procedural level, the draft amendment 

of law can determine the declaration of guilt pursuant to § 257 clause 1 item b) of the Penal Order, 

especially in cases that could be subject to sentencing to imprisonment for a period up to four years.  

Conclusion 

Finally, we should comment also rather upon the complicated nature of the home confinement penalty 

awarding in the case of crimes (despite of legislation using the term „criminal acts“). The draft 

amendment stipulates that the home confinement penalty shall not be shorter than the imprisonment 

penalty that could be awarded for such a crime. First of all, the court of justice will have to conclude 

what duration of imprisonment would be awarded. Subsequently, the particular duration of the home 

confinement penalty shall depend on the theoretical duration of imprisonment. Accordingly, an 

alternative relation shall apply; i.e. the home confinement penalty as an alternative of imprisonment 

penalty since finally another penalty shall be executed than the imprisonment but the nature of the 

direct alternative of the home confinement penalty to a short-term imprisonment shall cease. This idea 

is supported by the fact that maximum duration of the home confinement penalty should refer to four 

years. Thus, a question emerges whether a four-year unconditional imprisonment penalty still refers to 

a short-term penalty. Does a four-years taking home confinement penalty represent an alternative to 

four-year unconditional imprisonment penalty or only an alternative method of the penalty execution, 

or more broadly said, another form of penalty execution?  
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Discussion 

Resulting from common legislation development in the common state and the same law principles that 

penal legislation was built on, the home imprisonment sanction regulation in the Czech Republic 

described in §§ 60- 61 Act No. 40/2009 Coll. (Penal Code) equals to that in Slovakia. The Court of 

Justice can sentence an offence perpetrator to home imprisonment sanction in the Czech Republic for 

two years, provided that such a sanction is sufficient, taking in account the nature and seriousness of 

the committed crime, as well as the perpetrator´s personality and conditions. The perpetrator must 

swear in writing that he/she shall stay at home during the determined time and cooperate during 

control. The Ministry of Justice or an established organizational unit shall provide for home 

imprisonment sanction control in cooperation with the Probation and Mediation Services via an 

electronic control system allowing for the detection of the sentenced person´s movement, or the 

Probation and Mediation Services in the form of a performed control (Romža et al., 2018). 

Referring to the historical development, the Slovak penal regulation of home imprisonment sanction is 

close to that established in Hungary. The Hungarian regulation distinguishes between alternative 

sanctions and alternative sanction methods. Alternative sanction methods in Hungary include 

electronic monitoring. Electronic monitoring was enacted on April 01, 2015. It was presented as an 

institute of monitoring of sentenced persons released on parole and it can be applied if the sentenced 

person is detained in a so called “re-integration facility“. This institute can be also applied in cases of 

first-time perpetrators who face a sentence of imprisonment for a maximum of three years (Nagy, 

2015). 

The home imprisonment sanction originated overseas. It was used for the first time in the USA in the 

1980s, thus it has had a long tradition in overseas countries (Sčerba, 2011). Considering such a long-

term existence and tradition of home imprisonment sanction use as an alternative sanction, we can 

definitely answer questions related to home imprisonment sanction imposition effectiveness and 

possibilities of its modifications.  

According to the above stated facts, it is apparent that V4 countries (the Czech Republic, Hungary and 

Slovakia) refer to the countries with almost no tradition of the home imprisonment sanction and 

electronic monitoring that would give room for orientation within the subject matter and the possibility 

to answer fundamental questions related to electronic monitoring, namely: Does electronic monitoring 

affect recidivism after the electronic monitoring period has concluded? Does electronic monitoring 

affect offender criminal behavior during the monitored period? Aside from recidivism impacts, what is 

the financial impact of operating electronic monitoring? Does electronic monitoring allow more 

people to be dealt with more severely than they would have been had it not been used? (Nellis et al., 

2013). 

In Slovakia, the lawmaking authority amended the Penal Code in relation to proprietary law terms of 

home imprisonment sanction imposition and the efforts to expand possibilities of electronic 

monitoring application as declared herein, without any research and relevant grounds. Accordingly, 

we suppose that such efforts cannot be named otherwise but arbitrariness, even if we take in account 

the fact that the surrounding countries have never declared such efforts. On the contrary, they tried to 

maintain and accentuate the alternative nature of the home imprisonment sanction in relation to 

standard imprisonment as resulted from the quoted home imprisonment sanction regulation of the 

particular countries specified above.  

At the end of the discussion, the authors adhere to the statement that the Slovak regulation of home 

imprisonment sanction is sufficient in its current form, copying fundamental principles of restorative 

justice, taking into account the regulation in this area by the surrounding countries; and the lawmaker 

should focus its efforts on possibilities of  electronic monitoring utilization upon the terms allowed by 

the legislation in effect, instead of changing the proprietary law terms of home imprisonment sanction 

imposition without a real basis.  
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MULTICULTURAL COMPETENCIES OF TEACHERS AND TEACHER TRAININGS ON 
DIVERSITY/MULTCULTURALISM FOR INCLUSIVE SCHOOLS AND THE INCLUSION 

OF ROMA AND MIGRANT CHIDREN - PROJECT ROMIGSC AS CASE STUDY 

Nada Trunk Širca1, Valerij Dermol2, Anica Novak Trunk3

 

Abstract: Education is a public good and a human right. Access to inclusive, equitable and good quality educational 

opportunities and assistance for all learners of any age needs to be ensured. Indeed, they are a precondition for social inclusion 

and protection, full participation in social and civic spheres of life, long-term integration into the labour market and the 

prevention of exploitation. 

In this paper, we discuss the importance of multicultural competencies of teachers and the role of formations/ teacher trainings 

to support inclusion in schools - with a focus on Roma and migrant children. The aim of this paper is to give an overview on 

the current situation regarding multicultural competencies and trainings/formations for teachers in Slovenia; and to present how 

participants of trainings for teachers (training in frame of project RoMigSc) see inclusion of Roma/migrants in Slovenian 

schools; and how important are teachers’ competencies for supporting inclusion. The methods used in this study are literature 

review, small-scale research among participants of teacher training in Slovenia in 2017 and 2018; and policy formulations from 

deliveries of teacher trainings in four countries - Slovenia, Italy, Spain and North Macedonia. The results from the small-scale 

research show that most of participants were teachers; 66% of respondents had been involved in work with migrant children; 

52 % in work with Roma children. Respondents were in general very satisfied with the training delivery. Lessons learned which 

they liked the most refer to the involvement of different actors in ensuring inclusion; networking; and transfer of experience. 

The results also show that multicultural competencies of teachers and teacher trainings on diversity/multiculturalism are of key 

importance for supporting the inclusion of Roma/migrant children. From the results of the small-scale research and policy 

formulations (from four countries), we can conclude that intercultural competencies and high quality implementation of 

formations/teacher trainings are of key importance for supporting the inclusion of Roma/migrants in schools.  

UDC Classification: 37.06, DOI: 10.12955/cbup.v7.1436 

Keywords: Social inclusion in schools, project RoMigSc, teachers’ multicultural competencies.

 

Introduction 

Education (i.e., good teachers and good schools) is crucial for successful integration of Roma and 

migrants in society. Multicultural diversity is an opportunity to make schools more inclusive, creative 

and open-minded. 

Education is a public good and a human right. Access to inclusive, equitable and good quality 

educational opportunities and assistance for all learners of any age needs to be ensured. Indeed, they are 

a precondition for social inclusion and protection, full participation in social and civic spheres of life, 

long-term integration into the labour market and the prevention of exploitation. 

Educational systems play an important role in helping pupils with immigrant backgrounds get involved 

in their communities and overcome problems. The introduction of an early assessment of language and 

other skills, the provision of targeted language training, ensuring availability and participation in 

activities and the involvement of parents can improve the well-being of pupils with an immigrant 

background in all its fields (OECD, 2018). 

In this paper, main attention will be paid to the importance of teachers’ multicultural competencies and 

trainings/formations for ensuring better inclusion of Roma/migrant children in schools.   

Multiculturalism in education  

The model of development of multicultural competencies  

In order that teachers are able to apply the principle of multi-culturalism in education, they must on the 

one hand, achieve high professional competence in the field of the subject matter they are teaching, and 

at the same time they have to deal with ethnic values, religious values, cultural values; and the 

differences (and take them into account) that they encounter in the class. This means that they must have 

developed intercultural competencies. 

Below is presented the model of development of multicultural competencies (developed by Deardorff, 

2006); Through this model, Bešter and Medvešek (2016) researched multicultural competencies of 
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Slovenian teachers at their work with Roma children. The model of development of multicultural 

competencies is composed of four areas: 

 Attitude toward others/diversity 

 Knowledge, understanding, skills 

 Intercultural reflection that presents the wanted internal result 

 Constructive interactions, that presents the wanted external result 

The more positive attitude a person has toward cultural diversity, the more knowledge he acquires and, 

in doing so, develops the necessary skills. We can assume that all four dimensions affect each other.  

Figure 1: The model of development of multicultural competencies 

 

Source: Bešter and Medvešek (2016) 

Studies that were made until 2010 show that Slovenian teachers have a lack of necessary knowledge and 

experience in the field of intercultural education - the latter is the result of a lack of trainings for the 

development of competencies to successfully manage multicultural dynamics in the classroom (Trunk, 

Kočar and Trunk Širca, 2017). Research - such as TALIS (OECD, 2009) also showed that Slovenian 

teachers showed relatively little interest in participating in training on "teaching in multicultural 

environments." In order to contribute to the development of the values of inter-culturalism and to 

improve the professional skills of leadership and teachers in schools for the successful integration of 

migrant children from other linguistic and cultural backgrounds in the Slovenian education system, a 

number of projects were launched from 2013 onwards.  

Below we present some projects: 

In the period from 2013 to 2015 was implemented the project Razvijamo medkulturnost kot novo obliko 

sobivanja / Inter-culturalism as a new form of coexistence.  The consortium involved 13 primary schools 

and the ISA institute. The network involved 62 schools (primary and secondary) altogether (ISA, 2015).  

In the year 2016/17, two big projects began, which aimed at enhancing teachers competencies (Ministry 

of Education, Science and Sport, Republic of Slovenia, 2019):  
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 Project Izzivi medkulturnega sobivanja –Za medkulturno sobivanje / Challenges of Intercultural 

Coexistence 2016-2021 (is continuation of the project Razvijamo medkulturnost kot novo 

obliko sobivanja / Inter-culturalism as a new form of coexistence). The consortium involves 15 

primary and secondary schools and the ISA institute.  

 Project Le z drugimi smo / Only (with) others are we (2016- 2021) - different seminars on inter-

culturalism will be organised in all Slovenian regions.  

However, in this area improvements still need to be done like: 

 training programmes should include diversity on a transversal basis, rather than limiting it to 

specific modules, which has also been suggested by the European Parliament, 2017. 

 contents on inter-culturalism should be systematically involved in study programmes for 

teachers.  

Research conducted in the frame of trainings for teachers RoMigSc in Slovenia in 2017 and in 

2018 

About teacher training in the frame of the project RoMigSc 

Main aim of teacher training RoMigSc is: 

 to ensure better cultural competencies of teachers that teach in classes where Roma or migrant 

children are and to give them knowledge on strategies for inclusion of these groups in 

classrooms; 

 to receive the following feedback from teachers: what is good in the system of inclusion of 

disadvantaged pupils (Roma/migrants) in school; where are shortcomings perceived (deficits) 

and where are improvements needed. 

In the years 2017, 2018, 2019, teacher trainings are organised as 2 day events (of 16 hours in total), 

covering the topics: social inclusion, inclusion in schools – specifics migrants; specifics Roma, 

intercultural competencies, youth activation. In 2017, trainings were organised only in Slovenia 

(piloted), while in 2018 and 2019 trainings were organised in four countries: Slovenia, Italy, Spain, 

FYROM.  

Analysis of questionnaire  

Below we present an analysis of the questionnaire on the topic of integration of migrants and Roma into 

schools, which was conducted in the frame of the Erasmus +, K3 project RoMigSc. The questionnaire 

was conducted with participants of teacher trainings 2017 and 2018 in Slovenia.  

In 2017, the questionnaire was sent to 54 participants of teachers’ trainings (including speakers), the 

response was 59 %.  

In 2018, the questionnaire was sent to 55 participants of teachers’ trainings (including speakers), the 

response was 28 %.  

The participants/respondents and their current position in the field of migrant and Roma related activities 

Figure 2: Structure of participants – 2017 

 

Source: Authors 
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Figure 3: Structure of participants – 2018 

 

Source: Authors 

The majority of respondents in 2017 and in 2018 were teachers (as can be seen from Figures 1 and 2). 

Most respondents from 2017 had previous experience with specific methods; nevertheless, the majority 

of them had not been involved in working with Roma and/or migrant children. Analysis of the 

respondents from 2018 shows that most respondents (73 %) had previous experience with specific 

methods; 66% of respondents had been involved in working with migrant children; and 52 % in working 

with Roma children. 

The level of satisfaction with the seminars and suggestions for future activities of the project 

The respondents were quite satisfied with the training in both years 2017, and 2018 (see Figure 3 and 

4). In both years, participants were the most satisfied with opportunities to exchange experiences with 

peers and colleagues. 

Figure 4: Assessment of content and methodology of presentations (grades from 1 to 4) -2017 

 

Source: Authors 
 

Figure 5: Assessment of content and methodology of presentations (grades from 1 to 4) -2018 

 

Source: Authors 
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In the open questionnaire, we asked the participants about the most valuable lessons learned during the 

seminar. We sorted their answers into four categories, present in Table 1. 

Table 1: Lessons learned during the seminar – categories and typical answers 
Category Typical answers 

Role of 

cooperation at 

all levels 

State should do more to ensure better conditions for inclusion in schools, but a lot depends also on the 

school (how schools can find solutions) and on teachers' competencies  

It is necessary to cooperate at all levels 

Exchange of 

experience, 

practices 

I liked the presentations of experiences from other countries. 

I liked the presentation of good practices. 

It was valuable to meet other colleagues that work in the area, having an opportunity to exchange 

practical experiences with colleagues. 

Involvement 

of volunteers 

Volunteers can be very helpful to support inclusion in schools. 

Student volunteering would be very welcome, especially for extra-curricular activities. 

Interesting were the presentations of volunteering activities in Slovenian schools in the frame of 

project RoMigSc 

Other Solidarity is an important value. 

Approaching children from a more personal level is needed. 

It is better to live in a refugee country than in a country where refugees are leaving. 
 

Source: Authors 

Participant experiences working in multicultural environment, what are the advantages, and what the 

obstacles/problems 

In the questionnaire we asked the participants about their advantaged which they may apply in a 

multicultural environment. We divided their answers into 3 groups, as can be seen from the Table 2.  

Table 2: Participants advantages which may apply in a multicultural environment – categories and 

typical answers 
Category Typical answers 

Knowledge and 

experiences 

Long-time work with Roma and migrants/refugees. 

Knowledge and Experience in this field, positive attitude. 

Using innovative teaching methods, looking for solutions to the problem, personal relationship and 

involvement.  

Intercultural 

competencies 

Acceptance and understanding of other cultures, empathy, patience. 

Understanding of the cultural background, willingness to listen, awareness of differences. 

Being able to accept differences, accepting marganilised groups. 

Other I do not have experiences of working in such a class… 
 

Source: Authors 

 

Table 3: Factors which may negatively influence the inclusion of migrant and Roma children in 

schools – categories and typical answers 
Category Typical answers 

Policy problems Incompatibility of policies and measures. 

Things/solutions are moving too slow at the system level. 

Too many children in the classroom. 

We lack time, to many tasks and there is little time for individual work with parents and children. 

Difficulties in 

ensuring inclusion 

of Roma/migrant 

in classes 

Learning difficulties, lack of basic knowledge, lack of language knowledge. 

Children that come from countries, whose language, culture in much different from Slovenian, 

would need more time for adaptation 

Low participation of the child's parents and the Roma community in school activities. 

Non-acceptance of the environment (Roma). 

Not understanding the language (migrants). 

Lack of 

knowledge, 

competencies of 

teachers 

Teachers and teachers’ graduates do not know enough about ethnic minorities (Roma, migrants). 

Changing the curriculum in teacher education. 

On national level there are several trainings on inclusions, but a single teacher should attend 

trainings on different topics (not only on one topic) and in this way get insight into inclusion in 

more holistic way  

Teacher shall be more involved in international exchanges – and also in this way enhance 

multiculturalism 

Other Not enough good will, positive approach towards problems. 

Very useful is the international dimension: to have an overview on how countries are facing 

similar challenges … 
 

Source: Authors 
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On the other hand, there might be also some factors which may negatively influence the inclusion of 

migrant and Roma children in schools. On the question: Which is the biggest obstacle/problem in their 

work/ activities in a multicultural class/environment that may negatively influence inclusion, we 

received the following answers, that we grouped into four categories (Table 3). 

Policy recommendations from the implementation of teacher trainings 2018 in Slovenia, Spain, 

FYROM and Italy  

Below we present policy recommendations from teacher trainings that were organised in partner 

countries of the project RoMigSc in 2018. 

 SLOVENIA 

o Related to general aspects of inclusion of Roma/migrant children into education 

 Understanding of cultural diversity and trust in migrant, Roma children should 

be supported and not stressed at all school system levels.  

 Mobility of teachers shall be encouraged – as an important aspect of 

encouraging and developing multiculturalism. 

 Good practices, experiences should be shared in the area. 

 Multiculturalism and inclusion are supported by the state; but in many cases 

solutions are not sustainable (mostly in a form of projects), there is a need for 

more systematic solutions, which will last after the conclusion of the projects. 

o Related specifically to Roma 

 Need for better cooperativeness between the Roma community, parents and 

schools. 

o Related to volunteering 

 Volunteers have important roles in helping migrants and Roma to integrate; 

such work needs to be more supported and systematically organised; schools 

need to show volunteers that they appreciate their work, time and energy they 

donate. 

 

 SPAIN 

o Related to general aspects of inclusion of Roma/migrant children into education 

 It is essential to intervene at an early age for greater school integration of these 

groups. 

 To put in value and share the practical examples of good practices. 

 To put in value multicultural models of students, professionals and citizenship 

in general to observe the change towards a multicultural paradigm. 

 To share examples and realities of educational work with other educational 

entities and meet classmates who live inside the school different experiences 

can allow to create networks of great value, even thinking in an European 

context. 

 Create heterogeneous and interactive groups that strengthen the concept of 

diversity. 

 Training of professionals and the provision of human and material resources to 

public entities that work with these target groups. 

o Related specifically to Roma 

 The understanding of different Roma cultures in Spain as diverse and dynamic 

is fundamental to working successfully. 

o Related specifically to Migrants 

 To act and intervene at early ages for greater integration and think about 

formulas that give continuity to the work done with minors when they reach the 

age of majority. 
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 FYROM 

o Related to general aspects of inclusion of Roma/migrant children into education 

 Good practices, experiences should be shared in the area. 

 Related specifically to Roma 

 Roma children need to learn Roma language as a course in primary schools. 

 The municipality should be interested in the problems of Roma children in 

schools. 

 Teachers feel that the government and social workers should take care of the 

difficult situation of Roma families and children, because teachers cannot 

impact on the drop-out rate since parents do not listen to teachers. 

 Problems with Roma children start from the family education. 

 Special programs are needed and applied in some cases for pupils who cannot 

read and write. 

 Teachers can use textbooks in more intercultural ways; they can use different 

approaches to explain content to students/pupils. 

o Related to volunteering 

 Volunteers have an important role in helping Roma children to overcome 

difficulties in learning. 

 ITALY 

o Related to general aspects of inclusion of Roma/migrant children into education 

 Concept of inter-culturalism is used especially at a theoretical level, teachers in 

many everyday situations cannot act by referring to it; in this respect it is 

important to support continuous trainings for teachers: where teachers can 

debate, learn from each other and from different renowned experts from the 

area, compare strategies, reflect, take the opportunity to get additional insight 

into the topic on inclusion; in order to support them to become more competent 

for everyday situations in multicultural classrooms.  

 The overall importance of empathy, understanding, knowing and trust in 

migrant/Roma children should be stressed at all school system levels. The 

school system should be adapted to children’s abilities and needs.  

 Teachers’ low expectations develop the low expectations of children. 

Conclusion 

From the results of the small-scale research conducted in Slovenia in 2017 and 2018, we can conclude 

that participants were in general very satisfied with the delivery of training; particularly they see it as an 

opportunity to exchange opinions and views with colleagues. Participants also gave feedback on how 

they see inclusion in schools; and where improvements are still needed. On the level of teachers 

competencies we can summarize the needs of improvements as follows: teachers and students (teaching 

profession) shall improve their knowledge on the issues related to minorities (Roma, migrants); curricula 

in teacher education shall be changed, so that teachers learn about intercultural competencies already 

during the studies, teachers shall attend trainings that give insight into inclusion in a more holistic way 

(not attending only one specialized training but more trainings on inclusion); teachers shall be more 

involved in international exchanges – and also in this way enhance multiculturalism. 

Also policy recommendations, which were formulated after the delivery of teacher trainings in other 

partner countries (North Macedonia, Spain, Italy), show that intercultural competencies of teachers are 

of key importance, if we want to make progress in overcoming intercultural inequalities, ensuring equal 

opportunities and equity and the equal participation of various social groups in culturally diverse schools 

(and wider society) is key.  

However, we cannot expect only from teachers, to ensure the implementation of the principle of inter-

culturalism. For the implementation of intercultural education, schools should be considered as a social 

system consisting of a series of components and variables (e.g. relations and views of the entire school 
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staff, curriculum, school politics or culture, hidden curricula, learning styles, placement and links with 

the local community, methods of examining skills, learning materials, learning styles and strategies, 

etc.). To implement an effective intercultural education and achieving long-term changes at the school 

level teachers need tbe full support from school principals, and support from outside the school in 

government policy, where the government should ensure that these topics are integrated into study 

programmes that educate future teachers (Bešter and Medvešek, 2016; see also Novak Trunk, Čepar and 

Trunk, 2016). It is also very important that teachers are committed to enhancing their multicultural 

competences by attending the trainings - through the trainings they not only learn about the topic; but 

have the opportunity to exchange their experiences/practices with other colleagues and compare 

strategies.   
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Abstract: Nowadays we can run across various applications of modern technologies in all areas of social life. One of these 

applications is also an eye tracking technology that helps to answer questions related to human-computer interaction. Through 

the eye tracking technology we have tried to find out how primary school students perceive well-known comics characters with 

whom they come into contact through various information and communication technologies. Such a study is important in order 

to determine to which superhero characteristics children tend to be more inclined. Another reason why we decided to focus on 

this research is that there are currently no publications dealing with the issue. The main conclusion drawn from this research is 

the fact that primary school students are mainly interested in the positive characters of superheroes, but there are some other 

features that influence the perception of children, for example the colourful appearance of the character or the interesting 

equipment the character uses. 
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Introduction 

The present time is characterized by a significant expansion of information and communication 

technologies (Čorejová, 2015). Thanks to technological advances, a new virtual environment is being 

created and is hampering the 20th century paradigms. This environment affects all generations, with 

children and youth being the most sensitive group. The primary socialization of children is influenced 

by a number of factors, such as parents, siblings, friends, teachers and various other influences with 

which children come into contact. In the past, the most important socializing factors were mainly fairy-

tale creatures such as princesses, brave knights, giants, dragons, fairies, watermen, witches and dwarfs. 

Nowadays, traditional fairy-tale creatures are in the process of being superseded by superhero characters 

from various comics and movies. Children encounter these characters through the Internet, to which 

they have access from various devices, such as a mobile phone, tablet or PC. However, when we 

compare the characters from the past with the characters of the present, we can say that the main idea 

remains the same because there is still a struggle of good with evil in a continuous conflict. Based on 

the aforementioned reasons in our research, we decided to focus on exploring how children, who are 

potentially most influenced at the time of their development (10 to 11 years old), perceive well-known 

characters of superheroes who represent various human traits and are represented in different 

appearances. We conducted research through one of the neuro-marketing methods, specifically through 

eye tracking technology.  

Literature review 

Every person is able to see almost 100 % of the information which can be found in the world around 

them. There are many methods and ways in the world which we can detect the interaction between a 

person and the world, which can perceive with eyes. From the perspective of neuroscience, the best and 

most appropriate method is the eye tracking method, which is able to track the interconnection that arises 

between a person and the outside world (Madleňák, 2018). 

History of eye tracking method 

Wade and Tatler (2009) describe that in 1800 the first reference to eye tracking appeared in science. If 

we compare eye tracking in the present and in the past, we can say that even though the technology at 

that time was not as advanced as it is now, people were able to perform studies in which they focused 

on tracking the movements of eyes. The first person who developed the most important studies about 

eye tracking was Alfred Lukyanovich Yarbus. This Russian psychologist was involved in many studies 
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using the eye tracking method. In his studies, he pointed to the existing relationship between a steady 

eye view and the observation of an interesting subject (Martinez-Conde and Macknik, 2015). Since 1800 

there has been a steady increase in the number of studies on eye tracking. The years 1900-1950 can be 

described as ground-breaking because at that time researchers have been largely involved in researching 

how people read. In the 1980s, researchers experimented on the hypothesis that focused on the eye mind. 

The research confirmed their hypothesis which resulted in the person spending the same time thinking 

and looking at the object at which he was looking at the moment (Embretson, 1998). Over the years, the 

method was questioned and refuted. Scientists argued that there are certain factors that made it 

impossible for a person to concentrate 100 % on a particular object because of the ineffectiveness of the 

factors. In 1980, eye tracking was first used to track the relationship between a person and a computer. 

The research was aimed at monitoring the human eye response to the command windows. The command 

windows were shown to test participants when the participant was working with the computer. These 

researchers also made advancements in the technology by using real time eye tracking results to help 

disabled people. 

Types of eye tracking devices 

We distinguish two types of eye tracker devices: remote (also called screen-based or desktop) and head-

mounted (also called mobile). Remote eye trackers record eye movement at a distance. There is no 

attachment of such device to the tested participant. It is mounted under or placed near to a computer or 

screen and the participant – respondent is seated in front of eye tracker. It is recommended to use this 

type of eye tracker in laboratory settings for observations of any screen-based stimulus material such as 

offline stimuli (books, magazines, etc.), pictures, videos, websites and other similarly small settings 

(small shelf studies etc.). Another type of eye tracker are head-mounted devices. They record eye activity 

from a close range. Such eye tracker devices are mounted onto light-weight eyeglass and the participant 

is able to walk around freely with this device. This equipment is recommended for observations of 

objects and task performance in any real-life or virtual environments - usability studies, product testing, 

testing in real environment and so on (Madleňák, 2016). Our research was realized through the remote 

eye tracking device.  

Definition of eye tracking 

The issue of eye tracking is being dealt with in a number of publications of many different authors. 

Duchowski (2007) and Hudák (2017) describe eye tracking as a method which offers a unique measure 

of human attentional behaviour. Traditional methods of measurements of human performance often 

include measures of reaction time and accuracy. For example: how fast a person completes a task and 

how well this task is performed. Such measurements are often associated with performance. Duchowski 

adds that the analysis of the performed individual procedures is needed in order to study the steps taken 

to perform the tasks. For this analysis, the measurements of the processes is needed. Eye movements are 

particularly interesting in this latter context because they present measures that can provide insights into 

the visual, cognitive, and attentional aspects of human performance. Authors Majaranta and Bulling 

(2014) in their work analysed eye-based human–computer interaction. According to these authors eye 

tracking can be defined as a way of tracking eye movements or a process of monitoring movements of 

eyes or the total point of gaze which refers to the point of the user’s gaze which is focusing at the visual 

output. Eye tracking is applicable in various areas, for example in psychology, medical diagnostic, 

usability studies, or interactive and gaze-controlled applications. Singh and Singh (2012) define eye 

tracking as the monitoring process of eye movements and the determination of where the user is looking. 

There are different principles used in measuring eye movements. For example measurements of electric 

and photoelectric signals, monitoring a number of viewable features in the vision of the eye, measuring 

the relative reflection of infrared light, and using either mechanical or optical levers or a magnetic field. 

In the field of neuroscience, most eye tracking studies have focused on transport (Hudák, 2016; 

Madleňák 2016), medicine and marketing (Madleňák, 2016; Hudák 2017). Within the analysis of 

available resources, we did not find any publications dealing with research into child psychology 

through eye tracking technology. This was the main reason and the motivation why we decided to 

conduct our experimental research on how modern superhero characters are perceived by primary school 

students. 
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Methodology 

The main goal of the research was to identify how the characters of new heroes are perceived in the age 

group of children who attend primary school. With regard to the dominance of visual perception, 

experimental eye-camera testing was used as a research method. Specifically, it was the REDn Scientific 

model from the company SMI. It is a reliable screen-based eye tracker that enables researchers to 

conduct fixation based studies with a sampling rate of 30 or 60Hz. The testing was carried out in the 

HMI-LAB (Human-Machine Interaction Laboratory) located in the premises of the University Science 

Park of University of Zilina. The object of research was a group of 18 children aged 10 – 11 years, 10 

boys and 8 girls. The subjects of research were selected superhero characters from the production of 

Marvel and DC Comics (see Figure 1). 

Figure 1: Pictures of superhero characters, that represented the subject of research 

 
Source: Author. 

We prepared and implemented the experiment using the software SMI Experiment Suite Scientific. As 

part of the experiment preparation, we have always selected two incentives (images of two superheroes, 

one with positive and the other with negative characteristics) who in the framework of testing formed 

the so-called areas of interest. The Area of Interest (AOI) is a tool to select regions of a displayed 

stimulus, and to extract metrics specifically for those regions. AOI defines the area (zone of interest) by 

which other metrics are calculated. They might be defined either before the experiment or after it, during 

the analysis process. Subsequently, we exposed them for 5 seconds to each tester. We then evaluated 

the results of the measurement with the eye camera in the SMI BeGaze software. To express the degree 

of interest in the appropriate stimulus, we chose the following metrics: 

 Entry Time is the average duration from start of the trial test to the first gaze view of an AOI. 

 Dwell Time represents the time spent looking within the defined area of interest. It is sum of 

all fixations and saccades within an AOI for all selectedparticipants (testers). 

 Revisitors count the number of participants (testers) with more than one visit in an AOI. 

Results 

The research we carried out focused on the perception of positive and negative superheroes through 

neuroscience. Through the research we wanted to find out how the individual respondents perceive the 

heroes and what most interests them with the hero.  

Table 1: Comparison of selected KPI between positive and negative superheroes  

 

Character 
Entry time (ms) Dwell time (ms) Revisitors 

Boys Girls All Boys Girls All Boys Girls All 

Iron Man 273.8 101.9 197.4 1893.1 2583.1 2199.8 8.0 7.0 15.0 

Iron Monger 483.8 531.1 504.8 2366.4 1941.5 2177.5 5.0 4.0 9.0 

Captain America 483.7 241.7 376.1 2853.1 3137.2 2979.3 6.0 4.0 10.0 

Hydra 251.1 1162.5 209.4 1553.2 1474.8 1518.3 5.0 4.0 9.0 

Joker 363.7 135.7 262.4 2303.1 1695.7 2033.1 8.0 5.0 13.0 

Batman 147.1 356.5 240.2 2199.8 2891.4 2507.2 10.0 5.0 15.0 

Gamora 672.7 224.3 451.7 1973.2 2170.7 2060.9 8.0 6.0 14.0 

Nebula 150.6 191.0 169.9 2099.8 2312.3 2194.2 7.0 7.0 14.0 

Source: Author 
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Iron Man vs Iron Monger 

The first pair of superheroes that appeared to the respondents on the screen was a pair of superheroes 

Iron Man and Iron Monger. On the left side of the screen was a positive superhero – Iron Man and a 

negative superhero – Iron Monger was on the right side of the screen. The characters shown in the 

pictures come from the Iron Man movie published by Marvel Comics. 

The Iron Man character is more vivid compared to the Iron Monger character. The dominant colours in 

the case of Iron Man are gold and red. The Red colour evokes a strong emotional charge and stimulates 

life energy, while the gold colour symbolizes justice, courage and cordiality. The image of Iron Monger 

is shown in dark colours. Dark colours generally create a sense of fear, evil and, on the other hand 

strength, endurance, and justice. 

The indicator hit ratio was in this case 100 %, so we can say that, every respondent saw the picture of 

each superhero. When the picture of Iron Man appeared, the first time the girls in average were looking 

at this picture for 101.9 ms. Subsequently, they moved their view to negative superhero Iron Monger. 

The entry time for Iron Monger was for girls 531.1 ms. Boys took a longer time to look at the positive 

superhero Iron Man. Their entry time was 273.8 ms, while the transition to a negative hero was less than 

that of the girls and was measured with a time of 483.8 ms. When we look at the average entry time for 

all respondents, their entry time was 197.4 ms at the positive superhero Iron Man and at the negative 

superhero Iron Monger the entry time was 504.8 ms.  

As far as the dwell time indicator is concerned, for girls it took in average 2583.1 ms to look at a picture 

of the positive superhero Iron Man. Girls were looking at the picture of Iron Monger about one fifth of 

a time less than at the picture of Iron Man. On the contrary, the boys in overall were looking at the 

picture of Iron Man 1893.1 ms and at the picture of Iron Monger they were looking 2366.4 ms. From 

the point of view of the average for the whole group of respondents, respondents spent almost the same 

time viewing both positive and negative superheroes.  

For each group of respondents the indicator of revisits – 1.3 – was the same for the picture of Iron 

Monger. Same applies for the picture of Iron Man, where there was 0.9 revisits. The indicator of 

revisitors showed different results for each group of respondents. In the picture of Iron Man, up to 8 out 

of 10 boys returned to the picture, while 7 out of 8 girls returned to the picture. In the picture of Iron 

Monger from each group of respondents exactly half of the boys and girls returned to the picture. 

The first fixation of girls at the picture of the positive superhero Iron Man was almost 100 ms longer 

than the first fixation of boys at the same picture. At the picture of Iron Monger, the first fixation of girls 

was also higher than the first fixation of boys. The measured value of first fixation for girls was 160 ms 

longer than the first fixation of boys. Average first fixation of all respondents was higher at the picture 

of Iron Man – 309.2 ms than at the picture of Iron Monger which was on average 294.4 ms. 

At first, all respondents spent a longer time looking at the image of a negative superhero Iron Monger, 

but the overall viewing time was longer for the image of the positive hero Iron Man. The boys were 

more interested in the negative superhero Iron Monger on which they spent almost the same time as the 

girls spent looking at the positive superhero Iron Man. At the same time, we can say that the pictures 

were more attractive to girls than to boys, because the white space around the pictures was observed 

only in a group of boys.  

Captain America vs Hydra 

The second pair was Captain America, who represented a group of positive superheroes and Hydra, who 

represented a group of negative superheroes. As in the previous picture, a positive superhero was placed 

on the left side and a negative superhero was on the right side. These characters had main roles in the 

movies Captain America and the Avengers. These movies were created by Marvel Comics. The 

dominant feature of Captain America is a black mask and a colourful shield that, especially in small 

children, gives a sense of knightly courage. The second character represents an ugly person with a 

damaged face, red in colour, who makes obnoxious feelings. 

In the case of the positive character, the measurement was successful at 100%. In the group of boys 

there was observed a 90 % success of measurement of the negative character. The measurement error 

occurred either because of the inattention of one of the boys, the shortness of time, or the lack of interest 

in the character. 
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The entry time indicator told us, that the girls looked at first at Captain America, where their value was 

241.70 ms. There stayed on the picture a long time, because the entry time in Hydra was measured as 

1,162.50 ms. On the other hand, the boys viewed first the picture of the negative hero, where their 

measured value was 251.10 ms and then they moved to the picture of the positive superhero, where their 

time was 483.70 ms. The average for all respondents was 376.10 ms with Captain America, and for 

Hydra it was 209.40 ms. They looked at the picture of Hydra as the first picture and then moved to the 

image of Captain America. 

The dwell time of the boys was on the picture of Captain America was 2,853.10 ms and the girls had a 

dwell time of 3,137.2 ms. In terms of the average, all respondents viewed this picture 2,979.3 ms. In the 

picture of Hydra, the dwell time of was boys less than 1,300 ms while girls had a value less than ½ of 

that time, which they spent on a positive superhero. The average time spent on the negative hero was 

1518.30 ms. Based on the results, we can say that the respondents spent less time on the Hydra picture 

than on the positive superhero picture. 

In the picture of the positive superhero Captain America boys had a first fixation less than 400 ms over 

the girls. Hydra was dominated by boys because their first fixation was measured at 360 ms, where the 

girls had their value at 245.80 ms. In terms of the overall average of respondents, the indicator was larger 

in the Captain America picture at 453.70 ms. Hydra had an indicator of 309.20 ms, which is about 150 

ms less compared to Captain America. 

The revisits indicator was measured in Captain America's picture at 0.70 for boys and 1.0 for girls. In 

average, the indicator was 0.83 after rounding for this picture. The picture of Hydra had revisits of boys 

0.80, girls 1.0 and the average for all respondents was 0.89 after rounding The revisitors indicator 

showed us that Captain America and Hydra returned more boys than girls. Captain America returned 6 

out of 10 boys while only 4 out of 8 girls. On the other hand Hydra returned 5 out of 9 boys (1 respondent 

didn´t see the picture), and again only 4 girls out of 8 girls. In terms of the average, more than half of 

the respondents returned to the picture of Captain America while Hydra returned exactly half. 

Based on the results, we can say that the girls are more attracted by the positive hero, which was mainly 

reflected in the fixation of the superhero. The boys were interested in the negative superhero Hydra. 

Even in this preview, we saw a white space indicator that found that 1 out of 8 respondents, representing 

12.5%, looked at the area outside the pictures. 

Joker vs Batman 

In the next measurement, each respondent had the same time to view a picture which consisted of two 

parts. On the left side was placed a negative character and on the right side was placed a positive 

superhero. The negative picture was Joker from DC Comics who was the main enemy of the positive 

superhero Batman. The characteristic feature of Joker is a smiling face that is caused by paralysis of his 

facial nerve. The picture of the Joker dominates with a purple colour in jacket which a symbol of magic, 

mysticism and spirituality in the context of colour psychology. The philosophy of the Joker character is 

the theory by which he believed that every human being is in some way spoiled in his inner being and 

hiding his true self from everyday mischief. The character of the Joker is a mad psychopath, and 

therefore in this measurement an example of a negative picture. The character of Batman is one of the 

most famous superheroes. A distinctive feature of Batman is his black bat which is generally associated 

with fear, sadness and some degree of mystery. In general, Batman is a law protector who tries to protect 

innocents. 

The entry time indicator of first viewing was higher of 22.20 ms in the picture of the Joker than in the 

picture of the Batman in both groups of respondents. When comparing entry time, the negative character 

was attractive mainly to boys who spent 363.70 ms watching the Joker while girls watched more the 

positive character whose entry time was 356.50 ms. 

However, if we compare the dwell time of both groups, respondents spent a higher time looking at the 

positive picture, where the difference was 474.10 ms. In comparison of boys and girls individually, we 

can say that the boys spent more time looking at the negative picture while the girls were focused on the 

picture of Batman. 

The success of measurement of both objects was 100%, as all respondents noticed the positive and 

negative character. When we compared revisitors, we found out that respondents looked back several 

times to the positive character while this indicator was the same in both cases of positive and negative 
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pictures in the group of girls. Under the first fixation, we found out that the highest fixation was for girls 

with Batman, which was up to 920.80 ms. In the aggregate assessment of a given indicator, the value of 

the first fixation was higher for the positive character, where the total difference between the positive 

and the negative character was 42.60 ms. 

In the end of the analysis of all indicators we can say that the respondents were focused at first gaze on 

the positive picture. We can conclude that the Joker became a subject of interest in the group of boys 

while the Batman charmed the girls. We can also say that both characters were sufficiently interesting 

for the respondents because there was no white space measurements. 

Gamora vs Nebula 

The last eye tracking measurement was focused on a pair of pictures from Guardians of the Galaxy. The 

picture consists of two different superhero characters where the positive character was Gamora and the 

negative character was Nebula. The typical feature of Gamora is her green colour of the skin and 

distinctive dark hair with purple highlights. The green colour generally stimulates a neutral impression 

but green skin colour can be associated with the symbolism of an extra-terrestrial civilization. Gamora 

is a pretty young woman who has gone through a catharsis within a story where a cold and hard woman 

gradually becomes a very caring and loving creature. The adoptive sister of Gamora was Nebula which 

represents the symbol of evil. The characteristic features are not generally dark colours, however purple 

is the dominant colour. In general these colours are symbols for a certain form of spirituality and 

mystery. When we compare both of these characters, Gamora has a much more intriguing and more 

interesting impression. 

When we look at the dwell time indicator we can see that the total time spent by respondents looking at 

the object was higher for Nebula. The revisits indicator tells us that the boys have returned their views 

to a particular location in both pictures of characters more times compared to the girls. When comparing 

characters according to the index of revisitors, we can say that the respondents returned the view of the 

character Gamora and Nebula in the same number. The boys have repeatedly returned to Gamora and 

the girls to Nebula. 

Through the first fixation we found out that the highest fixation was in the case of Nebula in the group 

of girls. This highest fixation represented a value of 337.50 ms. The lowest fixation value was in the 

group of boys while watching the same picture of Nebula. From this indicator we can state that the girls 

spent more time looking at the negative character at first and while the boys looked at the positive 

character. The value of the first fixation was higher in the case of the positive character where the overall 

difference between the positive and the negative character was 22.30 ms. However, the success of the 

measurements of the Gamora and Nebula pictures was not higher than previous measurements. The hit 

rate indicator was 94.40% and indicates less inattention from one respondent. 

When we summarized the values of all indicators, we can state that the boys were particularly interested 

in Nebula who showed an example of a negative character and similarly the girls were also attracted by 

the negative character Nebula. However, when we assess which of the characters have attracted 

respondents at first glance we must say that it was the positive character which could have been caused 

by the fact that the Gamora character is significantly more colourful and brighter than Nebula. At the 

same time, we can say that pictures were more attractive to boys than to girls, because the white space 

was observed only in the group of girls. 

Conclusion 

In general we can conclude that eye tracking is a form of research that monitors eye movement, in 

particular where people look and why they look there. This means that there are many areas where eye 

tracking can be used. Performance measures typically quantify how a person performed (e.g., with what 

speed and accuracy), however, process measures cannot only corroborate performance gains, but can 

also lead to discoveries of reasons for performance improvements. In particular, tracking the users’ eyes 

can potentially lead to further insights into the underlying human cognitive processes under varying 

conditions and workloads. 

The eye tracking research, used in the field of neuroscience, focused on the perception of well-known 

characters from the DC and Marvel Comics in the group of primary school students aged ten to eleven. 

Based on the research, we found out that the respondents were interested in the positive characters in 

the majority of cases. Through the dwell time parameter, which expresses the time spent by the 
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respondents looking at the object, we found out that the respondents had a bigger interest in the positive 

character of Iron Man, Captain America and Batman in 3 of 4 measurements. This could be caused by 

several reasons. Among the most significant reasons we can include the colourful appearance of the 

superheroes, the state of knowledge of superheroes in children, the equipment of superheroes, and the 

beauty and the nice outer appearance of the superheroes. In the last measurement the negative hero came 

out as the most eye-catching. Such a result can be caused by the fact that the Nebula character is a very 

prominent object in the field of cyborg with a futuristic appearance, which is very engaging, interesting 

and significant for children today. Based on the white space parameter, we can say that the error rate 

was higher in the group of girls. In terms of positive superheroes, the hero Captain America was the 

most attractive among all respondents. Otherwise, Nebula came out as the most engaging negative 

superhero.  

With this research, we have shown that children in primary socialization tend to be more positive about 

the character traits of superheroes. We recommend further research that could focus on identifying 

specific character traits / features that can most likely affect children in the next stages of life. 
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Abstract: Applied behavioral analysis (ABA) is an appropriate and scientifically based approach for individuals with different 

types of handicap. This paper focuses on the brief characteristics of the applied behavioral analysis and also presents the varied 

use of applied behavioral analysis in special pedagogy. Describing the individually developed ABA educational plans for a 

participant with autism, the authors point to the effectiveness of intervention based on applied behavioral analysis. For the 

collection of research data case studies, applied behavioral analysis methods, and participatory observations were used. The 

obtained data was processed by qualitative analysis. The results confirm the positive results obtained through ABA intervention, 

especially in the field of communication and behaviour. 
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Introduction 

The use of applied behavioral analysis (ABA) is very wide and can be used in different ways and in 

different areas, in pedagogy and the education of intact child, but also in special pedagogy and the 

education of children with disabilities. We note that this is not just "autistic therapy", as many internet 

portals misrepresent. It is a science through which we can change the behavior of adults in different 

businesses or work with people who are troubled by addictions. It is also useful for problematic behavior 

of offenders and criminals, as well as gerontopedagogics or special gerontopedagogics in the care of 

seniors. 

Potential achievements are due to the positive changes in behavior preceded by a functional behavior 

analysis. Therefore, we will focus on defining behavior, analyzing it and concluding on problem and 

verbal behavior, as they are part of almost every ABA educational program for children with special 

needs and may be one of the effective intervention options in special education. 

Behaviour  

Behavior is a term that we use very often in routine situations without thinking more about what it 

involves. For ABA, this concept is crucial because the changes that we want to achieve by intervention 

depend on the correct definition of behavior. Behavior is all that a person does, says how he manifests 

himself, including what he thinks. In describing the behavior in the ABA, the dead man's rule is very 

often mentioned, saying that behavior is all he can't do. Behavior must be measurable and cannot include 

mentalistic concepts (Aue-VanDenBerg, 2009; Simplesteps 2017). 

Example 1: A teacher claims that Adam is aggressive at school. 

Example 2: A teacher says Adam has struck a classmate 9 times a day at school. 

Figure 1: Measurable dimension of behaviour 

 

Source: Authors 
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Which of our cases describes behavior? The first example makes Adam someone, who is aggressive. 

Under aggressivity, everyone imagines something different. If a teacher wants to measure aggression at 

school, it could be, for example, a blow. At home, maybe the mum measures screaming or throwing 

things onto the ground. The measurement would have no significance for us because the data would 

have very different values. The second case talks about behavior. It is a behavior that can be worked on 

and modified. If we define behavior in this way, we can say whether the intervention is successful and 

how it has been reduced. Without a precise definition and measurement of behavior, we cannot say in 

ABA that behavior has improved. For such a claim, we need to have data to confirm the improvement. 

Behavior has several dimensions that we focus on. According to Cooper (2007), we have drawn up a 

scheme that contains the dimensions (Figure 1). 

Knowing this concept is essential in modifying behavior and therefore, in accordance with Cooper et al. 

(2007) and Gilmore (2015) we characterize them in this section. 

Duration is the time we measure from when behavior occurs until it ends. Repetition includes the number 

of responses or behaviors during observation or the frequency of occurrence of the behaviors over a 

period of time. The temporal locus, that is, the time at which behavior occurred, describes latency and 

inter-reaction time. Latency is the time that runs from the time the presentation of the stimulus to the 

beginning of the response. Intermediate time is the length of time interval between two consecutive 

behaviors, responses. Usually, one procedure or a combination of several of the following procedures is 

used to measure behavior: 

 Event recording is the marking of the number of behaviors in a digital or mechanical manner, it 

is not appropriate to use it with too high a frequency of behavior. 

 Timing is a procedure that is used to measure duration, latency, or inter-time – can be expressed 

as a percentage. 

 Sampling Time sampling is a measurement that does not provide the exact number of behaviors, 

but indicates whether or not a behavior occurred in a particular time unit. 

In order to be able to modify the behavior, we must analyze the behavior in addition to the measurement 

and determine its function, so why do people do what they do. Zeissig (2012) and McClleland (2016) 

mention four following behaviors. Attention – person does everything to get the attention of the 

surroundings. Negative attention, such as screaming and alerting the child, is also a concern, and is likely 

to increase future behavior. Leakage – the child will use the behavior so that they do not have to meet 

the spoken request. If the request is revoked, the behavior is repeated. Tactile item – the child wants to 

get a tangible item, such as a sweet at the shop, where it starts crying if  parent doesn't allow it. Sensory 

stimulation – the child gains an automatic boost that forces him/her to repeat the behavior, as it causes 

positive feelings in the child. It's most difficult to remove it. 

A child's behavior can perform different functions, for example, in one case, the child hits their head 

because they wants to get the parent's attention, in another thet wants to escape a requirement or to get 

a favorite drink at lunch. If we want to find out what is the behavior, we have to perform a functional 

analysis. 

Functional analysis 

In literature, we often encounter the term the ABC model. The ABC model of functional behavior 

analysis reveals the cause of problem behavior, self-stimulation, aggression, auto-aggression, 

destructive behavior or other forms of behavior. What is important is that it precisely defines behavior 

but also the effect. The ABC model is derived from the English words Antecendent, Behavior, 

Consequence (Cosgrave, 2015). The antecendent or even the cause is all that happened before the 

behavior. It's a behavior trigger. It can be in a variety of forms and can also cause desired and problematic 

behavior. It takes place just before the behavior begins (Cooper et al., 2007). Behavior, therefore, 

includes a very detailed description of the behavior, its duration, intensity, and the whole course of 

behavior from start to finish. Consequence is all that happened just after the end of the behavior. The 

revelation of the consequences can explain why the behavior observed in the future was repeated (Organ 

et al., 2006).  

In addition to problem behavior, the ABC model is also used for learning. In that case, A represents the 

Sd, the stimulus we give to the child. B, the child's response and C, is a boost or correction of the answer. 
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We can use such an analysis if learning is not successful to uncover the cause of the child's failure. 

Example: 

A: Say: “Car” 

B: Child says: “Car” 

C: I give him/her a car, or I admire. 

Data collection and the ABC analysis will help identify what behavior is triggering, as well as what 

strengthens it and why it is repeated. This enables us to develop a plan for positive behavioral change 

(Richman, 2006). For recording we can use various forms and record sheets, which in addition to 

antecendents, behavior and consequences also contain other quantities such as date, time, and duration. 

Research 

We have decided to point out the effectiveness of ABA's curriculum developed for individuals with 

autism spectrum disorders, with who we have worked individually and also to describe some ABA 

strategies that could be used by individual assistants with disabilities in kindergartens. 

The main aim of the research is to qualitatively point out how to work with a child with autism through 

applied behavioral analysis based on a behavioral plan developed by a certified BCBA therapist Mgr. 

Ivana Trellová. 

It is also part of the research to show B.F.Skinner's process of developing an autistic spectrum disorder 

individual for quantitative changes that occurred due to ABA intervention. 

Another goal of the empirical part is to highlight the use of applied behavioral analysis in a kindergarten 

environment through a case study. 

To implement our research, we have decided to use qualitative research tools, using the following 

methods: participatory observation, interviewing, ABA methods, analysis and evaluation of collected 

data. 

The research sample with regard to qualitative research consists of three participants. Two, with whom 

we have worked with for a long time under the supervision of Mgr. Ivana Trellová BCBA and one 

participant with whom the research was conducted in kindergarten. Given the range of the results, we 

present the results of the participant with autism.  

For ethical reasons and protection of personal data, the name of our respondent was not published and 

therefore we will address him as “Student”. The child's age at the beginning of the cooperation was three 

years old, male gender, and the main diagnosis is autism. The Student was from the first pregnancy of 

the mother, who had no complications; all the results were normal in the prenatal, perinatal and postnatal 

period. The birth was imperial, the baby cried after birth and had adequate birth weight and height. The 

baby had no neonatal jaundice and was breastfed for half a year. According to her mother, developing 

was according to the tables until approximately a year and a half. He was very nice, he started to walk, 

before he reached the first year, and he could say a few basic words (“mom”, “baba”). He showed things 

in the books and was interested in the surroundings. Around 18 months of his age, a regression of 

acquired skills began. The child lost eye contact, stopped using the learned words and sounds, didn't 

care about the surroundings. His behavior was characterized by greater shouting or pushing away, if he 

doesn't like something. He likes car driving, well-known activities, jigsaw puzzles, songs, he likes to 

watch videos. He does not like dressing, the cutting of his hair or nails, washing hair or soups. There is 

problem behavior when presenting these activities. He has no other diagnosis other than intolerance to 

egg whites. He uses nutritional supplements and common vitamins. He is currently attending a special 

kindergarten for pupils with autism. The boy, whose work began with a consultation program and 

continued with an intensive two-month program, included developing the following areas in the ABA 

Educational Plan: 

 Mandas – a student asks for 10 different activities or things. 

 Imitation with objects. 

 Motor imitation. 

 Visual discrimination. 

 Receptive understanding. 

 Cooperation.  
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After the first meeting, where we were more observers and watching what games the child chooses and 

what he is interested in, a pairing period followed. Pairing is a term used in ABA to name the process 

of building a relationship between a therapist and a child. During pairing, we offered the child more 

rewards than requirements, trying to create situations that were fun for the child. The result of pairing is 

that the child wants to be more with the therapist than without him. The length of pairing varies; 

according to some authors it is appropriate to spend at least 2 weeks at the beginning of the intervention 

and also some time (5, 10 minutes) at the beginning and end of each intervention. Our work with the 

participant was quite good at the beginning; we recorded the number of arrival and escape of the child 

by a mechanical counter. When we saw that the number of arrivals was rising, we began to add more 

and more simple requirements to the game. During each meeting, we had various sub-goals that we 

worked on using ABA methods and techniques. 

At the beginning of our meetings, the boy showed very weak eye contact. During our work, we tried to 

make eye contact improvements in our playful activities. We created a situation where the child's 

motivation was high, and then we stopped the game and only continued after the child looked at us. 

They were various activities like singing, dancing, tickling. If the child did not initiate eye contact within 

a few seconds, we searched for it and continued the fun activity. 

In addition to pairing between us and the students, we also tried to pair the table so that after we start 

working on academic skills behind the table through DTT learning, the table for our student did not 

become an adverse stimulus and there was no problem behavior. 

One of the important programs we initially trained with the student was following the subject. This 

program has been divided into three steps: 

 The child follows an object moving from one side to or from bottom to top. 

 The child follows the subject we move in any way. 

This goal was managed by the student, if he did it for four consecutive days. It took a few days for the 

student to concentrate on the moving subject. After managing the goal, we tested step two, which he 

immediately managed, which means that he had a 100% success rate from the three tests. On this day, 

too, the third step of this skill was introduced, which was more was challenging for the student, as he 

had to follow the subject for seven seconds, and learning this step took the longest time. During this 

program, we also worked with students on other behavioral and academic skills. For family reasons, the 

student's consultation program was interrupted in May and June and we started an intensive program 

from July 2017. 

In the month of March and April, when the student's demands were raised and we started to work more 

on academic skills, the student was faced with problem behavior. The most common feature of problem 

behavior was to escape the requirement. Almost the entire period of the intensive program, we watched 

and recorded the follow-up of simple requirements, after which the student's behavior was strengthened. 

This proactive strategy has led to a reduction in problem behavior because the desired behavior has been 

strengthened. 

Motor Imitation 

The ability of imitation is a basic function in children, through which they learn different skills modeled 

by parents, teachers or siblings. This ability is disrupted in some individuals. Imitation is largely absent 

from individuals with autism spectrum disorders, and so it was one of the first programs taught to our 

student. During the consultation program, we trained with the student to imitate some movements of 

gross motor skills that the student had managed. After a two-month break, we had to test and also learn 

these skills again. The ability to imitate during our intensive work with our student significantly 

improved, especially in the area of gross motoring, which we achieved through the application of the 

principle of empowerment and prompting. 

Our student is currently using gestures to express his needs, while learning the ability to imitate them is 

very important. In addition to the movements of gross motor skills, we also included imitation of fine 

motor skills into the programs. Imitating the movements of the fine motor skills of the hand was very 

challenging for the student, and the student did not differentiate the modeled movements and often 

imitated the previously learned movements. During the testing, the student showed that he did not 

impede any movements of the oromotor and facial motor skills (tongue twitching, squinting, and 

blowing). During the game in the natural environment we also tried vocal imitation and after finishing 
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the program the student was able to imitate simple syllables like "pi" and "ham". In addition to imitation, 

the syllable “pi” was also functionally used as a mand for water 

Mandas 

The area that is most disrupted in individuals with autism spectrum disordes and is not developing 

adequately with the child's age is the area of communication. With our student, together with his parents, 

we decided to learn sign-based communication, as our student did not speak or imitate any words. At 

the beginning of an intense program, the student knows some signs, but he did not use them functionally. 

Mostly he just imitated the signs, confused them, or used multiple gestures at once to reach the desired 

subject. During the intervention, we recorded mechanically the teachings of mandas requirements. 

While learning Mandas, we taught the student mandy for which he was motivated and of great value to 

him. Manda Criterion: Mand is mastered if a student uses it for 5 consecutive days. During the 

intervention, we provided various types of prompts from full prompt through partial, until the student 

used the sign alone or after asking "What are you asking?" - without help. 

When teaching mandu twirl, advancement of 48% with a separate mand occurred after 4 consecutive 

days. The student still required help in making a twirl and it took a few more days for the student to 

meet the mandate criterion for mastering the mand twirl. 

Another mand was jumping. While learning this mand, we saw the student with the greatest motivation 

and the first day after the introduction of the mand, the student asked for it without the use of a prompt. 

On the fourth day, the student had a nearly 60% success in requesting the activity. 

One of the taught mand was also mand to request cheese. We have always cut the cheese into tiny pieces 

so that we have as many learning opportunities as possible. Although the student liked cheese very much 

and the motivation was high, not every day he was interested in cheese. 

At the beginning of an intensive program, we emphasized the creation of a repertoire of interests and 

possibilities for learning mands. 

When learning mand – sign, the student was demotivated if he could not imitate the movement of fine 

motor skills. We assumed that the signs must be different because the student does not see the difference 

in them and uses one universal sign. 

When using the prompts for new signs, it was better to use the full prompt for a longer period of time, 

if a partial prompt was used quickly, the student created his own sign or already learned it. 

If the sign was too heavy, the student lost interest in the subject or activity. 

From our observations, we found that the student began to notice the motions of fine motor skills while 

imitating mands and to imitate them. We have also seen that the student was more interested in using 

signatures as one of the means of communication. At the end of the intensive program, the student 

functionally used 10 mands to request these things or activities: cake, turn on, open, candy, swing, blow, 

jump, spin, ball, and drink. 

Receptive understanding 

The receptive component of language is a very important prerequisite for successful communication of 

individuals. With our student, this area is severely disrupted, so the inclusion of receptive understanding 

has been an important part of the ABA plan. In the area of receptive understanding, we have initially 

tested the understanding of contextual situations. The student understood and then made simple 

instructions that resulted from the situation, such as opening a door when leaving the room, give me a 

toy car in a common game, sit here, stand up and similar simple instructions. ABA 's curriculum in 

receptive understanding focused on: 

 Recipe instruction. In the area of receptive understanding, the instructions related to the 

movement of gross motor skills, which the student had already mastered in the field of motor 

imitation, such as: clapping, making an Indian, putting hands up, scratching tummy. 

 Receptive identification of body parts. In the area of receptive identification parts of the body, 

it took a longer time for the student to learn the skills. In this program, the influencing factor 

was our prompt, which was a model at the start of learning. Later we realized that the student 

did not respond to the heard instruction, but at our prompt and therefore the movement only 

imitates no receptive identification. After we changed the prompt from the model to physical, 

and after entering the movement instruction made with the student's hand, the learning 
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progressed faster. At the end of our program, the student was able to identify his head, abdomen, 

nose, leg on his body and also learned new target skills, among which were his eyes and knee. 

After managing the identification parts of his body, the next step was to generalize this skill to 

other people. 

 Receptive identification of objects. In the area of subject identification, we started to identify 

items in field one that the student had already mastered during testing. Identifying objects in the 

field of three was a new program for our student that was more challenging for him. On the last 

day he could only identify one subject in this program, and for the next two he had not yet 

mastered the required criteria.  

The criterion for managing this program was the correct response for four consecutive days. We 

developed the target skills of these areas during intensive learning behind the table as well as learning 

in the child's natural environment.  

Conclusion 

In an individual with autism, there was a visible progression for eye contact, which was significantly 

disrupted at the beginning of the intervention. He also improved his name response, which we and his 

parents stopped using when giving instructions, so that the student was not associated with work or any 

unpleasant requirement. 

During the consultation program, the student often encountered problematic behavior that was due to 

crying, shouting, or throwing things onto the ground. The problematic behavior occurred mainly in the 

transition from popular activity to other activity. 

Through the principle of empowerment, the student's behavior was greatly reduced and obedience 

improved after the request was made. 

During the months of July and August, we mechanically recorded the follow-up request, and the data 

collected showed us that the student met all the requirements on average 80% during the two-hour 

session at the end of the intervention. Given the individual's diagnosis, this is a very positive 

advancement. The category of simple requirements also included moving from activity to activity linked 

to the instruction: "Come with me", which the student began to accept without any problematic behavior 

that was reduced by applying the principle of extinction. 

A change in an individual's behavior also occurred when working behind a table, where there was a 

problematic behavior with a function of escape. During the intervention, a timer was introduced in which 

the student had a set time of three minutes at the beginning of the intervention. The student learned 

through the timer to work at the table without any problem behavior and stopped arbitrarily leaving the 

table after the signal and the instruction "done, you can go" he left. During this procedure, the student 

greatly initiated eye contact when leaving the table. The time was gradually extended and reached eight 

minutes after two weeks of training. We consider the duration of work behind the table as very positive, 

as it is an individual with serious autism spectrum manifestations. 

Student did not use words or gestures to communicate at the beginning of the intervention to reach the 

desired item. If he wanted something, he took the hand of the parent, or the therapist, and led them to 

the desired item. Sometimes he used crying or screaming to achieve his needs. During the consultation 

program, the student began to learn gestures to request a favorite activity (turn on, open) or favorite 

snacks (candy). During the consultation program, the student did not control the imitation of many 

movements of fine motor skills, which had a significant impact on the mand learning by means of 

gestures. Signs were stranded and could not be used alone. 

During an intensive program, a repertoire of interests was created for the student during a two-month 

period of work, and the process of learning mands could be streamlined. From the results we can say 

that the student's communication through the mands improved and on the last day of the intervention he 

independently controlled 10 signs. 

After the first meeting, Student could be described as having a low interest in the environment. The 

precursor to receptive understanding was the three-step learning of the subject. In the first step, the 

student had to follow the subject only for two seconds in the direction from top to bottom or right to left. 

Managing the first step took five days. All skill, that is, all three steps, the student had managed for one 
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month, but the skill was constantly repeated and strengthened through game activities and learning in 

the natural environment. The student has improved significantly in this program. 

Imitation has a great influence on the development of social as well as communication skills, which 

develops in intact children by natural maturation. Our student had the ability to imitate undeveloped. 

During the intervention, we focused on imitating the movements of gross motor skills and gradually 

moving towards more complicated movements of fine motor skills. As a positive result, until the end of 

the intervention, the student learned to imitate sixteen movements of gross motor skills, which were 

particularly challenging for him at the beginning of the intervention. We attribute this success to the 

implementation of prompting and intense empowerment. 
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Abstract: On the basis of a national analysis and the expert discussion, this article presents a methodological approach to the 

realization of professional education and the creation of the required competencies for civilian and military aviation personnel, 

based on a system approach platform, with the application in the specific aviation education environment of future employees 

in the Transport sector. This article presents the third part of a study. The article used analysis and synthesis tools, the method 

“per partes” (integration in parts) and an expert method. The authors solved the following praxeological questions: How to 

identify the Interdisciplinary Didactic System for creating the required competencies of aviation personnel in the conditions of 

the Slovak Republic? What are the core themes of aviation knowledge in the Transport sector, the skills and competencies of 

our graduates? The strategic framework for the solutions is the implementation of a state education policy, the transport policy, 

the defence policy of the state and the relevant international and the European agenda, in the conditions of universities in 

Slovakia, in cooperation with their partners. The core outputs of this article are the framework knowledge, the skills and 

competences of graduates identified in the new field of study “Transport” in the Slovak Republic. 
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Introduction 

The process of creating a new system and descriptions of new study fields of the Slovak Republic with 

a logical link to former fields of study which were identified and created by the guarantors in 2003 and 

similar, is now being finalized. The new intentions are integrated into one specific field of study. 

However, their uniqueness cannot be affected (Ministry of Education 2018). Not the present situation, 

but the need for aviation personnel in the future forces us to take the responsibility for this task. The 

challenges of social life with a view to 2030, as well as the technical and technology development in the 

spirit of the 21st Century Industry (Industry 4.0 etc.), the Digital Agenda for Europe, etc., also determine 

the development of the agenda of the field of study “Transport”. The joint aviation education of civilian 

and military aviation personnel is being organized again in the Slovak Republic from the academic year 

2016/2017. The executives are the eligible public and private entities that make up the Knowledge 

Alliance of Aviation Education, which is actively involved in creating a professional description of the 

new integrated field of study “Transport” in the Slovak Republic. 

Our work on the solving this issue must reflect the current educational knowledge and scientific research 

results and horizons. Our activities will be partly focused on the theoretical elaboration of the draft 

description on the two levels: the transport for the 21st Century; the aviation education as the 

interdisciplinary didactic system, within the framework of the state educational policy for the 21st 

century will be expressed in the description of new proposal of the field of study “Transport”. 

In order to ensure the continuity, quality and safety in the aviation education of future military and civil 

aviation professionals, research works, especially a doctoral thesis, of a similar nature are needed. 

The main objective of this article is to create a proposal for the new interdisciplinary didactic system 

and the main themes of the knowledge and skills for creating the required competencies of aviation 

personnel in the conditions of the Slovak Republic. 

We have the following praxeological questions: How to identify the Interdisciplinary Didactic System 

for creating the required competencies of aviation personnel in the conditions of the Slovak Republic. 

What are the core themes of aviation knowledge in the Transport sector, the skills and competencies of 

our graduates? 

Our assumption is that for the needs of a state such as the Slovak Republic for the continuous aviation 

and training of professionals the optimal solution is the realization of state-private cooperation and 

partnership as a service of the knowledge alliance of aviation education. 
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The updated content of education respects a new description of the field of stuy “Transport” was led by 

the Dean of the Faculty of Aeronautics, Assoc. Prof. Stanislav Szabo. 

Literature review: Researching the theoretical frameworks of the Knowledge Alliance for the 

description of the new integrated field of study, Transport 

Aviation education has a much wider meaning than just the education and training of pilots. 

The core elements of education and training as the part of the Knowledge Alliance of Aviation Education 

and as the State-Privat education service are presented in Table 1. 

Table 1: The core elements of pilot education and training 

The basic acts of civil and military aviation law for the education of aviation personnel, the acts which are 

the base for the described process at the national and international level 

Aviation knowledge, research and subjects according to the Annex I - Part FCL, Syllabus of theoretical 

knowledge for the Air Transport Pilot Licence, Commercial Pilot Licence and Instrument Rating (EASA, 

2016) 

Aviation knowledge, research and subjects according to the Commission Regulation (EU) 2015/340 (EASA, 

2015), laying down the technical requirements and administrative procedures relating to the air traffic 

controllers' licences and certificates 

Aviation knowledge, research and know-how concentrated within the PEGASUS consortium of aerospace 

engineering universities and faculties in the EU https://www.pegasus-europe.org/ (Delft, 2007 

The know-how, the past and present Civil and Military aviation maintenance, repair and operation’s 

experience 
 

Source: Authors 

The results of the theoretical work and the scientific and research activities in the field of: University 

Academic subjects, Social and Human Sciences, the Simulation and modelling of Security issues, the 

Applied Technical Sciences, the Applied Civil and Military / Air Force management, education and 

training etc. within the Expert Database of Civil and Military Aviation Experience in progess. 

The selected theoretical frameworks of the Knowledge Alliance within the Simulation and modelling of 

Security issues are within the work by Fuchs et al. (2010) focused on the simulation of dangerous 

substances outflows into the environment because of traffic accidents by dangerous substances 

transport; in the study by Dvorak et al. (2010) on the enhancing of security on critical accident locations 

using telematics support; in the work by Balatka et al. (2011) on the exposure of the environment and 

surface water by dangerous liquid - the slop outflow model; in the study by Kelemen and Blišťanová 

(2014) on the applied knowledge in the logistic modelling to handle the threat of floods with aviation 

logistic support; in the study by Kompis et al. (2011) on the parallel computational models for 

composites reinforced by CNT-fibres for personal and vehicle protection materials; in the work by 

Vágner and Papová 2014) on the comparison of Radar Simulator for Air Traffic Control used also for 

the education of new Air Traffic Controllers; in the work by Pavolová and Tobisová (2013) on the model 

of supplier quality management in the transport company applied for air transport; in the study by Kuzma 

et al. (2016) on the use of the CAX System as a tool for modeling construction elements in the aviation 

industry; or in the work by Fözö et al. (2009) on the advanced anytime control algorithms and the 

modeling of turbojet engines etc. 

The selected theoretical frameworks of the Knowledge Alliance within the Applied Technical Sciences 

are within the work by Nečas and Kelemen (2009) on the call for more security in the technology 

revolution: in the work by Bučka and Kelemen (2009) on the analysis of the specific requirements 

related to the Slovak Air Force; in the book by Hovanec (2016) on the digital factory as a prerequisite 

for successful application in the area of ergonomics and the human factor; in the study by Andoga et al. 

(2018) on the intelligent situational control of small turbojet engines; in the work by Draganova et al. 

(2017) on the non-stationary noise analysis of magnetic sensors using allan variance; in the study by  

Semrad et al. (2014) on the analysis of all composite wing design containing magnetic microwires; or 

in the  works by Polishchuk et a. (2019) on the evaluation of start-ups projects etc. 

The selected theoretical frameworks of the Knowledge Alliance within the Applied Civil and Military / 

Air Force management, education and training  are within the work by Socha et al. (2016) on the training 

of pilots using a flight simulator and its impact on the piloting precision; in the study by Rozenberg et 

al. (2016) on the critical elements in piloting techniques in aerobatic teams; in the work by Durco et al. 
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(2017) on the means of using CPDLC with ATC procedures in a terminal maneuvering area; in the study 

by Nečas et al. (2009) on information operations and media: Beyond the Security Scope; in the analysis 

by Kalavsky et al. (2015) on the conditions for the abandonment of a helicopter using a personal rescue 

parachute; in the work by Sopoci et al. (2009) on the Air Force knowledge within the Military 

Management in the 21 century and the Transformation of Army etc. 

Identification of the problem and the methodology 

The main problem is a proposal of the new interdisciplinary didactic system and the main themes of the 

knowledge and skills for creating the required competencies of aviation personnel in the conditions of 

the Slovak Republic. 

When analyzing the phenomenon, we used the tools of analysis and synthesis, with the method “per 

partes” (integration in parts) in the aviation practice. 

The historical analysis of the aviation didactic systems was carried out on the data basis of the selected 

institutions from 1959 until the present in the Table 2. 

Table 2: Institutions 

Vojenské letecké účilište Košice (Military aviation school in Košice, Slovakia)  

Vojenská stredná škola letectva v Košiciach (Military Hight School in Košice, Slovakia) 

Odborná výcviková škola letectva Košice (Professional Training School of Air Force Košice, Slovakia) 

Vysoká vojenská letecká škola SNP v Košiciach (Military Aviation College of Slovak National 

Uprising in Košice, Slovakia) 

Vojenská letecká akadémia gen. Milana Rastislava Štefánika v Košiciach (Air Force Academy of Gen. 

M. R. Šefánik in Košice, Slovakia) 

Letecká fakulta Technickej univerzity v Košiciach (Faculty of Aeronautics, the Tehchnical University 

of Košice, Slovakia) 

Lotnicza Akademia Wojskowa – "Szkoła Orląt" (Air Force Academy in Deblin, Poland) 

Univerzita obrany, Fakulta vojenských technológií, the Czech Republic (University of Defeence, 

Faculty of Military Technology, teh Czech Republic) 

École de l'air, Salon-de-Provence, France (French Air Force Academy) 
 

Source: Authors 

The lessons learned from the historical analysis were compared with the findings gained by the expert 

method. The expert group consisted of 5 specialists experienced in aviation education and training. The 

data was obtained through interviews with the experts. 

This article represents the area of pedagogical research in the study and scientific field “Transport” in 

the Air Transport subgroup. Data collection for the study of the issue was carried out during 2018/2019. 

The origin of the analyzed material is in the database of 60 years of aviation education within 

Czechoslovakia and the Slovak Republic. Our national experience, including personal experience, has 

been compared and complemented by the successful experience of aeronautical training abroad (Czech 

Republic, Poland, France). From 2018 the Faculty of Aeronautics of the Technical University in Košice 

is a part of this international educational consortium based in Košice. These new findings have affected 

the results presented in the article. 

Results and Discussion 

The description of the field of study is intended to provide a framework for the creation and achievement 

of the planned knowledge, skills and competences of graduates at different levels of university 

education, in accredited study programs in the newly integrated field of study Transport. 

An effective tool for the building and developing the required competencies of the personnel in the 

selected transport area, with emphasis on the Air Transport/Aerospace Engineering, is AVIATION 

EDUCATION, including the aeronautical science education, upbringing and training. 

The central notion is EDUCATION as a set of educational activities and conditions that have an 

improving intention and effect in a holistic upbringing of man. 

The process of education, using the knowledge of general didactics, helps develop personality within 

cognitive, social and perceptual-motor teaching (learning) (Petlák, 2004; Turek, 2004). The required 

education, upbringing and the level of training is the result which, in accordance with the psycho-

physiological features of individuals, create their COMPETENCIES for a certain activity.  
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The authorised state, public and private entities are the implementers who create the Knowledge Alliance 

of Aviation Education, on the platform in Table 3. 

Table 3: The Knowledge Alliance of Aviation Education 

State and Public entities of the Knowledge Alliance 

Technical University of Kosice, Faculty of Aeronautics, Slovakia 

The contracting partner, Armed Forces Academy of General Milan Rastislav Stefanik in Liptovsky 

Mikulas / Ministry of Defence of the Slovak Republic 

The Air Force of the Armed Forces of the Slovak Republic / Armed Forces of the Slovak Republic 

University of Zilina, Faculty of Business, Economics, Transport and Communications, Slovakia 

Selected aircraft maintenance training organizations 

Air traffic services of the Slovak Republic, Ltd. Bratislava 

Private entities of the Knowledge Alliance  

Slovak Training Academy, Ltd. – a contractor for practical flight training of helicopter pilots / at 

present foreign pilots 

AirJob, Ltd., JetAge, Ltd. - contractual partners for the practical flight training of airplane pilots 

Selected aircraft maintenance training organizations 
 

Source: Authors 

Main themes of the knowledge core of the field of study “Transport” 

The main themes of the field of study respect the type of transport and also contain the theoretical 

foundations of the university study. The main themes of the knowledge core are: mathematical and 

physical fundamentals (mathematics, physics, informatics, theory of mass operation, operational and 

system analysis), electrical engineering, electronics, engineering, legislation and legal standards, 

transport safety and human factor in systems and processes; (economics of transport enterprises and 

processes, business and financial management, management, marketing, accounting); transport 

technology; transport means and systems (materials, control and instrumentation systems, sensors, 

navigation, maintenance, drives, etc.) (transport infrastructure, construction of transport, non-flammable 

and space means, transport flow theory, transport integration, intelligent transport and robotic systems), 

foreign languages, logistics (forwarding, transport and mail services, material handling, multimodal 

transport), modelling and simulation (CAX technology, modelling and simulation of electrical and 

electronic systems and circuits, process optimization, economic efficiency, quality, impact on the 

environment); navigation; selected systems and processes. Furthermore, they are bound to the 

theoretical principles of the individual theoretical disciplines (solid state and fluid mechanics, statistics, 

dynamics, cybernetics, selected electronic and / or electro-technical and / or engineering disciplines, 

understanding the activities of transport means in the context of ethical and environmental aspects in the 

field of study at both the national and international levels). 

Knowledge, skills and competences of the graduate of the 1st degree study program in accordance with 

the relevant level of the national qualification framework 

The graduates have interdisciplinary knowledge in the field of study, Transport, including the basic 

concepts, patterns and contexts of subjects of a theoretical basis and specific technical subjects for 

practicing the chosen field of education within the field, expressed in a particular study program of the 

first degree of university education. 

They demonstrate knowledge related to the management and economics of systems and processes in the 

field of Transport, knowledge of modern technical means, controls the principles and functions of their 

activities, the conditions of their operation and maintenance, the security of systems and processes. On 

the basis of acquired knowledge, they demonstrate the ability to use them appropriately. They have 

professional communication skills and can organize teamwork. 

The graduates are able to solve problems independently and to make managerial and technical decisions 

in the field of Transport at primary and secondary functions at home and abroad. They have the ability 

to professionally present their own opinions, even in a foreign language. 

Knowledge, skills and competences of the graduates of the 2nd Grade Study Program in accordance 

with the relevant level of the National Qualifications Framework 

The graduates have extensive professional and methodological knowledge from several areas of 

university education integrated in the field of study, Transport. They have an interdisciplinary 
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knowledge related to the applications of technical, operational and economic knowledge in the field, 

which are expressed in the study program of the second degree of university education. 

They have knowledge of special diagnostic, land/water / air and space/logistics/postal, information, 

communication and other technology and its use in the field of Transport and its related areas of social 

life. The graduates are able to design, implement and evaluate the solution of problems related to 

transportation systems and processes. They can formulate recommendations, procedures to solve 

professional problems, and design and implement projects to solve them. 

They have the professional, communication and managerial skills required to perform senior and senior 

managerial and technical functions at home and abroad. The graduates demonstrate a high degree of 

autonomy in solving problems and projects in the field of transport. They have innovative thinking and 

are ready to present professionally the results of their own analysis and study to a professional audience, 

even in a foreign language. 

Knowledge, skills and competencies of the 3rd Grade Graduate Program in accordance with the 

relevant level of the National Qualifications Framework 

The graduates supervise the methods of basic and applied research in the selected area of university 

education within the field of study Transport, expressed in the study program of the third degree of 

university education. They have extensive expertise from several areas of university education within 

the field of study, which serves as a basis for conducting research, and the development and creation of 

new knowledge in the field. 

The graduates are able to formulate new hypotheses and strategies for further research and development 

of the field of study, Transport. They apply their own findings of a theoretical analysis and 

comprehensive scientific research to solve specific problems in the field of university education within 

the field of study. Based on their outcomes and findings, they are able to design, validate and implement 

new research and work procedures in the field of Transport. 

The graduates can work in managerial and technical functions at the strategic level of systems and 

processes at home and abroad. They can predict, plan, manage, determine the focus of research, and 

coordinate a team in the field. 

Conclusion 

The article meets the main goal of the pedagogical research to create a proposal of the new 

interdisciplinary didactic system for the required competencies of aviation personnel in the conditions 

of the Slovak Republic. The core outputs of article are the framework knowledge, the skills and 

competences of graduates identified in the new field of study “Transport”. 

The Knowledge Alliance of Aviation Education as the State-Privat education service is eligible for the 

comprehensive preparation of the aviation professionals. 

All past, current and new aviation knowledge will be focused on the perspective International Expert 

Database of Civil and Military Aviation Experience that is still in progress. 
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DYNAMICS OF THE CREATIVE INTERPRETATION IN EARLY CHILDHOOD 
COMMUNICATION WITH ART IN A MUSEUM ENVIRONMENT 

Any Zlateva1, Katya Tineva-Gyurkovska2 

 

Abstract: 

Introduction: The research paper tracks the changes in the regular development of the way children perceive visual arts. It 

views the dynamics of the creative interpretation of children at the pre-school age when directly communicating with pieces 

of art in a museum environment. An important stage of this study is related to the role of the informal gallery environment, 

which suggests an intense visual stimulation and reinforces children’s desire to actively take part in it.  This imposes the 

application of specific integrated pedagogical approaches and methods, close to museum pedagogy and visual arts education. 

Purpose of the study: The research aims at tracing some of the main processes pertaining to the dynamics of the visual 

reaction of children of 6 to 7 years of age when directly communicating with visual arts and their level of creative 

interpretation in the process of drawing afterwards. 

Methods: For achieving the aims of the research we used some interdisciplinary methods. In the theoretical part we present 

some of the fundamental works on the subject. We emphasize the methods that integrate the history of art and pedagogy, 

which include: the description of the paintings with elements of formalism is the study of art and analysis of the visual 

reaction when communicating with pieces of art. This description should be adapted to the age of the children and some 

empirical and proximity pedagogical methods for evaluating the achieved results.  

Findings and results: In the first part of the research the accent is put on the different levels of reaction children have at the 

age of 6-7, regarding the recognition of separate compositional elements, objects, colours, forms, seasons, hours of the day, 

finding out emotional conditions and other important elements of composition sings in the observed pieces of art.  

In the second part we show the results and we systematize and analyze children’s free creative modulations. They concern 

different aspects of the visual stimulation and the following creative interpretation through the art activity of children at the 

age of 6-7. We observed the correlation between the drawings of the children and the perceived pieces of art, as a 

consequence of the stimulation of their visual perceptions and views. We analyzed the influence of a museum environment 

on children’s graphic, colourful and emotional expression through drawing. 

Conclusiоn: The summary and conclusion of the research provide the basis for development and optimization the 

methodological-pedagogical system of working with children in a formal and informal environment.   

UDC classification number: 374, DOI: 10.12955/cbup.v7.1441 

Keywords: art education, creative interpretation in early childhood, visual reaction, communication with art  

 

Introduction 

The focus of this research paper is directed towards analysing some pedagogical and psychological 

processes related to existing opportunities for communication and creative interpretation of pieces of 

art in a museum environment at an early childhood age.  

Two key aspects for studying the visual reaction are reviewed in a brief theoretical and empiric plan. 

One of them concerns direct communication with art and the ability to comprehend it, whereas the 

other tracks and analyses the dynamics of the creative process of children following their interaction 

with works of art.  

The focal point in the paper is the presentation of the connection between the different research stages. 

At the beginning we followed the level of visual stimulation and reaction through viewing pieces of art 

that belong to one genre of painting. The next step included the research of the subsequent impact that 

stimulation had on the individual creative interpretation of children 6 to7 years of age. 

What needs to be emphasized is the role of the informal gallery environment for the achieved results 

because it suggests much more intense visual stimulation and reinforces the desire for the interactive 

inclusion of children in the pedagogical process.  

The research has an interdisciplinary dimension which requires the application of specific integrated 

pedagogical methods and approaches, closely related to the museum pedagogy and the pedagogy of art 

education.  

To follow some main pedagogical and psychological processes connected with the dynamics of visual 

reaction of children at the age of 6-7 when directly communicating with art and the subsequent 

creative interpretation in the process of drawing, which is the purpose of the research, we described 
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the results of the two stages: in the first stage we represented the results of 6 to 7 year-old-children’s 

perception of art, and in the second stage we show the results from the children’s creative activity as a 

result of the visual stimulation when communicating with pieces of art. We have tried to establish a 

connection between the processes of perceiving artworks and the active participation in the processes 

of reproducing them, with a certain degree of imagination involved 

Pedagogical aspects of communication with art and creative dynamics  

There are pieces of art in the exhibition hall at the city gallery in Stara Zagora belonging to a genre 

that children are familiar with – city, architectural and village landscapes. These are works of art 

created by some classic Bulgarian artists like Stanyu Stamatov (1886-1963), Dimitur Gyudzhenov 

(1891-1979), Miladin Lazarov (1894-1985), Zlatyu Boyadzhiev (1903-1976), Dimitur Karadzhov 

(1907-2000), Konstantin Tringov (1907-1981), Todor Kalpakchiev (1914-1984), Dimitur Hinkov 

(1904-1988), Dimitur Chehlarov (1933-2010), Ivan Popchev (1941-1994), Yanaki Kavrukov (1945-

2002) and others. 

These artists created their paintings adhering to the classic tendencies for that period (the second half 

of the 20th century) – paintings with elements of modernism, decorative and associatively-

metaphorical thinking. Every painting manifests the richness of creative decisions in stylish-plastic 

aspect.  

The subject “the street” shows the different perspectives and points of view of the artists. It can be 

seen as a visual image representing a place for meetings, walks, work, embodying emotional and 

aesthetic experiences, offering associations with well-known places, bringing nostalgia for the past, 

for folklore or national history, or offering complicated metaphysical feeling.  

The canvases acquaint children with the diversity of compositional preferences of individual authors. 

Within them the story narrative occupies an important place. It is present in most paintings and is 

emphasised by the presence of human figures and details in many compositions. In addition to the 

mere educational role of viewing the exhibition, an accent is put on the diversity of classical painting 

techniques and colourful solutions.  

On the subject regarding the theoretical part of the communication with visual arts and the 

development of visual perceptions for different age groups in a museum environment, several names 

could be pointed out, such as those of Yuriy Protopopov, Frangoise Barbe-Gall, Eilean Hooper-

Greenhill and others.  

Yuriy Protopopov makes a full overview of the pedagogical practices as concerning the Russian and 

global experiences (Protopopov, 2013). The research and practice of Eilean Hooper-Greenhill reflect 

the British experience of education in art galleries, working with different audiences and present 

aspects of contemporary museology, while analysing them very thoroughly in theoretical, analytical 

and empirical aspects (Hooper-Greenhill, 2007). 

The current research incorporates some ideas from the book by Frangoise Barbe-Gall “How to talk to 

children about art”, in which the specific parameters regarding perceptions at early childhood age are 

being tracked (Barbe-Gall, 2002). The ideas of the author are based on research focusing on the 

questions of children’s perceptions, creativity and development. The author offers an untraditional and 

free interactive approach to acquainting children with pieces of art in the stages of early 

communication with it, which is a good basis for the pedagogical experiment. Barbe-Gall also outlines 

the bottom borderline for perceiving fine arts which is 5 years of age and coincides with stages of 

development of art activities and visual perception, researched by notable names such as H. Read, C. 

Golumb, A. Wright and other specialists in the pedagogy of fine arts and psychology (Read, 1958, 

Golumb, 2004, Wright, 2001). The main aim when communicating with pieces of art in a gallery 

environment is the creation of positive attitudes towards art, which Barbe-Gall considers very 

important for activating perceptions. Clinging to the knowledge of children’s perceptions when 

communicating with pieces of art, the group of children that participated in the research were 

emotionally directed first to observation and perception, and afterwards they are were motivated to get 

actively involved in creative art activities in the art gallery halls.  

When perceiving the exhibited pieces of art children gradually introduce themselves to the subject by 

means of free observation of the pieces of art in the exhibition in the form of a game. In the art gallery 
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halls children were carefully guided to every painting of the exhibition, as they were stimulated 

towards active communication and description while observing and perceiving.  

Description of the works of art was related to children’s expression of their initial impressions and 

perceptions. Children were encouraged to reveal their emotional co-experience of the pieces of art 

they were looking at. They were then gradually guided to discover different elements of the 

compositional structure, the depicted objects, as well as to find out emotional states, colours, forms, 

seasons, time of the day and other important compositional and formal-plastic signs of the artworks.  

The process was complemented with achieving integrated pedagogical connections and through 

communication with the canvases from the exhibition, the aim was to develop their competences in 

different areas of knowledge.  

Three important stages in the creative interpretation can be outlined, connected to the activation of 

children’s imagination: 

 Getting familiar with the interpretation of reality of individual authors, while emphasizing the 

specifics of imagination, knowledge and fantasy of the artist.  

 Becoming acquainted with different creative interpretations of the subject and the basic 

moments and elements of the compositions and perceiving the artistic-plastic side of the 

paintings.  

 Specifics, observing and analysing children’s imagination which combines the complicated 

parts of the creative interpretation following pedagogical guidance and communication with 

art.  

Figure 1: Perception and description of artwork by 6-7 year-old children  

0 20 40 60 80 100

 have knowledge about the
genre specifics

can tell apart the main
elements

know the main and
complementary colours

can destinguish colour shades

can tell time specifics in the
artwork

find a connection between
title, author and plot

 
Source: Authors 

During the interactive pedagogical process children showed a very high level of participation and 

engagement with the subject while observing the artworks. Participants in the research were able to 

easily perceive realistic, as well as more decorative, abstract and surrealistic compositions and were 

capable of better comprehending the artistic aspects of the creative imagination and fantasy.  

Of all the children who participated in the activity, 95% demonstrated knowledge in the genre 

specifics, and they could distinguish the natural from the city landscape. The same percentage of 

children were able to easily discover the main elements of the compositions – trees, houses, people, 

animals, vehicles, clothing, etc. and they demonstrated a good knowledge of different colours, as they 

easily pointed to cleaner and brighter colours. At the same time as few as 32% of the children could 

distinguish mixed colours and were familiar with the colour shades. Over 65% reacted by recognising 

the seasons of the year, the plot of the paintings and can relate them to well-known short stories. 

Almost 40% made free associations with their family, familiar places, the street they live on, and so 
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on. Only 3.5% made a genuine attempt at finding a connection between the objects from the painting, 

the title of the painting, and the author.  

At this age (6 to 7) children’s initial attention is directed towards different objects from the 

composition and their details. They have difficulties perceiving the whole composition and the plot in 

the artworks. Children can understand more easily emotion, storytelling, and messages in the pieces of 

art with active pedagogical interaction while observing and perceiving the paintings.  

These 6 to 7 year-old participants in the research reacted differently to every artwork in the exhibition. 

They showed much bigger interest in some of the paintings. Children preferred paintings which 

included well-known objects. In most cases their attention was attracted by the presence of human 

figures, familiar buildings, streets and different vehicles from the past and modernity. They were 

interested in the contemporary city landscape and reacted to the representation of different seasons, 

making steps towards more associative thinking. The children were attracted by bright colours, 

decorative and realistic compositions, with elements of modernism. The visual stimulation of 

children’s imagination significantly influenced their creative decisions and interpretations while 

drawing.  

During the stage of creative dynamics, our research on the manifestation of children’s imagination and 

interpretation at this early age was based on the ideas of Lev Vygotsky from the 1960s. He states that 

children’s imagination is “highly complicated in its composition process” in his book “Imagination 

and creativity of the child” (Vygotsky, 1982). Other authors, such as H. Read, C. Golumb and A. 

Wright share similar views concerning the abilities to influence the creative process. In their research 

they emphasized a series of different stimulations – mostly visual (Read, 1958, Golumb, 2004, Wright, 

2001). 

Vygotsky points out the psychological sides of the problem as he examines the genesis and 

specification of creativity, pointing out that for the development of children’s visual perceptions, the 

“outside and inside perceptions”, which the child gathers while growing up, are crucial.  

To what extent does the direct contact with art in a gallery environment influence the creative process 

is a subject that has not been well studied so far. If we use the specifics of children’s perceptions 

described by Vygotsky we could stimulate their creativity. He outlines two important stages of 

perception – “dissociation and association of the accumulated impressions” connected with the 

development of the creative abilities of children. According to him dissociation is important for the 

“future activity of fantasy” and develops “abstract thinking”, whereas the following “combination of 

dissociation and amended elements” form children’s associative thinking (Vygotsky, 1982). 

In the next stage of the research, children started drawing once they had seen a demonstration of the 

art technique, accompanied with a description of the depicted objects and their construction, possible 

colour combinations and their impact, the compositional building of objects and the influence of the 

painting. 

The drawings children created were under the influence of the subject “the street”. In the drawings the 

following didactical qualities were analysed referring to: being consistent with the subject; the 

depicted objects – their number and diversity; compositional completeness and impact on the viewer. 

The most important part of the analysis regards the artistic and emotional impact of the artworks on 

the children. 

Of all the participants, 94.7% created drawings on the same subject as the one from the exhibition – 

“the street”. This explains the high percentage of children (77.8%) who included some of the objects 

they most often observed in the paintings from the exhibition – buildings, churches, trees. 55.6% of 

the children “literally” depicted the street as a specific object, and not as an object that should be 

understood as such.  

What we find interesting is the high percentage of children who depicted space in a way different from 

the two-dimensional representation of reality with the means of the “frizz composition”, which is 

typical for that age group. As Golumb notes "child's drawings exhibit very clearly the two-dimensional 

character of the graphic medium; that is, the near-flatness of the figures. Since the many-sidedness of 

objects in reality presents a formidable problem of translation into the two-dimensional medium, 

graphic representation necessitates a selection among possible views and aspects of the object" 

(Golumb, 2004).  This makes the 66.7% of drawings where space is represented as an attempt to 
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include the third dimension even more astonishing. With regard to composition, approximately 40% of 

the children positioned their objects differently compared to the linear alignment of the “frizz 

composition“. Along with the evident interest in representing the third dimension, a significantly large 

percentage of children (23%) offered some non-traditional compositional decisions, which differed 

from the linear placement of objects characteristic for this age group. When evaluating the use of 

colour in the drawings on the subject “the street”, a strong correlation is observed between the colours 

used by children and the ones used in the artworks from the exhibition. 

Nikolay Gyulchev points out that colour is one of the main creative means of expression in art and an 

important tool in children’s artistic creativity based on the nature of visual perceptions. Because of 

this, he views colour as one of the main components of the artistic image (Gyulchev, 2003). It is 

difficult to estimate the exact percentage of children who chose the colours of their drawings under the 

influence of what they had seen in the exhibition, because the “chronology of the colours children at 

pre-school age use is directly linked to the formation of the needed abilities for colourful building of 

the composition” (Gyulchev, 2003). We can say with confidence, however, that all 100% of the 

drawings created by children in the art gallery demonstrate colour completeness, based on the fact that 

they all lack white spots. In 83.4% of the drawings, children showed a tendency to use colour 

contrasts. This contrast is usually represented as a choice of contrasting colours between the objects 

and the background. All children used the technique according to the instructions they had been given 

and they managed to achieve a high level of emotional impact in their drawings.  

Figure 2: Analysis of children’s drawing 
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Source: Authors 

When comparing the results from the two stages of the research, we should emphasize the high level 

of compliance between the knowledge of the genre specifics of the artworks during the stage of 

perception and the corresponding high percentage of children who considered drawing on the set 

subject. The same correlation is evident when children recognize the main elements in the landscapes 

in the perceived artworks and subsequently depict objects native to the subject and the genre.  

Distinguishing the main and complementary colour correlates with the adequacy of the colour 

compliance in the recreated drawings on the subject “the street”. We can see an important link in the 

children’s ability to recognize seasonal weather characteristics in the perceived artworks due to their 

existing knowledge of colour contrast. Using colour as a means of expression for recreating sunny, 

warm, cold, cloudy weather, night-time or morning-time turns out to be close and accessible for 6-7 

year-old children.  

Conclusion 

In conclusion, it can be argued that opportunities for communication with and creative interpretation 

of pieces of art in an early childhood age need to become the focus of more thorough research. It is 
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important to track the level of influence of the direct contact with artworks on the cognitive and 

creative aspects of children’s development.  

Figure 3: Comparing the results 
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Source: Authors 

Researching the impact of visual stimulation on the quality of the original artworks of 6-7 year-old 

children helps to increase the abilities for developing children’s cognitive and creative activity. 

Enhancing children’s individual qualities in the process of creative interpretation is strongly related to 

the process of perceiving the original artworks in their natural gallery environment.  

The role of the informal gallery environment is important for the achieved results because it suggests 

much more intense visual stimulation and enforces the desire for interactive engagement of children in 

the creative pedagogical process. What remains essential is the emotional impact of the original pieces 

of art with regard to children’s aesthetic experiences.  

The strong emotional reaction of children at the pre-school age influences their willingness to actively 

communicate and analyse artworks, as well as their eagerness to be involved in the process of 

recreating them. The level of emotional impact is additionally confirmed from the results of a follow-

up survey, in which 56% of the participants declare their desire to become artists.  
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DIAGNOSIS OF BLOOD LOSS BY THE METHOD OF DIGITAL STOKS 
POLARIMETRY OF HISTOLOGICAL SECTIONS OF RECTUS ABDOMINAL 

MUSCLE 

Viktor Bachynskiy1, Oleh Vanchuliak2, Anastasiia-Vira Syvokorovska3, Marta 

Garazdiuk4, Alina Zavolovych5 

 

Abstract: One of the important issues of forensic practice is the estimation of the volume of bleeding. Optical diagnostic 

methods of histological sections of tissue and liquids are perspective in this area. 

Material and methods. The objects of investigation are native histological sections of rectus abdominal muscle, taken from 48 

corpses with acute blood loss and 10 – control group with acute coronary death. 

Results. The method of statistical analysis of the first-fourth Stokes vector parameters value distributions of microscopic images 

of histological sections of tissue with fibrillar structure (rectus abdominal muscle, skin, brain) of corpses with varying degrees 

of blood loss in order to estimate the bleeding volume was tested. 

The most sensitive statistical moments of the third and fourth orders that characterize the asymmetry and the kurtosis of change 

the level of blood loss of the deceased - V = 0 mm3 ÷ 1000 mm3 were revealed. 

UDC classification: 616.1, DOI: 10.12955/cbup.v7.1442 

Keywords: blood loss, laser polarimetry, forensic medicine. 

 

Introduction. Acute blood loss is one of the causes of death, which often occurs in the practice of 

forensic experts. Annually there is a tendency to increase such types of deaths. There are very few 

resources of information regarding the measurement of blood loss in the world literature. 

Morphological changes of organs in acute blood loss are nonspecific, often varying and do not provide 

answers to a number of questions posed to the physician. Nowadays, microscopic tissue changes 

successfully are investigated on the micro level by methods of laser polarimetry (Ushenko et al., 2016; 

Ushenko et al., 2013). These methods have already demonstrated their effectiveness in the example of 

the research of tissues of the parenchymal organs, the skin, brain and liquids of the body for the diagnosis 

of post-mortem intervals (Ushenko et al., 2011; Garazdyuk et al., 2016; Ushenko et al., 2018). 

Materials and methods. Our research was carried out according to a standard functional scheme of 

multiparameter polarization microscopy of biological preparations. Figure 1 demonstrates an optical 

circuit of a laser Stokes polarimeter (Ushenko et al., 2016; Ushenko et al., 2013): where: 1 – He-Ne 

laser; 2 – collimator; 3,5,8 – stationary quarter-wave plates; 4, 9 – polarizer and analyzer, respectively; 

6 – biological preparations; 2, 7 – polarization micro lenses; 10 – CCD camera; 11 – personal computer. 
 

Figure 1. The optical scheme of the standard stokes-polarimeter 

 

Source: Authors 
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Objects of investigation. Samples were investigated (native histological sections with thickness of 30 

micrometers) of tissues of organs with fibrillar structure: rectus abdominal muscle, skin, brain of corpses 

with varying degrees of blood loss: 

 V = 0 mm3- group 1 (10 Samples); 

 V = 500 ± 100 mm3 - gr. 2 (15 Samples); 

 V = 1000 ± 100 mm3 - gr. 3 (14 Samples); 

 V = 1500 ± 100 mm3 - gr. 4 (10Samples); 

 V = 2000 ± 100 mm3 - gr. 5 (5 Samples); 

 V = 2500 ± 100 mm3 - gr. 6 (4 Samples). 

The samples taken from 48 corpses with acute blood loss - the main research group and 10 samples– 

control group with acute coronary death. Pieces of organs with a thickness of 0.5 x 0.5 cm2 were taken 

from corpses, cut using a freezing microtome without previous fixation and then sections were applied 

to an optically homogeneous glass. 

Results. The main results of our investigation will be represented by one type of tissue - rectus 

abdominal muscle (RAM). 

In Fig. 2 illustrated maps (fragments 1, 3) and histograms (fragments 2, 4) of the phase parameter 

magnitude (hereinafter "phase parameter" - FP) distribution of microscopic images of the histological 

sections of RAM from group 1 (fragments 1, 2) and group 3 (fragments 3, 4). 

Figure 2: Maps (1, 3) and histograms (2,4) of the fourth parameter of the Stokes vector (FP) magnitude 

distribution of histological sections of RAM microscopic images of the control (1, 2) and 

experimental (3, 4) groups of corpses 

 

                             1. Map of control group                2. Histogram of control group 

 
                             3. Map of experimental group      4. Histogram of experimental group     

Source: Authors 

The results illustrate the presence of differences between the data of polarization microscopy of 

histological sections of RAM. Distributions of quantities the FP (Fig. 2, fragment 4) of the tissues of 

RAM with a higher level of blood loss (V = 1000mm3 ± 100 mm3) are characterized by a large average 

value and the range of spread of random values. 

Proceeding from this fact we can assume the following scenario of the polarization manifestations of 

biological tissues of corpses blood loss: 

1. With an increase in the degree of blood loss the concentration of blood elements decreases. 

2. Optically this process is detected by an increase in the depth of phase modulation of laser 

radiation by optically anisotropic structures of biological tissue. 
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3. Statistically the increase in blood loss is accompanied by an increase in the average and 

dispersion of the FP distributions (Fig. 2, fragments 2, 4). 

4. Reduction of the concentration of shaped elements leads to a decrease in the magnitude of 

statistical moments of the 3rd and 4th orders, which characterize the distribution of FP of histological 

sections of biological tissues microscopic images. 

Statistical moments of the 1st - 4th orders that shows this scenario of the change in the phase structure 

of microscopic images of RAM histological sections with different degrees of blood loss are given in 

Table 1: 

Table 1: Statistical structure of Stokes-polarimetric maps of histologic sections of RAM of corpses 

with different degrees of blood loss 

Blood loss, mm3 0 500mm3±100mm3 1000mm3±100mm3 

Average,  SM1 0.06±0.003 0.105±0.004 0.13±0.006 

Criteria, t, p p<0.05 p<0.05 p<0.05 

Dispersion, SM2 0.09±0.004 0.115±0.005 0.14±0.006 

Criteria, t, p p<0.05 p<0.05 p<0.05 

Asymmetry, SM3  2.81±0.12 2.15±0.105 1.49±0.07 

Criteria, pt,  p<0.05 p<0.05 p<0.05 

Kurtosis, SM4 8.51±0.38 4.68±0.21 1.05±0.05 

Criteria, t, p p<0.05 p<0.05 p<0.05 

Blood loss, mm3 1500mm3±100mm3 2000mm3±100mm3 2500mm3±100mm3 

Medium,  SM1 0.155±0.007 0.16 0.0075 0.162 0.0076 

Criteria, t, p p>0.05 p>0.05 p>0.05 

Dispersion, SM2 0.15 0.007 0.152 0.007 0.147 0.007 

Criteria, t, p p>0.05 p>0.05 p>0.05 

Asymmetry,SM3 1.25 0.006 1.19 0.006 1.27 0.006 

Criteria, t, p p>0.05 p>0.05 p>0.05 

Kurtosis, SM4 0.88 0.004 0.69 0.003 0.78 0.004 

Criteria, t, p p>0.05 p>0.05 p>0.05 
 

Source: Authors 

It was established: 

• the range of changes in the magnitude of the statistical moments of the 1st - 4th orders, which 

characterize the distribution of FP microscopic images of histological sections of RAM, is equal to the 

blood loss from 0 mm3 ÷ 1000 mm3; 

 1SM  varies within the range of the average value from 0.06 to 0.13; 

 2SM  varies within the range of the average value from 0,09 to 0,14; 

 3SM  varies within the range of the average value from 2,81 to 1,49; 

 4SM  varies within the range of the average value from 8,51 to 1,05. 

Fig. 3 shows Changes in the set of statistical moments ;2;3;41SM . 

It is evident from the data obtained (Fig. 3) that the values of the average (SM1), dispersion (SM2), 

asymmetry (SM3) and kurtosis (SM4), which characterize the Stokes polarimetric maps of the 

histological sections of RAM, vary within the scope of blood loss from 0 mm3 to 1000 mm3. In this case, 

the most sensitive to such changes were - asymmetry and kurtosis. 

The algorithm for determining the degree of blood loss are illustrated in Fig. 4. 

Conclusions 

A completely new methodical approach is proposed to solve the problem of estimation of the volume of 

blood loss on base of studying the native histological sections of rectus abdominal muscle. The dynamics 

of the change in the magnitude of the statistical moments of the 1st-4th order, which characterize the 

distributions of the phase parameter of polarization microscopic images of histological sections of the 

fibrillar tissues of the deceased (rectus abdominal muscle skin, kidney, brain) with different degrees of 
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blood loss – V = 0 mm3 ÷ 2500 mm3 were investigated. The sensitivity of Stokes polarimetry method to 

changes in tissues in case of blood loss in level from 0 mm3 to 1000 mm3 were revealed. 

It is Figure 3. Dependences of average (SM1), dispersion (SM2), asymmetry (SM3) and kurtosis 

(SM4), which characterize Stokes polarimetric maps of histologic sections of RAM with varying 

degrees of blood loss. 

 

Source: Authors 
 

It is Figure 4. Analytical scheme for determining the volume of blood loss of the dead method of 

polarization microscopy. 

 

Source: Authors 
 

Table 2: Accuracy of determining the volume of blood loss of histological sections of rectus 

abdominal muscle 

Blood loss, mm3 500mm3± 

100mm3 

1000mm3± 

100mm3 

1500mm3± 

100mm3 

2000mm3± 

100mm3 

2500mm3± 

100mm3 

Average,  1SM  84 84 70 60 63 

Dispersion, 2SM  78 74 67 60 61 

Asymmetry, 3SM  86 84 72 63 64 

Kurtosis, 4SM  88 86 74 61 66 
 

Source: Authors 
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 THE EFFECT OF CREATIVE DRAMA ON EMPATHIC TENDENCIES, 
COMMUNICATION SKILLS AND CRITICAL THINKING OF PHYSIOTHERAPY 

STUDENTS 

Murat Ali Çınar,1 Elif Dinler2, Kezban Bayramlar3, Yavuz Yakut4 

 

Abstract: The empathic tendency, communication skills, and critical thinking are the professional attitude behaviors that 

should be in a physiotherapist. The study was planned to investigate the effects of creative drama on empathic tendencies, 

communication skills and critical thinking of physiotherapy students. This study was carried out in Hasan Kalyoncu University, 

Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation between October 2017 and December 2018. 75 

freshman physiotherapy students (44 women, 31 men) were included in the study.  According to the results obtained from the 

study; there was no significant difference between empathic tendencies, communication skills and critical thinking skills of 

individuals in both groups (p> 0.05). When the creative drama group was compared in terms of gender, there was no significant 

difference between individuals' empathic tendencies, communication skills and critical thinking skills (p> 0.05). Similarly, 

when the control group was compared in terms of gender, there was no significant difference between individuals' empathic 

tendencies, communication skills and critical thinking skills (p> 0.05). We think that this study is a preliminary study on 

empathic tendencies, communication skills, and critical thinking skills of physiotherapy students. Parameters such as gender, 

different years of education, and welfare levels can affect empathic tendency, communication skills, and critical thinking skills. 

There are limited studies in the literature investigating the effectiveness of creative drama in the field of health. Therefore, this 

work can give an idea for subsequent studies. The studies that are conducted with more patients and which are multi-centered 

should be done. 

UDC Classification: 615.8, DOI: 10.12955/cbup.v7.1443 

Keywords: Creative drama, physiotherapy, empathic tendencies, communication skills, critical thinking 

 

Introduction 

Physiotherapy education includes basic medical sciences such as physics, chemistry, biology, statistics, 

anatomy, physiology, as well as a number of characteristic professional skills (Lake, 2003). There are 

two important components of professional physiotherapy education, theoretical and practical. These 

components are intended to provide the student with the physical, biological and behavioral knowledge, 

attitudes and skills which are necessary for physical therapy applications in the classroom and 

laboratory. Ideal physiotherapy education should help students think differently, explain the different 

social concepts and values (APTA 2013). 

In the paper by May et al. (1995) it is stated that the professional attitude-behavior which should be 

present in a physiotherapist is reliability, initiative, empathy, cooperation, communication skills, critical 

thinking, taking responsibility and clinical decision-making.   

Empathy 

Empathy is considered to be the most important component of health services in terms of patient 

relationships (Fields, 2011; Dal Santo, 2014). There are many definitions of empathy in literature. It is 

defined as a multidimensional concept that is cognitively or emotionally based in some articles, while 

also being defined as a combination of both concepts in recent years. (Fields 2004, Hojat 2003). 

In the literature, it has been stated that an empathic attitude helps reduce the stress and anxiety of 

patients, resulting in better adaptation to treatment and better prognosis (Fields, 2013; Hojat, 2011; 

Hojat, 2013; DiMatteo, 1993). 

Creative drama 

Creative drama is a method that can be used in many areas. There are many drama studies from basic 

lessons in history, geography, mathematics, psychology to areas such as economics, politics, industry, 

and human relations (Fulford et al., 2001; Levent, 1999). While creative drama activities were initially 
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applied to individuals at pre-school or primary school levels, it is now applied at the undergraduate and 

graduate level. These activities are applied not only for educational purposes but also in many areas such 

as social skills and personel development etc. (Köksal, 2003). In particular, creative drama activities 

help individuals to think multidimensionally and to improve their ability to express themselves 

(Strenberg, 1998). 

Objectives 

In the literature, it is stated that creative drama is effective in the development of social skills (Sullivan 

and Fulton, 2003). Kahriman et al. (2016) stated that drama based activities affected the empathic 

tendencies of nurses. However, there are no studies which investigated empathic tendencies, 

communication skills of critical thinking of physiotherapy students and the effects of creative drama on 

these.  Therefore,  this study was planned to investigate the effect of creative drama on empathic 

tendencies, communication skills and critical thinking of physiotherapy students. 

Material and Method 

This study was carried out in Hasan Kalyoncu University, Faculty of Health Sciences, Department of 

Physiotherapy and Rehabilitation between October 2017 and December 2018.  

75 freshman physiotherapy students (44 women, 31 men) were included in the study.  The inclusion 

criteria were: 

 Freshman physiotherapy students at Hasan Kalyoncu University 

 Academic grade point average (GPA) between 2.5 and 4.00 

 Volunteer for the study.  

The exclusion criteria were: 

 Not being a freshman physiotherapy student  

 Being from another university 

 Being undergraduate transfer or external transfer students  

Participants were divided into two groups: the creative drama group (40 individuals) and the control 

group (35 individuals). The students from the creative drama group participated in creative drama 

activities for 4 hours a week for a total of 14 weeks. These activities consist of Preparation-Warm-up, 

Acting Out, Evaluation-Discussion (Table 1). An “Empathic Tendency Scale (ETS)’’ was used  

(Dökmen, Ü., 1988) to measure the potential of empathy, A “Communication Skills Scale (CSS)’’ was 

used  to measure communication skills and a California Critical Thinking Disposition Inventory 

(CCTDI) was used to measure critical thinking for all individuals who participated in the study (Korkut 

and Bugay, 2014) (Table 2). 

Table 1:  Properties of creative drama activity 
 

Stages of creative 

drama activity 

Purpose and Content 

Preparation-

Warm-up 

This stage is aimed to increase the willingness and focus of the group. To warm up the 

participants up and relax them with games and drama. Music and rhythm accompanied by 

preparation, running, jumping, dancing. Various game activities are also used at this stage. 

Acting Out This stage is aimed to increase the ability of group members to create new situations through 

improvisation, to express oneself, to think creatively by group members, to increase their 

empathy and communication skills, to develop their ability to animate and to increase critical 

thinking. In addition, this stage includes: choosing games that affect the groups' ability to 

form groups, distribute roles, behaviors, and attitudes.  

Evaluation-

Discussion 

At this stage, the results obtained in the drama study are evaluated. The essence, importance, 

quality, and quantity of the drama process are determined at this stage. Generally, it is aimed 

to make discussions on educational gains or occurrences. Questions, such as, “What have 

you experienced?’’, “What did you feel?”, “Where did you have difficulty?”, are part of the 

evaluation 

Source: Authors 

Ethics Approval and Consent to Participate 

Ethical approval was obtained from Hasan Kalyoncu University, Faculty of Health Sciences Ethics 

Committee. Patients were informed of the nature of the study and a consent form was signed. Patients 

were made aware of their right to terminate their participation at any time. 
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Table 2: Properties of scale which are used 
 

Empathic 

Tendencies Scale 

(ETS) 

The scale, which was prepared in order to measure the emotional sensitivity of the 

individual in relation to the events, was developed by Dökmen (1989). The scale 

consists of a total of 20 items and is graded as a 5-stage Likert type according to 

"completely appropriate" or "completely inappropriate". The highest score is 100 

and the lowest score is 20. 

Communication 

Skills Scale (CSS) 

A 5-point Likert-type scale developed by Korkut (1996) and graded from "always" 

to "never" in order to understand how individuals evaluate their communication 

skills. The scale consists of 25 explanations. The excessive score reflects that 

individuals' communication skills are positively evaluated. 

California Critical 

Thinking 

Disposition 

Inventory (CCTDI), 

This scale has 7 subscales and consists of 75 questions. 

The California Critical Thinking Scale (CCTDI) is known to have emerged in 1990 

as a result of the Delphi project organized by the American Philosophical Society. 

The standardization study of the CCTDI was performed by Kökdemir (2003). The 

scale, which adapted, consist of 51 questinos and 6 subscales  

The highest total score is 306 points in this scale. According to this scale, having less 

than 240 scores is defined as low critical thinking disposition, having a score between 

240 and 300 is defined as medium critical thinking 

disposition and having more than 300 scores is defined as high critical thinking 

disposition.  

Source: Authors 

Statistical Analysis 

The statistical software of Statistical Product and Service Solutions 22.0 (SPSS) for Windows was used 

for analysis. A value of p < 0.05 was considered statistically significant.  

Variables which are determined by numerical measurements were expressed as arithmetic averages and 

standard deviations (X ± SD) for descriptive analyses. A Mann Whitney test was used because the data 

didn't show a normal distribution.  

Results 

A total of 75 students, 44 females and 31 males, participated in the study. The ages of the participants 

ranged from 18 to 21 years old (table 3). 

Table 3: Properties of participants 
 

 Creative Drama 

Group 

 

N=10 

Control 

Group 

 

 

Age (years) (X±SD) 19.8 ± 1.08 19.7 ± 0.8 

(Min-Max) 18-21 18-21 

Sex n(%)   

Female 15(37.5) 16(45.7) 

Male 25(62.5) 19(54.3) 

Source: Author 

According to the results obtained from the study; there was no significant difference between empathic 

tendencies, communication skills and critical thinking skills of individuals in both groups (p> 0.05).  

Table 4: Comparison of groups 

* p>0.05 

 
Control Group 

N=35 

Creative Drama Group 

N=40 

 

 
Mean SD MIN MAKS Mean SD MIN MAKS Z p 

ETS 67.11 9.17 45 83 66.38 7.36 50 89 -0.787 0.431* 

CSS 105.92 10.85 85 125 104.23 11.28 75 122 -0.239 0.811* 

CCTDI 200.44 19.17 173 245 196.10 22.11 132 235 -0.594 0.552* 

Source: Author 
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When the creative drama group was compared in terms of gender, there was no significant difference 

between individuals' empathic tendencies, communication skills and critical thinking skills (p> 0.05). 

When the control group was compared in terms of gender, there was no significant difference between 

individuals' empathic tendencies, communication skills and critical thinking skills (p> 0.05).   

Table 5: Comparison of groups in terms of gender  
Creative Drama Group 

N=40 

 

 
Mean SD MIN MAKS Z p 

ETS 69.15 8.69 45 83 -1.930 0.054* 

CSS 108.30 11.59 86 125 -1.546 0.122* 

CCTDI 197.30 16.55 173 242 -0.924 0.356*  
Control  Group 

N=35 

 

 
Mean SD MIN MAKS Z p 

ETS 64.56 9.38 47 82 -1.203 0.229* 

CSS 102.94 9.36 85 118 -0.145 0.885* 

CCTDI 204.38 21.92 177 245 -0.549 0.583* 

* p>0.05 

Source: Author 

Discussion 

In the study investigating the effectiveness of creative drama on the empathic tendency, communication 

skills, and critical thinking skills, no significant difference was observed in the groups participating in 

the 14-week creative drama activity and individuals in the control group. Uzunöz et al. (2017) stated 

that drama activities were effective on 4-year undergraduate teachers in the study that investigated the 

effectiveness of creative drama in the teacher's critical thinking skills. In addition, Giancarlo et al. (2001) 

stated that individuals who have a 4-year undergraduate education, increased their critical thinking 

tendencies. We believe that the individuals who participate in our study have low critical thinking skills 

because they are 1st-year students and they are at the beginning of their 4 years of undergraduate 

education. 

Özçakır et al. (2016) reported that the welfare level influenced the empathic tendency in the study with 

which they investigated the relationship between the empathic tendencies of medical students and their 

welfare levels. In our study welfare levels were not compared in both groups. We think that there may 

be a difference in welfare levels, especially if there is no difference between the groups. 

Sarmiento et al. (2017) found that psychology-based empathy training was effective on the empathic 

tendency in empathic tendencies of empathy education in nursing students. In our study general creative 

drama activities were used. We believe that the addition of special psychology-based activities to 

physiotherapy students may affect our work positively. 

Freeman et al. (2010) stated that they could not find a significant difference in the study of the effects 

of creative drama on solving social problems. They stated that inter-group interactions and variables 

could reduce the impact of creative drama and these activities should continue for a long time, not for a 

period. In our study, we think that the 14-week creative drama activity may not be a sufficient enough 

period of time and this activity should continue throughout the entire undergraduate education. 

Gupta et al. (2016) stated that parameters such as empathy and sensitivity would increase the quality of 

health. Throughout the undergraduate education, we believe that giving creative drama, empathy, 

communication and critical thinking training to all physiotherapy students may increase the quality of 

their health.  

Chatterjee et al. (2017), in a study investigating clinical empathy in medicine, stated that women had a 

better empathic tendency than men. Over the years, a significant decrease in the empathic tendency of 

men, especially after 7th period can be seen. In our study, no difference was observed between the 

genders. We think that only the evaluation of freshman physiotherapy students is effective in not being 

found any different. We believe that differences between genders may be more meaningful in studies 

conducted with larger groups with different classes.  
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Jeong et al. (2017) investigated the effects of communication skills on nurses' performances and stated 

that the performance of nurses with good communication skills was better. In our study, there was no 

significant difference between the communication skills between the groups. However, we believe that 

various programs should be added to the physiotherapy education curriculum in order to improve 

students' communication skills. 

Conclusion 

We believe that this study is a preliminary study on first-year physiotherapy students' empathic 

tendencies, communication skills and critical thinking skills. Particularly in the field of health, such 

studies are very few, therefore our study can give an idea for subsequent studies. 

During the whole undergraduate education, students who have received creative drama training can 

improve performance. 

Therefore, the evaluation of empathic tendency, communication skills, and critical thinking skills in 

different types of universities (government, foundation, etc.) and the evaluation of students in different 

cities can improve performance. 

The empathic tendency, communication skills, and critical thinking skills can affect parameters such as 

gender, different years of education, and welfare levels. Therefore, studies that are conducted with more 

patients and are multi-centered should be done. 
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SEROLOGICAL RESULTS OF MVV AND CAEV ANTIBODIES IN SAMPLES 
COLLECTED FROM SHEEP AND GOAT FLOCKS OF ROMANIA 

Dan Alexandru Enache1, Stelian Baraitareanu2, Marius Dan3, Maria Rodica Gurau4, 
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Abstract: 

INTRODUCTION: Maedi-Visna (MV) and Caprine Arthritis Encephalitis (CAE) are specific diseases of small ruminants 

caused by lentiretroviruses. These diseases are not a public health concern but they are important due to their economic 

impact. 

OBJECTIVES: The aim of this study is to analyse the results of the serological screening for MVV and CAEV antibodies in 

samples collected from small ruminants farms located in 14 Romanian counties and the proximity of Bucharest city. 

METHODS: The samples were analysed by indirect ELISA, using a commercial diagnosis kit. We investigated 702 serum 

samples in 160 iELISA tests: 148 pools (2-5 samples/pool) and 12 individual animals. 

RESULTS: We noticed 27.50% positive samples that confirm the exposure to MVV and CAEV viruses of small ruminants, 

but the confirmation is requesting investigation using molecular biology tools or other serological techniques. 

CONCLUSION: A reliable picture over the SRLV infections could underlie a national program for monitoring. 

UDC Classification: 616.9, DOI: 10.12955/cbup.v7.1444 

Keywords: Maedi-Visna; Caprine Arthritis Encephalitis Virus; serology; lentivirus; Retroviridae. 

Introduction 

Small ruminant disease surveillance and diagnostics are two major activities of the Romanian 

veterinary services and research. Recent epidemiological studies have targeted zoonotic or emerging 

infectious diseases whose epidemiological situation is not fully known (Hotea et al., 2016; Daneş et 

al., 2016; Tilibasa & Darabus, 2016; Baraitareanu et al., 2018). Also, Maedi-Visna (MV) and caprine 

arthritis and encephalitis (CAE) are economically important diseases of sheep and goats whose 

prevalence must be better known. MV and CAE are specific diseases of small ruminants caused by 

MV virus (MVV) and CAE virus (CAEV) (de Andres et al., 2005; Leroux et al., 2010; Cruz et al., 

2013; Sanjose et al., 2015; Danes et al., 2016). These viruses belong to the Retroviridae family, 

Lentivirus genera, and they share a similar viral structure (Minguijon et al., 2015) and high genetic 

variability (Brinkhof, 2008; Herrmann-Hoesing, 2010). Small ruminant lentiviruses (SRLVs) were 

classified into 5 genotypes and several subtypes (Shah et al., 2004; Deubelbeiss et al., 2014; Daneş et 

al., 2016; Olech et al., 2019). 

MV and CAE are not of public health concern but they are quite important because they can decrease 

productions. Some susceptible animals do not express any clinical sign following the viral exposure, 

but some could exhibit a respiratory form with interstitial pneumonia (Maedi) or a neurological form 

with progressive inflammatory disease of the central nervous system (Visna). Also, sheep and goats 

could be affected by inflammatory processes (located in joints and/or mammary gland) (Grego et al., 

2007; Gomez-Lucia et al., 2018). The clinical signs are: coughing, lameness, weight loss and failures 

to mount (Hamza & Ozkan, 2017). SRLV, having a very long period of incubation (even up to 2-3 

years), the clinical signs can appear very late or not at all (Herrmann-Hoesing, 2010). 
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Despite the viral susceptibility of all breeds to SRLVs, the clinical expressions observed is quite 

variable. While asymptomatic Karakul sheep imported to Iceland never developed any clinical sign 

(Torsteinsdóttir et al., 1992), some breeds seem to be more susceptible such as: Texel, Border 

Leicester, Finnish landrace, Assaf (Leginagoikoa et al., 2006; Muz et al., 2013). Other breeds tend to 

be more resistant such as: Columbia, Rambouillet, and Suffolk (Muz et al., 2013). In goats, Saanen 

and Toggenburg breeds seem to be more susceptible while Bedouin Black could be resistant to the 

CAEV infection under natural conditions (Rowe et al., 1992; Perk, 1995). 

SRLVs could cross the species barrier and they can affect both sheep and goats (Peterhans et al., 

2004). They should be considered specific lentiviruses for small ruminants, considering the other 

potential imminent source of infection: the wild ruminants (Sanjose et al., 2016). The following ones 

can be mentioned as susceptible: Ovis aries, Capra aegagrus hircus, Capra ibex, Ovis gmelinii, 

Oreamnos americanus, Ovis orientalis, and Ovis aries musimon (Denner, 2007; Guiguen et al., 2000; 

Leroux et al., 2010; Ramirez et al., 2013; Sanjose et al., 2016). 

SRLVs transmission can be accomplished under the following conditions: direct contact 

(Leginagoikoa et al., 2006; Pisoni et al., 2007; Pérez et al., 2010), feeding with infected 

colostrum/milk (Mdurvwa et al., 1994; Leginagoikoa et al., 2006; Villoria et al., 2013; Junkuszew et 

al., 2016; Yang et al., 2017) or feeding on an infected pasture (Gufler, 2004; Gufler et al., 2007). The 

sexual transmission is not excluded (Al Ahmad et al., 2005; Lamara et al., 2013). 

One of the most important problems regarding the diagnosis of SRLVs infection is what type of 

method to choose, and the most convenient way is to appeal to a serological technique: AGID (agar 

gel immunodiffusion), ELISA (enzyme-linked immunosorbent assay) or WB (western blotting) (OIE, 

2017). Standard PCR should be performed when the serology results are not enough for a proper 

result, even when it is about seronegative animals or seropositive animals. In addition, sequencing 

PCR products can be useful to perform phylogenetic analyses (Sanjose et al., 2016; Sanchez et al., 

2016; Panneum & Rukkwamsuk, 2017; Kokawa et al., 2017; Yang et al., 2017). The prevalence tends 

to be higher in the countries which adopted the system of feeding lambs and/or kids with 

colostrum/milk from a tank. This practice could enhance the transmission (de la Concha-Bermejillo, 

1997). All the genotypes, subtypes and recombinant SRLV viruses could contribute to a wider 

spectrum of cell and host tropism (Sanjose et al., 2016). SRLV seroprevalence is still a challenge that 

most countries in the world have to confront with. National programs should be implemented to 

reduce the seroprevalence in every country as, for example, Switzerland did: it began such a 

programme in 1980s exclusively on goats. The programme became mandatory 8 years later and the 

results did not delay. The seroprevalence decreased from 60-80% to less than 1% and the clinical cases 

of arthritis completely disappeared (Blatti-Cardinaux, 2016). Such programs have been successfully 

enforced in many countries (Rowe & East, 1997). The viruses have been eliminated by culling the 

seropositive subjects and replacing them with seronegative animals (Sihvonen et al., 2000; Peterhans 

et al., 2004), if possible, from SRLVs free flocks or even areas. The antibody responses could 

fluctuate during the first 6 months of infection (Larsen et al., 1982) and it is quite necessary to perform 

regular serological tests and strict control measures as proper choice in order to eradicate the infection 

in a short period of time (Pérez et al., 2010; Rachid et al., 2013). 

The present survey aimed to underline the results of MVV and CAEV seroprevalence in different 

Romanian sheep and goat flocks from January 2017 to March 2018. 

Material and Methods 

702 serum samples were analysed (Table 1) from five Romanian county clusters (Figures 1) by using a 

method described in a previous study (Enache et al., 2017). Briefly, from each subject 3-5 ml of blood 

was collected, in sterile conditions, from the jugular vein. The samples were stored 2-3 h at the room 

temperature and 24-48h at 4ºC. The initial collection tubes were processed by centrifugation 1200-

1500 rpm/15-20 min and serum samples were transferred in sterile Eppendorf tubes. All the serum 

samples were stored at -20ºC until the serological investigation. The serological examination was done 

for 148 pools (2-5 samples/pool) and 12 individual animals provided by farms located in 14 Romanian 

counties and the proximity of Bucharest city (Table 2). All samples were tested using an iELISA 

commercial kit (IDEXX CAEV/MVV Total Ab Test, Switzerland) according to the manufacturer's 

instructions. 
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Table 1: Demographic information of the small ruminants included in survey 
Samples Adults Young Total 

Females Males 

Sheep 483 113 11 607 

Goats 89 5 1 95 

Total 572 118 12 702 
 

Source: Authors 

 

Figure 1: Spatial distribution of the small ruminants included in survey 

 
Legend: Blue – Oltenia, Red – Ardeal, Orange – Muntenia, Grey – Moldova, Purple - Banat 

Source: Author; Map source: http://d-maps.com/m/europa/roumanie/roumanie25.gif) 

 

Table 2: County distribution of iELISA tests (pools and individual samples) performed on small 

ruminants included in survey 
County No. pools No individual samples 

Alba  15 - 

Argeş 10 - 

Brăila 77 - 

Bucharest and Ilfov region 10 11 

Călăraşi 1 - 

Dâmboviţa 4 - 

Dolj 5 - 

Maramureş 1 1 

Mureş 6 - 

Olt  4 - 

Prahova 3 - 

Timiş 4 - 

Vâlcea 4 - 

Vrancea 4 - 
 

Source: Authors 

Results and Discussion 

Out of 135 sheep iELISA tests, 22.96% (n=31) gave positive results, 4.44% (n=6) were suspect and 

72.59% (n=98) negative. While out of 25 goat tests, 52.00% (n=13) gave positive results and 48.00% 

(n=12) were negative (Table 3, Figure 2). 

Over all, the 160 sera samples from small ruminants tested by iELISA assay to detect CAEV/MVV 

antibodies provided 27.50% (n=44) positive results, 3.75% (n=6) suspect and 68.75% (n=110) 

negative results (Figure 2). 

The spatial distribution of the CAEV/MVV seropositive samples revealed that of 14 counties and the 

proximity of Bucharest area, we obtained at least one positive pool in 9 of these counties. In addition, 

these results were mostly located in small ruminant’s populations from south and centre areas of 

Romania (Figure 3). 
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Table 3: Results of CAEV/MVV antibodies testing in Romanian sheep and goats herds 
 Sheep Goat 

pools Individual 

samples 

pools Individual 

samples Females Males Young Females Males Young 

Positive  22 2 1 6 12 0 0 1 

Suspect 4 2 0  0 0 0 0 

Negative 75 20 0 3 9 1 0 2 
 

Source: Authors 

 

Figure 2: The prevalence of CAEV/MVV antibodies in sheep (135/160) and goat (25/160) samples  

 

Source: Authors 

 

The working methodology approached for this survey does not allow the calculation of 

epidemiological indicators, but provides valuable information on the spread of the SRLVs across 

Romania. In fact, the final results could be different due to the following reasons: 

 the number of the investigated animals could be variable taking into consideration the animal 

production category, the counties of origin and, last but not least, the real possibility to collect 

samples from flocks; 

 the individual seropositive animals could be modified because we suppose that a seronegative 

pool can “hide” one or more seropositive animals due to dilutions; 

 the commercial diagnostic kit could have its own limits and we recommend to consider also 

other diagnostic tools; 

 the seronegative young animals should be retested due to the seroconversion. 

In this study, we identified six seropositive lambs in a farm located in the proximity of Bucharest city. 

Unfortunately, it was not possible to collect data regarding their mothers. Considering the infected 

colostrum/milk as a possible source of contamination, the status of their mothers would be useful to be 

investigated in order to reveal supplementary data, to support or not the supposition of the sexual 

transmission. We found, in our previous study seropositive animals from the same flock (Enache et al., 

2017). 

Figure 2: The prevalence of CAEV/MVV antibodies in small animal samples  
 

 
 

Source: Authors 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

721 

Figure 3: Spatial distribution of the  CAEV/MVV seropositive samples from small ruminants 

included in survey 

 
Legend: Red – county with positive results at iELISA  IDEXX CAEV/MVV Total Ab Test, (Switzerland); 

Green – county with negative results 

Source: Author; Map source: http://d-maps.com/m/europa/roumanie/roumanie25.gif) 

Based on these results, it become obvious the need for a more specific approach – using other different 

diagnostic tools - AGID or PCR as recommended by the World Organisation for Animal Health (OIE, 

2017), to fully characterize the MV/CAE landscape in the Romanian flocks. 

Conclusion 

The obtained results confirm the exposure of the Romanian flocks to MVV or CAEV. The prevalence 

values found in both species is mirroring the velocity of the spread under natural conditions, without 

any interference, other than the breeding practices. The high level of the total prevalence must be 

considered as one of the “hidden” causes of the modest economic performances. A national control 

program to identify seropositive animals and to eliminate them from the flocks would be a first step in 

order to prevent the occurrence of outbreaks. 
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Abstract: Obtaining the most accurate information about an object during its evaluation is one of the most urgent tasks of 

current forensic medical examination. That is why the application of new technologies in forensic medical expertise becomes 

an integral part of the technological support of forensic examination institutions. 

Purpose: To compare the effectiveness of cerebrospinal fluid polycrystalline films, microscopic images, two-dimensional 

Stokes-polarimetry, and autofluorescent polarimetry in post-mortem interval estimation over long- and short-term time 

intervals. 

Material and methods. The object of the study is cerebrospinal fluid donated from 70 corpses (experimental group) and 20 

living persons (control group). Methods used: two-dimensional Stokes-polarimetry, autofluorescent polarimetry. 

Results: Quantitative characteristics of the cerebrospinal fluid’s polycrystalline films statistical moments allows us to establish 

relations between them and the duration of the post-mortem interval at a significant time interval. However, this method does 

not consider the morphology of the film of the cerebrospinal fluid and its coordinate structure. In contrast to this method, 

fluorescence microscopy considers the biochemical composition of the biological fluid and carries information about the 

concentration of molecular complexes of proteins, NADH, flavins, porphyrins, etc. In the early post-mortem period, changes 

in the cerebrospinal fluid begin precisely with changes in the concentration of biochemical compounds, and crystalline changes 

are secondary, so it can be argued that this method is most effective for diagnosing the progression of the time in the first hours 

after death. 

Conclusions: Fluorescent laser polarimetric methods allow accurate estimation of the postmortem interval during the first hours 

after death.  While, the polarization methods is more effective during the long-term periods of time, but has less precision. 

UDC Classification: 616.1, DOI: 10.12955/cbup.v7.1445 

Keywords: post-mortem interval, stokes-polarimetry, autofluorescence polarimetry, cerebrospinal fluid

 

Introduction 

Clarification of postmortem tissue changes can help characterize the process of biological degradation 

and improve investigations in forensic practice, especially in the estimation of postmortem interval 

(PMI). Accordingly, the most urgent task of a forensic medical examination at the present is to obtain 

the maximum possible and most accurate information about the object in its study (Morikawa et al., 

2016). That is why the application of new technologies in forensic medical expertise becomes an integral 

part of the technological support of forensic medical offices. However, a large number of the current 

methods used in practice, despite providing just enough information, in some cases do not allow to 

reliably and accurately answer the questions posed by the expert. The above-mentioned stimulates the 

development of an interdisciplinary approach, due to the intensive development of scientific and 

technological progress, primarily at the intersection of biological body optics, forensic medicine and 

modern analytical approaches. The implementation of this approach led to the emergence of works 

which considers the possibility of using laser polarimetric (LP) research methods to determine several 

important expert issues, in particular, the estimation of time after death (Ushenko et a.l, 2012). 

LP techniques are based on the results of instrumental measurement of biological tissues (BT) values. 

They are among the most objective methods to describe changes that occur in a biological object under 

the influence of a combination of environmental factors and changes in BT. The method of laser 

microscopy polarization allows us to obtain important information about the morphological structure 

and properties of BT and human organism fluids. So, in accordance with the optics of BT and fluids, 
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they consist of two phases: amorphous and optically anisotropic (crystalline) (Ushenko et al., 2012). 

Crystalline structures include coaxial fibrils that form collagen, elastin, myosin organic fibers, which 

are surrounded by fluids. The clear order of fibrillar proteins is an important feature used during analysis 

of BT. It should be noted that polarization microscopy carries information about the degree of ordering 

and crystallization of the BT structure (Ushenko et al., 2016). 

There are numerous methods of BT and human body fluids analysis, which allow us to establish and 

examine those pathological conditions that were a prerequisite for death or led to it, as well as identify 

the PMI. Recently, considerable attention has been paid to the study of Cerebrospinal fluid (CSF). CSF 

is relatively isolated and maintains a relatively stable biochemical composition when the level of 

biochemical compounds in the blood fluctuates (Moghtaderi et al., 2017). It is explained by the presence 

of the blood-brain barrier. 

A wide range of parameters is analyzed during the implementation of LP techniques. Since optical 

radiation has a vector character, for its thorough description, when it is going through the BT, it is 

necessary to use a set of indicators of intensity (amplitude), phase, frequency (wavelength) and state of 

polarization. The latter is characterized by the orientation in time of the electromagnetic-radiation 

vector. If this orientation in the plane of the wave front (for a plane wave) stays stationary during the 

measurement, the radiation is polarized, otherwise the light will be partially or completely depolarized 

after passage through the medium. The state of the polarization of light undergoes changes in radiation 

through the sample of the BT, as well as being reflected from its surface.  

The purpose of the work. To compare the effectiveness of cerebrospinal fluid polycrystalline films, 

microscopic images two-dimensional Stokes-polarimetry, and autofluorescent polarimetry in post-

mortem interval estimation over long- and short-term time intervals. 

Materials and methods 

The objects of investigation are polycrystalline films (PF) of CSF, taken in 70 corpses of both sexes 

aged 29 to 85 years with accurately known times since death (the main experimental group) and 20 

healthy volunteers (the comparison group). Time since death in the 1st group ranges from 1 to 33 hours. 

Persons with suspected stroke or brain trauma have been excluded from investigation. CSF was taken 

and processed by a suboccipital puncture from the great occipital tank of a corpse and using lumbar 

puncture in healthy volunteers according to the Moghtaderi et al. (2017). 

PF of CSF was formed in identical conditions by the placement a drop of CSF on optically homogeneous 

glass. The drying of films was performed at room temperature (t = 220C). Images of CSF PF were taken 

using a standard Stokes-polarimeter (Ushenko et al., 2012). Mathematical processing and analysis of 

the CSF PF images to establish the time-based dynamics of CSF postmortem changes was performed.  

Coordinate distributions of the azimuth values and the ellipticity of polarization of SCF PF microscopic 

images were measured using the following methods (Ushenko et al., 2012): 

1. Two-dimensional Stokes-polarimetry in different spectral bands of optical radiation - estimation of 

coordinate distributions of azimuth values and ellipticity of CSF PF ellipticity (see Fig. 1).  

2. Fluorescent Stokes-polarimetry for autofluorescent biological layers study (see Fig. 2). 

Figure 1. The optical scheme of the standard stokes-polarimeter 

 

1 – He-Ne laser; 2 – collimator; 3,5,8 – stationary quarter-wave plates; 4, 9 – polarizer and analyzer, 

respectively; 6 – CSF PF; 2, 7 – polarization micro lenses; 10 – CCD camera; 11 – personal computer. 

Source: Ushenko et al, 2012 
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Figure 2.  

 

1 – He-Ne laser; 2 – collimator; 3 – stationary quarter-wave plate; 5, 8 – mechanically movable quarter-wave 

plates; 4, 9 – polarizer and analyzer, respectively; 6 – CSF PF; 7 – polarization micro lenses; 11 – CCD camera; 

12 –personal computer. 

Source: Ushenko et al, 2012 

The description of the laser polarimeter and its modifications, as well as the methods for measuring the 

coordinate distributions of polarization parameters and the algorithm for postmortem interval estimation 

are detailed in scientific papers (Ushenko A. et al., 2012). The mean (statistical moment (SM) of the 

first order (Z1)), dispersion (SM of the second order (Z2)), asymmetry (Z3) and sharpness of the peak 

(kurtosis) of coordinate distributions (Z4) of polarization and fluorescence image maps have been 

calculated for each CSF PF image. 

Results and conclusions 

SM of the 1-4 orders that characterize the distribution of azimuth and the ellipticity values of the CSF 

PF microscopic images polarization were different from zero and changed with a certain characteristic 

for each SM separately, depending on the time after the sampling of the CSF. 

Analysis of two-dimensional mapping of azimuth and ellipticity (Table 1) of the CSF PF microscopic 

image polarization demonstrated the most significant changes in SM of the 3rd and 4th orders. However, 

for the ellipticity, the range of their change is less than for azimuth: the asymmetry increases by 2.12 

times, the excess - by 2.42 times, while for the azimuth SM of 3rd order increased by 3.09 times, and 

the 4th - by 2.83 times, respectively. 

Table 1: Statistical moments of the 1st - 4th orders characterizing the distributions of the 

polarization ellipticity of cerebrospinal fluid polycrystalline films images 

Statistical moments 

Comparison group Experimental group 

healthy volunteers  

(n=20) 

death due to cardiovascular 

disease (n=70) 

Mean, Z1 0.085±0.0056 0.041±0.0024 

P1  P<0.001 

Р2  P>0.05 

Dispersion, Z2 0.14±0.008 0.08±0.005 

P1  P<0.05 

Р2  P>0.05 

Asymmetry, Z3 0.41±0.17 1.11±0.054 

Р1  P<0.001 

Р2  P>0.05 

Kurtosis, Z4 0.38±0.021 1.12±0.056 

P1  P<0.001 

Р2  P>0.05 
 

Source: Authors  

The comparative analysis of the histograms of the distribution of random values of the ellipticity of 

polarization demonstrates that the range of scattering decreases significantly more slowly than in the 

case of direct mapping of azimuth polarization - 1.7 times in 6 hours after death. 

As a result, for the method of polarimetric mapping of azimuth and the ellipticity distributions of the 

polarization of CSF PF images in the time monitoring of posthumous changes in optical manifestations 
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of polycrystalline networks, an interval of diagnostics of the PMI of 26-32 h with an accuracy of 45-60 

minutes was established. 

To compare the accuracy of the PMI estimation, the method of autofluorescent laser polarimetry was 

chosen. This is because when analyzing the image of a biological sample in the framework of statistical 

analysis using the Stokes-polarimetry, quantitative characteristics about the magnitude of SM can be 

obtained. The difference between polarization and autofluorescence images is that the polarization 

image carries information on the coordinate distribution of the polycrystalline structure of the PF of CSF 

in the form of azimuth and ellipticity distributions polarization, which are determined by the direction 

of the crystal and the concentration of its molecular structure, and the autofluorescent image gives 

information about the intensity of the re-radiation of molecular complexes PF of CSF with its irradiation 

by a laser. On this basis, the concentration of molecular complexes of proteins, NADH, flavin, 

porphyrins, etc. are judged (Garazdiuk et al., 2018). 

Using the two-dimensional mapping method for the distribution of intensity of laser-induced 

fluorescence in the PF of CSF, its effectiveness was established in the time monitoring of posthumous 

changes of various biochemical molecular complexes of endogenous fluorophores. For more accurate 

PMI estimation the study was conducted in different spectral bands of optical radiation. 

For the short-wave fluorescence range of protein molecules and NADH, an interval of 24 hours is 

established and the accuracy of the PMI estimation is ± 12.5 min. For the medium-wave fluorescence 

range of the flavin and folic acid molecules, an interval of 28 h is established, and the accuracy of the 

PMI estimation is 17.5 min. For the long-wavelength range of fluorescence of porphyrin molecules, an 

interval of 14 h was established and the accuracy of the PMI estimation was 7.5 min. 

Analysis of the parameters (interval and accuracy) for PMI estimation by the method of spectral-

selective two-dimensional mapping of the intensity distribution of the own fluorescence of various 

human biochemical molecular complexes PF of CSF of a human body revealed a significantly higher 

accuracy of the PMI estimation compared to Stokes-polarimetry at short-term time intervals (see Fig.3) 

It is Figure 3. Time dependences of the statistical moments of the 1st and 3rd orders, which 

characterize the distribution of the fluorescence intensity values of the polycrystalline films of the 

cerebrospinal fluid in the "red" region of the spectrum 

 

Source: Authors 

Conclusions 

A completely new methodical approach is proposed to solve the actual scientific and practically 

significant problem of developing a system of new forensic medical criteria for the estimation of the 

postmortem interval on the basis of studying films of cerebrospinal fluid. 

Advantages of using a method for the two-dimensional mapping of the intensity distribution of the laser-

induced fluorescence of cerebrospinal fluids on short-term time intervals compared to the Stokes-

polarimetry were found. This is because the post-mortem period changes in the cerebrospinal fluid begin 

with changes in the concentration of biochemical compounds, and crystalline changes are secondary. 

Therefore, fluorescence methods are precise on short-term time intervals for the determination of the 
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postmortem interval while polarization allows for better estimation of this parameter on long-term time 

intervals, but with less precision. 
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INVESTIGATION OF HEART RATE VARIABILITY BY STATISTICAL METHODS 
AND DETRENDED FLUCTUATION ANALYSIS 

Galya Nikolova Georgieva-Tsaneva1

 

Abstract: The physiological signals that are recorded from different parts of the human body have a non-stationary nature and 

the tracking of their dynamics is an interesting research problem. This report examines Heart Rate Variability through the use 

of statistical methods of analysis that are traditionally used to study the functionality of the heart and via Detrended Fluctuation 

Analysis. The use of the technique of Detrended Fluctuation Analysis allows the investigation of short-term and long-term 

correlations in non-stationary Heart Rate Variability series. A study has been made of the changes in the functioning of the 

human heart, depending on the age. The study encompasses healthy individuals in three different age groups. The analysis of 

the obtained results shows a change in the correlated behavior of the investigated signals with an increase in age. 

UDC Classification: 612, DOI: 10.12955/cbup.v7.1446 

Keywords: Heart Rate Variability,  Detrended  Fluctuation Analysis, Statistical methods.

 

Introduction 

Physiological signals, recorded by the human body, are difficult to investigate because of the non-

stationarity of their nature. One of the vital functional systems of the human organism - the 

cardiovascular system - has been the subject of numerous scientific studies in recent years because of 

its key importance for the proper working of the human body. The intervals between adjacent heart beats 

in healthy individuals are not equal, they are constantly changing. This extremely physiological 

phenomenon was discovered by Haller (1757) and it marked as the beginning of interest and studying 

the phenomenon of Heart Rate Variability (HRV). The first results of HRV studies were on fetal records 

and were published in 1963 by Hon and Lee  (1963), as a result of observations on the change in the 

variation between heart rate after stress.  

Tracking of HRV dynamics through various parameters allows for predicting a high probability of death 

in the event of a severe reduction in parameters of HRV (associated with vegetative disorders of heart 

work). The phenomenon of sudden cardiac death can be predicted through Heart Rate Variability. 

Through HRV, various diseases such as cardiovascular disease, blood pressure, diabetes mellitus, and 

others can be investigated. 

In the first HRV studies in the scientific literature, the difference between the minimum and maximum 

cardiac RR intervals, standard RR interval deviation and the analysis of short-term 5-15 minute records 

were calculated. With the invention of the Holter monitor, long-term observation of the activity of the 

cardiovascular system are provided. 

HRV determines the time difference of heart rate intervals and evaluates the causes and 

interrelationships between sympathetic, parasympathetic and humoral regulation of the cardiovascular 

and nervous system. It is possible to assess the various types of stress (mental, physical, etc.) through 

the HRV. 

Heart Rate Variability is an effective observer of the internal system for regulating the human organism. 

The human regulatory system is a dynamic, fast response system that defines the activities of other 

subsystems. HRV is a widespread non-invasive method (Georgieva-Tsaneva, 2018), that can be used in 

medical practice to monitoring the changes (physiological or pathological) of the regulatory system in 

humans. The standard established in 1996 for HRV and cardiovascular disease risk assessment provides 

HRV normative values for healthy individuals and brings together the results of numerous scientific 

studies (Malik, 1996). 

HRV is used for: 

 Assessment of the functional state of the human organism; 

 Exploration of the vegetative balance and neurohumoral regulation of the human; 

 Examination of the body's response to the stress; 

 Investigation of regulation of blood circulation in due to change of external conditions; 

 Creating an individual's health forecast based on the body's functional status, adaptability and 

regulatory mechanism of the individual systems of the human organism. 

                                                           
1 Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria, galicaneva@abv.bg 
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Literature review 

The technology of Detrended Fluctuation Analysis (DFA) is used in the scientific literature to analyze 

correlations in the fluctuations in time signals. The DFA allows for the detection of long-range 

correlations in non-stationary data, such as ventricular fibrillation (Lin et al., 2010); autonomic nervous 

activity (Nakamura et al., 2005; Gronwald et al., 2019); cardiomyopathy (Mahon et al., 2002).  The 

DFA is suitable for the analysis of physiological data as they have a non-stationary nature. In their paper 

Peng et al. (1995) for the first time introduced the method. 

The authors Miao et al. (2006) investigate through DFA differences between normal individuals and 

people with pathologies in cardiovascular function, such as applied DFA to peak intervals. The time 

series HRV are obtained from the cardiological RR intervals (where R is the maximal amplitude in the 

electrocardiogram) and have a non-stationary nature. The authors Krishnam et al. (2005) use the DFA 

to study Heart Rate Variability in children with sleep disturbances during sleep. Golińska (2012) uses 

DFA in his article to distinguish healthy from diseased individuals. 

Acharya et al. (2002) apply the DFA method for ECG signals classifying. Fractal properties in signals 

are explored in the article by Lee et al. (2002). Rojo-Alvarez et al. (2007) present a Lumped Parameter 

Model applying DFA for clinical studies of HRV: sympato-vagal and non-autonomic regulation of the 

nervous system. Yeh et al. (2006) investigated the management functions of the central nervous system 

with cardiological records obtained from healthy volunteers and with records from patients undergoing 

various types of neurosurgery operations; the study shows that the DFA method can distinguish the 

patients studied from healthy individuals. Gospodinov et al. (2016) examined HRV in healthy subjects 

and diabetic patients and found significant differences in the assessed parameters. 

Methodology 

The detrended fluctuation analysis calculates two scaling exponents for time series t(i), with length N 

(i⋲ [1, N]). The method is applied to a short-term series of HRV. The investigated cardiology series is 

integrated using the formula (Valencia, 2009): 

𝑧(𝑛) = ∑ [𝑡(𝑖) − 𝑡𝑎𝑣𝑒]𝑛
𝑗=1 ,   

Where:  

t(i) – cardiological intervals; 

n⋲ [1, N], 

𝑡𝑎𝑣𝑒- an average of the cardiological intervals t(i) in all series. 

The integrated data is divided into sub-series with equal length, in each of which the local trend is 

subtracted and the fluctuations in the resulting series are calculated by (Valencia, 2009): 

𝐹(𝑙𝑒𝑛)=√
1

𝑁
. ∑ [𝑧(𝑛) − 𝑧𝑙𝑒𝑛(𝑛)]2𝑁

𝑛  

len – length of sub-series; 

F(len) – the average fluctuations in sub-series. 

Autocorrelation properties of HRV are well described by applying the DFA and determining a parameter 

labeled with 𝛼. The parameter is determined by relationship on a log-log graph: (Log(F(len) and 

Log(len)). This parameter gives an evaluation of the self-similarity properties of the data under 

investigation, according to Golińska (2012) and Šikner (2015): 

 𝛼 𝜖 (−∞, 0.5) – indicates anti-correlation properties of investigated series; 

 𝛼 =  0.5 – corresponds to Gaussian White Noise, the data is completely uncorrelated; 

 𝛼 𝜖 (0.5, ∞) -  an indication of the presence of positive autocorrelation in the data (>1: correlations 

is not in power-law form); 

 𝛼 𝜖 (0.5,1] - persistent long-range power-law correlations; 

 𝛼 =  1 - corresponds to 𝑡ℎ𝑒 1 𝑓⁄  distribution of the data; 

 α⋲[1, 1.5]- long-range correlations; 

 𝛼 =  1.5 – indicates the presence of a random walk (Brownian noise). 

Correlation properties of HRV in small blocks (length <16) are tested through the parameter  𝛼1 (alfa1), 

and for larger blocks (length >16) with parameter 𝛼2 (alfa2)(according to Leite, 2010).   
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Prior to calculating HRV parameters, artifacts and extrasystoles should be removed from the ECG record 

as they reduce the possibility of spectral analysis of the recording and reduce the likelihood of adequate 

determination of the state of the vegetative regulation of cardiac activity. For this reason, the RR 

intervals obtained from the Holter monitoring (Georgieva-Tsaneva, 2012), are determined by the 

sequence of normal NN intervals by removing the artifacts and extrasystoles.   

In this study the following parameters in the time domain are investigated:  

 The average value of RR intervals (ms); 

 SDNN (ms) – standard deviation of normal to normal intervals; 

 SDANN (ms) - standard deviation of averages normal to normal intervals; 

 RMSSD (ms) - root mean square of the successive differences; 

 pNN50 (%) – percent of intervals of successive NN intervals greater than 50 ms. 

Data 

The investigated data were obtained by means of a Holter monitoring of 24 hour ECG records, an 

approximate number of RR intervals per one day and one night: 90000 beats. 

Long-term 24-hour Holter monitoring studies in 54 healthy subjects (divided into 3 age groups of 18 

individuals) were conducted. 

Statistical analysis 

A Statistical analysis (one-way ANOVA test from summary data) was applied to the obtained 

parameters. A significance level p<0.05 was considered for comparing the results statistically. 

Results 

Table 1 shows the computed statistical data for HRV (MeanRR, SDNN, SDANN, RMSSD, PNN50) 

and the results of the conducted DFA analysis (alfa1 и alfa2) through the averages of the conducted 

surveys. The results obtained are shown as Mean± standard deviation. 

Table 1: Statistical parameters of HRV in healthy individuals 

Age 20-35 36-49 50-65 

Parameter Day  Night  p1 Day Night p2 Day Night p3 

Mean RR (ms) 

 

762.31± 

31.14 

882.26± 

16.42 

*** 

<0.001 

798.44± 

38.11 

889.62± 

54.08 

** 

0.001 

894.86± 

64.06 

949.81± 

51.93 

NS 

(0.063) 

SDNN (ms) 52.43± 

2.23 

58.84± 

3.11 

*** 

<0.001 

59.72± 

2.84 

63.49± 

3.08 

* 

0.016 

49.43± 

3.44 

54.75± 

4.96 

* 

0.018 

SDANN (ms) 

 

84.29± 

1.53 

102.04± 

12.62 

** 

0.001 

74.91± 

4.22 

91.07± 

11.21 

* 

0.013 

76.84± 

9.13 

89.66± 

12.83 

* 

0.027 

RMSSD 

(ms) 

31.87± 

2.44 

36.42± 

3.18 

** 

0.004 

20.06± 

7.24 

28.44± 

8.09 

* 

0.034 

24.76± 

3.07 

26.03± 

4.82 

NS 

(0.514) 

pNN50 (%) 

 

9.66± 

2.04 

10.78± 

2.92 

NS 

(0.36) 

8.56± 

1.06 

10.32± 

3.83 

NS 

(0.113) 

5.9± 

1.1 

6.3± 

0.82 

NS 

(0.395) 

alpha1 0.73± 

0.07 

0.86± 

0.09 

** 

0.004 

0.81± 

0.03 

0.84± 

0.02 

* 

0.024 

0.94± 

0.7 

1.09± 

0.9 

NS 

(0.625) 

alpha2 0.91± 

0.01 

1.08± 

0.02 

** 

0.001 

0.87± 

0.03 

0.92± 

0.05 

* 

0.02 

0.91± 

0.27 

1.12± 

0.18 

NS 

(0.07) 

If p <0.05 – significant value of parameter 

NS – non significant 

* if p<0.05; **if p<0.01;***if p<0.001; 

p1- day/night difference of Group 1 (Age: 20-35); 

p2- day/night difference of Group 2 (Age: 36-49); 

p3- day/night difference of Group 3 (Age: 50-65). 
 

Source: Author 

Studies were carried out on the values of the statistical parameters and the parameters obtained with  

DFA from the day monitoring and night  monitoring for the three observed age groups: group 1 (young 

individuals - 20 to 35 years); group 2 (middle-aged subjects - 36 to 49 years) and group 3 (adult subjects 

- 50 to 65 years). Using the parameter p1 (ANOVA test), the ability to distinguish the tested parameters 

of group 1 during waking (at day) and during sleep (at night) is assessed. The parameter p2 refers to 

group 2; the parameter p3 - to group 3. In the group of young people, almost all indicators vary day / 

night, with significant differences; in the middle group there are differences, but lower p2 values are 
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reported, whereas in the group of the eldest, this difference is greatly reduced (only two SDNN and 

SDANN indicators differ significantly). The pNN50 parameter does not differ significantly in the three 

age groups and cannot be an indicator for distinguishing groups.   

The highest age group (50-65) shows a decrease in SDNN, SDANN, RMSSD; and during the day and 

night in absolute value, RR intervals increased (compared to the youngest age group).  

The two investigated parameters with DFA are alpha1 and alpha2. The numerical values obtained for 

these parameters show significant differences between daily and night values in the younger study group 

(20 to 35 years), differences between daily and night correlations are also reported for the average group 

(smaller than the younger group), while in the oldest group there were no significant differences between 

the daily and night values of alpha1 and alpha2, respectively. This shows lower adaptability of the adults 

to the day-night cycle change. 

Figure 1 shows the DFA results for a healthy young individual. The two investigated parameters are 

alpha1 (shown in cyan color) and alpha2 (shown in red color). The obtained parameters for short 

correlation values are: alpha1 = 0.73 and for long correlation alpha 2 = 0.98.  Figure 1 shows higher 

values for the alpha 2 parameters. 

Figure 1: Detrended Fluctuation Analysis of a young  individual 

 

Source: Author 

 

Figure 2: Detrended Fluctuation Analysis of an old individual 

 

Source: Author 

Figure 2 shows the DFA results for a healthy individual of the third age group. The obtained values for 

the short correlations are as follows: alpha1 = 1.09 and long correlations alpha 2 = 1.12. Figure 2 shows 

that the obtained values of the two parameters alpha1 and alpha2 are almost the same, indicating that as 

the age increases, the short-term and long-term correlations in the HRV series are aligned. 
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The resulting graphical and tabular results show that with the increase in age, the statistical indicators 

of HRV:  Mean RRs are increasing; SDNN, SDANN, RMSSD, pNN50 decreases in the oldest group 

compared to the youngest group. The alpha1 and alpha2 indicators show significant day and night 

differences in the young and middle age group, while there are no significant differences in the age 

group. 

Conclusion 

The paper presents the results of studies performed on the Heart Rate Variability of healthy individuals 

divided into 3 age groups: 20 to 35 years; 36 to 49 years and 50 to 65 years. The purpose of this study 

is to determine the occurrence of changes in HRV with the change in the age of the people. Surveys are 

carried out in the time domain through statistical parameters and with a nonlinear method through the 

application of a Detrended Fluctuation Analysis.  

The investigation was performed on 24 hours of ECG records received via Holter monitoring. The 

results of the youngest group showed significant differences in variability during wakefulness and 

sleeping. Studies on the oldest group show very small differences in daytime and nighttime parameters 

and even a lack of them, indicating a decrease in HRV with increasing age and decreasing the ability of 

the human body to adapt to the day / night transition.   

The research done in the report shows that the Detrended Fluctuation Analysis is a suitable method for 

determining short- and long-term correlations in the cardiology series.  

The presented results in the paper can be used by physicians in their practice to assess age-related 

changes in human individuals.  
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FORMATION OF GRANULATION TISSUE BY DRILLING HOLES IN THE 
CRANIUM AFTER CHEMICAL SCALP BURNS: A CASE STUDY 

Ali Güneş1, Ahmet Erkılıç2, Murat Ali Çınar3, Sait Bilal4 

 

Abstract: Although chemical burns constitute 3% to 5% of all burns, they are responsible for 30% of burn-related deaths. 

Chemical burns cause protein denaturation in physiological proteins by different mechanisms such as reduction, oxidation, 

corrosion, purification, salinization, and protoplasmic poisoning. Time is very important in the treatment of chemical burns. 

Chemical substances should be removed very quickly from the body. Chemical scalp burns (with bones) are a rare injury in 

clinical practice. In the case of scalp burns, including bones, it becomes an important problem when flab surgeries fail or 

cannot be performed. This study was planned to examine the formation of granulation tissue by drilling holes in the cranium 

after chemical scalp burns, and to determine the process of grafting and clinical practice. 

A 55-year-old male patient was admitted to the emergency department after a chemical burn (nitric acid). He was admitted to 

the burn center with 20% of the total chemical burn being in the third degree, especially on the head and chest area. The 

patient was treated with debridement. Since the cranial periosteum was burned, the defect was wide and there was a chemical 

burn for the second time, graft and flap surgeries could not be performed. Multiple holes were drilled on the skull. Approxi-

mately a month later, granulation was observed in all holes in the cranium. The granulated areas in the skull were cleaned and 

debrided. The defect in the cranium was closed with a split thickness graft. Approximately 15 days later, he was discharged 

from the hospital. Therefore, after exposure to nitric acid, more than half of the scalp was burned to the bone. After the ne-

crotic tissues were cleaned, the skull bones appeared. Since graft and flap surgeries could not be performed, granulation was 

stimulated on the cranium by opening holes in the skull. 

UDC Classification: 617, DOI: 10.12955/cbup.v7.1447 

Keywords: Chemical burn, granulation, cranium grafting 

 

Introduction 

Although chemical burns constitute 3% to 5% of all burns, they are responsible for 30% of deaths 

related to burns (Wasiak, 2009; Pegg, 2005; Watson, 2005). Chemical burns are often caused by con-

tact with strong acid and alkaline substances. They are often seen after work accidents, attacks and 

improper use of cleaning materials (Currei, 1970). Chemical burns cause protein denaturation in phys-

iological proteins by different mechanisms such as reduction, oxidation, corrosion, purification, salini-

zation, and protoplasmic poisoning (Jelenko, 1974; Elijah, 2012).  

There is no heat-related damage in chemical burns, it occurs due to the coagulation necrosis formed by 

the substance when it comes into contactwith tissue (Currei, 1970; Saydjari, 1986). The extent of the 

damage to the burn area is not known immediately after aThe skin may appear to be intact up to a few 

days after the burn (Cartotto, 1996; Sawhney, 1989). 

Time is very important in the treatment of chemical burns. Chemical substances should be removed 

very quickly from the body. The effect of chemicalsis reduced on the washing process (this can be 

described as hydrotherapy). In the local treatment of chemical burns, the purpose should be the dilu-

tion of the substance, not the neutralization (Saydjari, 1986). aim isto reduce the effect of the chemical 

and remove the active substance from the body as soon as possible (Achauer, 1990; Mozingo, 1988). 

For chemical burns, like other types of burns, liquid-electrolyte and colloid treatment and wound care 

should be applied according to the degree and extent of the burn. 

Case Report 

A 55-year-old male patient was admitted to the emergency department after a chemical burn (nitric 

acid). He was admitted to the burn center with 20% total of chemical burn being in the third degree, 

especially on the head and chest area. It has been understood that the patient was treated because of 

chemical burn(nitric acid)  five years ago. . The patient was treated with debridement. Since the cranial 

periosteum was burned, the defect was wide and there was a chemical burn for the second time, there-

fore graft and flap surgeries could not be performed (Figure-1). Ten days after hospital admission, the 

patient was asked for a neurosurgical consultation and the patient was operated upon.  Multiple holes 

were drilled on the skull. The necrotic bone areas were removed by a pneumatic drill (Figure-2). Ap-
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proximately a month later, granulation was observed in all holes in the cranium. The granulated areas 

in the skull were cleaned and debrided. The defect in the cranium was closed by split thickness grafts. 

Approximately 15 days later, he was discharged from the hospital. (Figure-3). 

Figure 1: Case of chemical skalp burn after debridement 

 
Source: Authors 

 

Figure 2: Multiple holes after drilling 

 

Source: Authors 
 

Figıre 3: Stage of surgery and grafting. A: Granulation occurred after surgery, B: Granulation in all 

areas of cranium, C:  Split thickness graft after granulation, D: The image of the patient after 3 years 

from discharge 

 
Source: Authors 
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Ethics Approval and Consent to Participate 

Ethical approval was obtained from Hasan Kalyoncu University, Faculty of Health Sciences Ethics 

Committee. The patient was informed of the nature of the study and a consent form was signed. The 

patient was made aware of their right to terminate their participation at any time. 

Discussion 

In the literature, there were no cases of granulation which was formed by drilling multiple holes in the 

cranium after a chemical burn to the scalp. However, Furlanetti et al. (2010) reported that a 10-year-

old girl who had avulsion of the scalp was re-implanted urgently, multiple openings were made to the 

skull when granulation occurred when the implant did not hold, and the defect was successfully closed 

by split-thickness skin graft about one month later. 

There are countless methods for reconstructing a burned skull. In small lesions (<3 cm), primary clo-

sure can be performed (Cox, 1999; Ritchie, 1989 ). Split skin grafts can be combined with a gradual 

procedure after the wound is temporarily closed with the expander method. The first advantage of split 

skin graft for reconstructing scalp skin is its being technically simple. The disadvantage is that it looks 

cosmetically bald (bald) compared to the normal region because there is no hair in the graft area. 

Transplant, progression and rotation flaps were used in the reconstruction of the scalp skin. Orticochea 

et al. (1967) stated that four-flap scalp reconstructive technique could cover 30% of cranial defects. In 

our patient, cranial defect reconstruction could not be performed because the cranium defects were 

more than 30%. 

The expander method is especially useful in scalp reconstruction because the surgeon is given the op-

portunity to replace a tissue with similar quality and thickness to the missing tissue (Zuker, 1987; 

Wieslander, 1988). This technique increases the amount of locally available tissue, maintains sensation 

and protects the hair follicles and additional structures (Austad, 1982). Although the expander tech-

nique is the best technique in scalp burns, in our patient skin elasticity was lost because he was ex-

posed to acid more than once. Therefore, the expiratory technique could not be applied to the patient. 

Oishi and Luce (1995) recommended that the bone should be protected after removal of the necrotic 

tissues in the skull and the defect should be closed with a well-vascularized flap. In this way, it was 

concluded that the flap plays an important role in the prevention of osteomyelitis. 

In addition, graft surgery cannot be performed since the bone periosteum was burned in the head 

burns. A bone defect can be closed with a slide flap after excision of dead tissues in small scalp burns. 

However, in cases where graft and flap operations cannot be performed in wide cranial burns, it is 

expected that granulation will be formed by opening numerous holes in the skull. After granulation, 

the split wound can be closed with a split-thickness graft. 

Conclusion 

When it is looked at the literature, research related to chemical burn and its treatment is lim-

ited.Therefore, the treatment of cases is difficult. Drilling multiple holes in the cranium is a safe and 

effective method for treating large scalp burns caused by chemicals. This method can be considered as 

a good treatment alternative if a skin graft and flap procedure cannot be performed. 
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MENTAL HEALTH OF NURSING STUDENTS WITH REGARD TO THEIR 
PREVIOUS EDUCATION AND SATISFACTION WITH STUDYING 

Ivana Gusar1, Mira Klarin2, Marija Ljubicic3 

 

Abstract: 

Introduction: Mental health is defined as the well-being in which an individual realizes his/her potential, is able to cope with 

normal life stress, and can be productive for the community. Compared to the general population, students under 25 years are 

more susceptible to various mental difficulties and disorders. 

Objectives: The aim of this study was to examine the differences in the mental health of nursing students with regard to 

previous education and association between mental health, satisfaction with studying, age and year of study. 

Methods: The study was conducted on a sample of 76 students, by using the MHS-38 Mental Health Inventory, which 

examines anxiety, depression, loss of control, well-being, emotional ties, general positive affect, life satisfaction, and the 

mental health index. To test the differences between the results on mental health scales and students' satisfaction with respect 

to prior education, the Mann-Whitney U test was used. Association between variables was analyzed using Spearman’s 

correlation coefficient. Linear regression was used to identify predictors of student’s mental health. 

Results: The nursing students with prior vocational education had lower well-being, emotional ties, general positive affect 

and higher levels of depression, and showed lower life satisfaction scores than students with prior general education. In spite 

of that, students with prior vocational education showed higher scores in the Mental Health Inventory which indicates better 

mental health. The study’s satisfaction has a significant contribution to mental health, with no contribution of previous 

education. 

Conclusion: There is a difference in the mental health status of nursing students with regard to previous education. The 

mental health of nursing students is connected with age and satisfaction with studying. Further research is needed to establish 

a real relationship between mental health and students' satisfaction in the sense of causative consequence, and real differences 

in respect to the students' prior education. 

UDC Classification: 613.8; DOI: 10.12955/cbup.v7.1448 

Keywords: mental health, satisfaction with studying, nursing students. 

 

Introduction 

Numerous factors are essential for the overall and functional life of a person, and one of the most 

important is certainly health. Health represents an opportunity for an individual to live a socially and 

economically productive life (Yuvaraj et al., 2016). In addition to the physical, the notion of health 

also implies mental health (Ware et al., 1981).  

Mental health is defined as the well-being in which an individual realizes his or her potential, is 

capable of dealing with normal life stress and can be productive and contribute to the community 

(World Health Organization, 2014). Mental health of an individual can be positive and negative 

(Schönfeld et al., 2016). Positive mental health is most often described as the ability to successfully 

confront an individual with stressful situations, the integrity of an individual in the life community, 

self-actualization, general satisfaction with life, achieved mental wellbeing, and a satisfactory 

perception of reality (Deci & Ryan, 2008; Keyes et al., 2002; Lamers, 2012). Negative mental health 

of the individual implies mental difficulties and dysfunctional behavior, difficult participation in 

community life, inability to work, weakening of social relationships and general dissatisfaction with 

life (Keyes, 2002). The person with good mental health is mostly positive and satisfied. Such a person 

is able to create and maintain friendships, embrace other people, deal with stress and everyday life and 

work challenges. The absence of mental illness of an individual does not simultaneously imply the 

presence of positive mental health (Keyes, 2002).  

Mental health of all young people, including students, is an important basis for their personal and 

professional development. Although there are many similarities between students and the general 

population, students still have a greater risk of developing mental disorders and disorders due to 

different kinds of stress they face (Eisenberg et al., 2016). The study period simultaneously represents 
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the development of young adults, which inevitably brings about varied changes in their lives. Despite 

the opinion that this is the most beautiful time in life, it is also noted that numerous mental disorders 

have started just then, and so far relevant research has shown that one of three US students has some 

mental problem (Eisenberg et al., 2016). Authors Miller and Chung in their review point out that 

students under the age of 25 are more vulnerable to mental difficulties and illnesses, such as 

depression, anxiety, suicidal thoughts, psychosis, addiction, risk of suicide and others, than the general 

population (Miller & Chung, 2009). Most often anxiety and depression stand out (Miller & Chung, 

2009) as well as problematic behaviour, excessive alcohol consumption, aggressiveness, eating 

disorders, and so on (Cleary et al., 2012). Transitional stressors, such as the transition from high 

school to university education and from adolescence to adulthood, are the most important stressors 

(Nuqali et al., 2018; Yuvaraj et al., 2016). Certainly not negligible are the other circumstances that 

accompany student life, such as frequent relocation to the new environments and separation from 

parents, new friendships, self-management of finances, and new obligations on their studies.  

These stressors are part of the daily life of all students, including nursing students (Cleary et al., 2012; 

Stillwell et al., 2017). Some authors point out that nursing students are exposed to stress more than 

other students (Mutair et al., 2018). During learning and training for their future profession, nursing 

students are faced with great challenges to meet the strict academic standards and conditions of a 

complex and changeable health system (Stillwell et al., 2017). The recently published survey in 

England that covered the period from 1990 to 2017 states that various elements of negative mental 

health are increasingly found amoungst nursing students (Li et al., 2018). Authors Barry and Ward 

have been exploring the comprehension and knowledge of mental health of nursing students and 

pointing out that study programs do not offer enough mental health education to help students in their 

personal life and work with future patients (Barry & Ward, 2017). Since nursing is a profession 

requiring high levels of physical and psychological engagement from students, it is important to 

evaluate the mental status of students and include activities that will contribute to the development of 

mental health, its preservation or improvement (Cleary et al., 2012).  

Furthermore, the concept of satisfaction of nursing students in today’s education system becomes an 

important factor for achieving expected learning outcomes, student excellence and student education 

(Lovrić et al., 2017). Assessment of students’ satisfaction in each educational organization is 

considered to be a significant activity that contributes to the development of the quality of studies and 

directs further behaviour and processes in the educational process (Hakim, 2014). Previous relevant 

research conducted on nurses confirms that mental health is a key predictor to their overall satisfaction 

(Khosrojerdi et al., 2018).  

The aim of this study was to examine the differences in mental health of nursing students with regard 

to previous education and association between mental health, satisfaction with studying, age and year 

of study. Following the review of available literature (Khosrojerdi et al., 2018) we expect to find a 

connection between students’ mental health and their satisfaction with studying. 

Materials and methods 

The research was conducted in the summer semester of the academic year 2017/2018 at the 

Department of Health Studies, University of Zadar, Croatia. 

Participants 

The study included 76 voluntary students of the Undergraduate Study of Nursing, University of Zadar 

(N=76). The largest number of students was between the age of 20 and 21 (51.9%), with an average 

age of 21.88 years. The students’ age ranged from 18 to 32 year. The same number of students, 30 

(39.5%), had previously completed a medical school nursing course and general education secondary 

school. A total of 9 (11%) of students completed the vocational school, while the smallest number i.e. 

7 students (9.2%) completed another course in a medical school (laboratory technician, 

physiotherapist) prior to enrolment. Amongst these 76 students, 41 (53.9%) were first year students, 

19 (25%) second year students and 16 (21%) third year students. Of the total number, six (7.9%) 

participants were male and 70 (92.1%) were female. 

Data collection procedures 

Questionnaires with a thorough explanation of all research details were forwarded through the joint 

student e-mail (First year, Second year and Third year) in the form of Google Forms questionnaires. 
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All participants voluntarily agreed to participate in the research. They sent their filled out Google 

Forms questionnaires to the researchers anonymously through the joint student e-mail. Of the total 101 

questionnaires which were disseminated, 76 of them were returned completely and thoroughly filled. 

Ethical approval 

The proposed research was conducted in accordance with ethical principles for research on human 

participants based on the principles of the Helsinki Declaration and in accordance with all applicable 

guidelines of the code of ethics of the profession. The Ethics Committee of the University of Zadar 

confirmed and gave approval for conducting the research. 

Measuring instrument 

To assess the Mental health index (MHI), we used the Croatian version of the Mental Health Inventory 

(MHI-38) (Veit & Ware, 1983). The questionnaire was translated and validated in Croatian (Brdar, 

2016). This questionnaire was selected because it includes positive mental states, not just the presence 

of difficulties and psychopathological symptoms (Vuletić et al., 2018). The MHI-38 instrument 

contains 38 statements that measure different aspects of psychological well-being and psychological 

distress experienced in the last four weeks. MHI-38 includes anxiety, depression, loss of behavioral 

/emotional control, general positive affect, emotional ties, and life satisfaction. MHI-38 was designed 

with no clinical cutoffs. Psychological distress presents a negative emotional state and psychological 

well-being presents a positive emotional state. The positive and negative emotional states are 

complementary. On a scale higher scores indicate a higher level of each construct. A total of 14 

statements refer to positive aspects of mental health, such as claim 1. “How often have you been 

happy or satisfied with your personal life in the past month?” while 24 statements measure negative 

aspects of mental health, such as claim 3. “How often have you been nervous or irritable when you 

have faced unexpected or exciting situations in the last month? “.  Reliability of the whole scale is 

Cronbach alpha 0.96, scale psychological well-being Cronbach alpha 0.94, and scale psychological 

distress Cronbach alpha 0.96. For each of the questions except 9 and 28, 6 possible responses were 

offered. For questions 9 and 28 there were offered 5 possible answers. The research participant selects 

only one answer that he/she personally believes to be the best in describing his/her feelings in the last 

month. The results are calculated for each scale in a way that sums up the answers to their claims, and 

the higher score indicating a higher level of psychological well-being or psychological distress. In 

addition to the MHI-38 of the research participants, data on gender, study year, age, previous 

education (completed high school) and satisfaction with studying were requested. The satisfaction 

with studying was examined by ranking the claim from 1 to 5, where 1 meant complete dissatisfaction, 

and 5 was completely satisfied with studying.  

Statistical methods 

Statistical analysis of the results was conducted with the help of the program: Statistic windows 13 

(TIBCO Software Inc., 2017). Descriptive data (median, inter-quartile range) was used during data 

processing. To test the differences between the results on mental health scales and satisfaction with 

studying in respect to prior education the Mann-Whitney U test was used. The Spearman’s rank 

correlation was used for assessment association between prior education, students׳ satisfactions and 

mental health. Taking into consideration the sample size, we used a linear regression model with one 

dependent variable (mental health) and four predictors (age, previous education, study satisfaction and 

year of study).   

Results 

The findings in Table 1 reveal that students’ with previous vocational education had higher levels of 

depression, lower levels of well-being, emotional ties and general positive affect, and lower levels of 

life satisfaction than students with prior general education. There were no significant differences in 

terms of anxiety and loss of control. In spite of that, they showed a higher score in Mental Health 

Inventory which indicates better mental health.  

Correlation coefficient results between the questionnaire subscale and satisfaction with studying are 

shown in Table 2. All subscale correlated with satisfaction with studying except loss of control and 

emotional ties. All subscales of MHI-38 were also correlated mutually. 

In the assessment association between prior education, students’ satisfactions and mental health there 

is a significant positive correlation between mental health, age and satisfaction with studying (Tab. 3.)    
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Table 1: Mental health index respect to previous education 

  Prior education     

 Vocational (N=46)   General (N=30)   

Scales of mental health 
Me(IQR) 

Mean 

Rank 
 Me(IQR) 

Mean 

Rank 
Z p* 

Anxiety 41.0 (10.5) 41.68  39.0 (9.3) 33.62 -1.559 0.119 

Depression 18.0 (4.3) 44.10  16.0 (4.3) 29.92 -2.750 0.006 

Loss of control 36.0 (3.0) 37.59  36.0 (4.0) 39.90 -0.451 0.652 

Well being 44.0 (13.8) 34.03  47.5 (16.0) 45.35 -2.186 0.029 

Emotional ties 10.0 (2.0) 34.34  11.0 (3.0) 44.88 -2.076 0.038 

General positive affect 39.0 (13.0) 34.39  42.5 (14.0) 44.80 -2.011 0.044 

Life satisfaction 3.0 (1.0) 34.72  3.0 (1.0) 44.30 -1.969 0.049 

Mental Health Index 164.0 (41.0) 42.96  152.5 (34.0) 31,67 -2.179 0.029 

Note: Me = median; IQR = interquartile range; Z= z score. 

*p < 0.05. 
 

Source: Author 

 

Table 2: Correlation coefficient between MHI-38 subscale and satisfaction with studying 

Variables SS A D LC WB ET GPA LS 

A 0.29**        

D 0.33** 0.75**       

LC 0.08 0.32** 0.30**      

WB -0.25* -0.66** -0.76** -0.36**     

ET -0.07 -0.32** -0.38** -0.30** 0.73**    

GPA -0.27* -0.67** -0.75** -0.33** 0.99** 0.65**   

LS -0.36** -0.52** -0.56** -0.40** 0.73** 0.56** 0.73**  

MHI 0.28* 0.89** 0.88** 0.37** -0.89** -0.52** -0.90** -0.68** 

Note: SS = study satisfaction; A = anxiety D = depression; LC = loss of control; WB = well-being; ET 

= emotional ties; GPA = general positive affect; LS = life satisfaction; MHI = mental health index. 

*p < 0.05, **p < 0.01 
 

Source: Author 

 

Table 3: Connection MHI, age, previous education, study year and study satisfaction (N=76) 

 

Variables 
Mental Health 

Index 
Age 

Previous 

education 

Study 

satisfaction 

Age 0.264*    

Previous education -0.137 -0.183   

Study satisfaction 0.281* -0.034 0.131  

Year of study 0.115 0.205 0.151 -0.151 

*p < 0.05. 

Source: Author 

The regression model showed that age, previous education, study satisfaction and year of studying 

explained a significant proportion of variance in the Mental Health Index (R2=0.28, F(4,71)=7.00, 

p<0.001). Significant contribution are age, study satisfaction and year of studying. The increase in age 

of 1 year is corelated to a change in MHI-38 of 1.8 (p = 0.034).The age change of respondents will 

cause variation in MHI of 0.22 standard deviations. Changing the satisfaction level by 1 point means 

changing the MHI variation by 17.5 points on the MHI-38 scale (p<0.001), which confirms a 

significant contribution to satisfaction in mental health variance. The Beta ponder of study satisfaction 

shows that change in satisfaction with studying of 1 standard deviation will lead to a change in MHI of 

0.5 standard deviations. Clearly, study satisfaction significantly predicted MHI scores (b = 0.47, t(71) 

= 4.54, p<0.001) while the previous education did not significantly affect the result (Table 4). 
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Table 4: Contribution age, study year, satisfaction with the studies in explanation variance of Mental 

Health Index (N=76) 

 Mental Health Index 

 B SE ß T p 95%CI for B (LL, UL) 

Age 1.80 0.83 0.22 2.16 0.034 (0.13, 3.46) 

Previous education -5.14 2.96 -0.18 -1.74 0.087 (-11.04, 0.76) 

Study satisfaction 17.46 3.85 0.47 4.54 <0.001 (9.78, 25.13) 

Year of studying 7.58 3.56 0.22 2.13 0.037 (0.48, 14.68) 

R2 0.28   

F for change in R2 7.00   
 

Source: Author 

Discussion   

The results of this study show that nursing students with prior vocational education had higher scores 

on the Mental Health Inventory scale, compared to the students of prior general education. But, 

students with prior vocational education showed lower life satisfaction, well-being and emotional ties 

and expressed higher levels of depression. However, we found that study satisfaction significantly 

contributs to the mental health, while there is no contribution from previous education. 

Students with previous general education have expressed a lower incidence of negative symptoms in 

the last month compared to students with previous vocational education. Nonetheless, students with 

previous vocational education express a higher MHI. We suppose that students with previous 

vocational education compensate the occurrence of negative symptoms better and there is no 

significant reduction in the overall mental health index. We base this assumption on different 

education systems, that is, on the fact that students who completed vocational education were exposed 

to requirements arising from the practical part of their schooling as well as the ones arising within the 

classroom. Therefore, they have probably developed some compensatory and defensive mechanisms 

earlier. This assumption certainly needs to be additionally examined in future research because it is a 

relatively small sample of research participants from just one university.  

Furthermore, the analysis of the relationship between satisfaction of study and subclass MHI-38 

indicates the interconnectedness of all subclasses of MHI-38, with the exception of loss of control and 

emotional ties. The aforementioned goes to the fact that the study takes an important, significant place 

in student life, which places additional responsibility on educational institutions. Similar results, which 

also confirm study satisfaction as a significant factor in mental health, were published in a study 

conducted on nursing students in Turkey with a goal of examining the relationship between mental 

health and stressful student experience during studies, ways of coping and social support (Karaca, 

Yildirim, Cangur, Acikgoz, & Akkus, 2019). These results indicate that universities, apart from the 

obligation to acquire the necessary learning outcomes, also have the role of mental health preservation 

of students. Thus, studies should, apart from teaching theoretical and practical skills, be flexible in 

relation to the students’ abilities and psychological resources, thus contributing to their psychological 

growth (Dalgard et al., 2007). Such recommendations are also cited by the authors Cleary at al. in their 

review work “Mental Health Behaviours among Undergraduate Nursing Students: Issues for 

Consideration”. The same authors point out that many students during their studies experience 

numerous interpersonal and intrapersonal difficulties, which leads to an increase in the rate of 

depression, personality disorders, and behavioural changes just during their studies. For this reason, 

they are appealing to nurse educators at universities and clinical departments who can identify the 

students’ problem on time, which would significantly influence early identification and appropriate 

student treatment and provide the best possible results (Cleary, Horsfall, Baines, & Happell, 2012). 

Possible explanation for this could be the fact that students have not yet fully completed the adaptation 

process in terms of transition from adolescence to adulthood (Hamshire et al., 2013), establishing 

quality contacts with the environment and their colleagues or gotten acquainted with the clinical 

environment (Alyousef, 2018; Schönfeld, Brailovskaia, Bieda, Zhang, & Margraf, 2016).  It is also 

important to note that nursing students, unlike many other students, are not only exposed to study 
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requirements in classrooms but also to the requirements of clinical practice, which places them with 

even more burdens (Li et al., 2018). Specifically, this refers to students who have completed general 

upper secondary education and did not have combined theoretical and practical education. Our results 

are partly consistent with the results of research conducted in Australia that surveyed the predictors of 

mental health, psychological distress, anxiety and depression of nursing students (Moxham et al., 

2018). The results of the mentioned study also indicate a significant age-related correlation with MHI 

scales. Our results are also consistent with the results of similar studies conducted with medical 

students. A study conducted in Iran that investigated the contribution of the education of students to 

the development of psychological distress states that students with lower grades, experienced higher 

levels of distress (Jafari et al., 2012). Similar results were found in a study conducted in Sweden 

(Dahlin et al., 2011). Karaca et al. also confirmed that the satisfaction with studying in Turkish nursing 

students had a strong relationship with mental health (Karaca et al., 2019). The results of previous 

studies including ours, support the facts that the mental health of students is required to be 

continuously monitored during their studies. Developing the ability to deal with stressful situations 

during their studies will contribute to the psychophysical balance of students. This will facilitate their 

entry into the dynamic working environment, contribute to successful career development and 

positively affect to the quality of working processes and of nursing care. That’s precisely why the 

concern for individuals’ mental health especially students should be considered a new challenge at the 

workplace and the educational institutions as well. The relationship between mental health and 

students’ satisfaction in the sense of causative consequence, and a real differences respect to the 

students’ prior education may have an impact on nursing practice. 

Limitations 

In our study we used the MHI-38 to measure psychological distress and psychological well-being. 

This questionnaire was complex for interpretation because it is not strictly defined. The results 

presented in this paper were collected at only one university with the students that were available and 

the generalizability of the study results is limited and the results should be undertaken with caution. 

Another limitation was a relatively small sample size and we considered this as the greatest limitation 

of this study. 

For future research, we recommend that longitudinal studies with a large sample size should be 

conducted to detect the real relationship of previous education, age and study satisfaction with MHI. 

Conclusion 

The results of our research indicate that the mental health status of nursing students is connected to the 

satisfaction with studies. There is a difference in the mental health of nursing students in regard to 

previous education expressed in depression, well-being, emotional ties and life satisfaction scales as 

well as the mental health index. These indicate that medical schools need to focus more on activities 

that will lead to greater satisfaction by studying which will ultimately result in better mental health 

amongst nursing students. Positive mental health will positively affect the personal and professional 

development of future nurses who will be able to provide quality and safe nursing care in their 

dynamic and challenging working environment. Indeed, future studies should include longitudinal 

research to assess the relationship between the mental health of nursing students and nurses in the 

working environment to anticipate professional development and improve nursing practice. 

References  

Alyousef, S. M. (2018). Psychosocial stress factors among mental health nursing students in KSA. Journal of Taibah 

University Medical Sciences, 14(1), (60-66). https://doi.org/10.1016/j.jtumed.2018.11.006 

Barry, S., & Ward, L. (2017). Undergraduate Nursing Students’ Understandings of Mental Health: A Review of the 

Literature. Issues in Mental Health Nursing, 38(2), 160–175. https://doi.org/10.1080/01612840.2016.1251515 

Brdar, N. (2016). Relationship between different models of well-being and mental health in students [Master thesis]. 

Osijek: J. J. Strossmayer University of Osijek. 

Cleary, M., Horsfall, J., Baines, J., & Happell, B. (2012). Mental health behaviours among undergraduate nursing students: 

Issues for consideration. Nurse Education Today, 32(8), 951–955. https://doi.org/10.1016/j.nedt.2011.11.016 

Dahlin, M., Nilsson, C., Stotzer, E., & Runeson, B. (2011). Mental distress  alcohol use and help-seeking among medical and 

business students: a cross-sectional comparative study. BMC Medical Education, 11, 92. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

745 

Dalgard, O. S., Mykletun, A., Rognerud, M., Johansen, R., & Zahl, P. H. (2007). Education, sense of mastery and mental 

health : results from a nation wide health monitoring study in Norway. BMC Psychiatry, 7, 20. https://doi.org/10.1186/1471-

244X-7-20 

Deci, E. L., & Ryan, R. M. (2008). Hedonia, eudaimonia, and well-being: an introduction. Journal of Happiness Studies, 9 

(1), 1–11. https://doi.org/10.1007/s10902-006-9018-1 

Eisenberg, D., Goldrick-Rab, S., Ketchen Lipson, S., & Broton, K. (2016). Too Distressed to Learn ? Retrieved from 

https://hope4college.com/wp-content/uploads/2018/09/Wisconsin_HOPE_Lab-Too_Distressed_To_Learn.pdf 

Hakim, A. (2014). Nursing students’ satisfaction about their field of study. Journal of Advances in Medical Education & 

Professionalism, 2(2), 82–87. Retrieved from 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4235554&tool=pmcentrez&rendertype=abstract 

Hamshire, C., Willgoss, T. G., & Wibberley, C. (2013). Should I stay or should I go? A study exploring why healthcare 

students consider leaving their programme. Nurse Education Today, 33(8), 889–895. 

https://doi.org/10.1016/j.nedt.2012.08.013 

Jafari, N., Loghmani, A., & Montazeri, A. (2012). Mental Health of Medical Students in Different Levels of Training. 

International Journal of Preventive Medicine, 3(1), S107-112. 

Karaca, A., Yildirim, N., Cangur, S., Acikgoz, F., & Akkus, D. (2019). Relationship between mental health of nursing 

students and coping, self-esteem and social support. Nurse Education Today, 76, 44-50. 

https://doi.org/10.1016/j.nedt.2019.01.029 

Keyes, C. (2002). The Mental Health Continuum: From Languishing to Flourishing in Life. Journal of Health and Social 

Research, 43(2), 207–222. 

Keyes, C. L. M., Shmotkin, D., & Ryff, C. D. (2002). Optimizing Well-Being: The Empirical Encounter of Two Traditions. 

Journal of Personality and Social Psychology, 82(6), 1007–1022. https://doi.org/10.1037//0022-3514.82.6.1007 

Khosrojerdi, Z., Tagharrobi, Z., Sooki, Z., & Sharifi, K. (2018). Predictors of happiness among Iranian nurses. International 

Journal of Nursing Sciences, 5(3), 281–286. https://doi.org/10.1016/j.ijnss.2018.06.008 

Lamers, S. M. A. (2012). Positive mental health: measurement, relevance and implications [Thesis]. University of Twente. 

https://doi.org/10.3990/1.9789036533706 

Lovrić, R., Prlić, N., Milutinović, D., Marjanac, I., & Žvanut, B. (2017). Changes in nursing students’ expectations of nursing 

clinical faculties’ competences: A longitudinal, mixed methods study. Nurse Education Today, 59, 38-44. 

https://doi.org/10.1016/j.nedt.2017.08.013 

Miller, E. J., & Chung, H. (2009). A Literature Review of Studies of Depression and Treatment Outcomes Among U.S. 

College Students Since 1990. Psychiatric Services, 60(9), 1257–1260. https://doi.org/10.1176/ps.2009.60.9.1257 

Moxham, L., Fernandez, R., Kim, B., Lapkin, S., Ham-Baloyi, W., & Mutair, A. A. (2018). Employment as a predictor of 

mental health, psychological distress, anxiety and depression in Australian pre-registration nursing students. Journal of 

Professional Nursing, (2017), 32(6), 502-506. https://doi.org/10.1016/j.profnurs.2018.03.005 

Mutair, A. Al., Mohaini, M. Al., Ritin, M., Moxham, L., Lapkin, S., & Ham-Baloyi, W. (2018). Psychometric testing of the 

mental health inventory in an Arabian context: Cross-cultural validation study. Nursing Open, 5(3), 376–383. 

https://doi.org/10.1002/nop2.149 

Nuqali, A., Nazzawi, H. Al, Felmban, S., & Assiri, H. (2018). Assessing the Correlation between Medical Students ’ 

Psychological Distress and Their Academic Performance in Makkah, Saudi Arabia. Creative Education, 9, 1332–1341. 

https://doi.org/10.4236/ce.2018.99099 

Schönfeld, P., Brailovskaia, J., Bieda, A., Zhang, X. C., & Margraf, J. (2016). The effects of daily stress on positive and 

negative mental health: Mediation through self-efficacy. International Journal of Clinical and Health Psychology, 16(1), 1–

10. https://doi.org/10.1016/j.ijchp.2015.08.005 

Stillwell, S. B., Vermeesch, A. L., & Scott, J. G. (2017). Interventions to reduce perceived stress among graduate students: A 

systematic review. Worldviews on Evidence-Based Nursing, 14(6), 507-513. https://doi.org/10.1111/wvn.12250 

Veit, C., & Ware, J. (1983). The Structure of Psychological Distress and Well-Being in General Populations. Journal of 

Consulting and Clinical Psychology, 51(5), 730–742. https://doi.org/10.1037/0022-006X.51.5.730 

Vuletić, G., Erde, J., & Niki, L. B. (2018). Factor structure and validation of the Croatian version of the mental health 

questionnaire MHC-SF. Medica Jadertina, 48(3), 113–124. 

Ware, J. E., Brook, R. H., Davies, A. R., & Lohr, K. N. (1981). Choosing Measures of Health Status for Individuals in 

General Populations. Am J Public Health, 71(6), 620-625. 

World Health Organization. (2014). Mental health: a state of well-being. Retrieved from 

https://www.who.int/features/factfiles/mental_health/en/ 

Yuvaraj, B. Y., Poornima, S., & Rashmi, S. (2016). Screening for overall mental health status using mental health inventory 

amongst medical students of a government medical college in North Karnataka, India. International Journal of Community 

Medicine and Public Health, 3(12), 3308–3312. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

746 

MONITORING OF PATIENTS' FALLS IN HEALTHCARE FACILITIES 

Marcela Ižová1, Michaela Vicáňová2, Mária Novysedláková3 

 

Abstract: 

INTRODUCTION: The issue of hospitalized patients’ falls in healthcare facilities should be one of the most essential 

interests of healthcare employees. Monitoring, keeping of records and the assessment of the documentation related to the 

occurrence of patients’ falls in a healthcare facility helps healthcare employees determine the frequency of falls. Monitoring 

of extraordinary events helps identify weaknesses in patient care and point out recurring issues, which influence the quality 

and safety of the provided care. A reduction in the number of falls in every healthcare facility requires a complex approach of 

healthcare employees, which includes admitting, assessing, and reducing the risks of falls. 

OBJECTIVES: The aim of this report was to point out the occurrence of hospitalized patients’ falls in a healthcare facility. 

METHODS: The data collection was done through a survey method (unstandardized survey). The research group was 

composed of nurses (n=130) providing nursing care to patients in four healthcare facilities in Trebišov, Vranov nad Topľou 

a Michalovce. The average age of the nurses was 38.7 years old. The results were analyzed through absolute and relative 

frequency. The Chi-squared test was used as a statistical method. The obtained results were interpreted on the significance 

level α = 0.05. The sorting criteria included age, type of department, and level of experience. 

RESULTS: The obtained results point out that nurses use conversation and observation to assess the risk of patients’ falls. In 

the research sample, falls occur with an increased incidence. There is a statistically significant contrast (p = 0.02) concerning 

the way in which nurses in each department report falls. 

CONCLUSION: In the issue of falls, nursing documentation plays a big role because falls are documented as extraordinary 

events. Based on our results, we suggest using a unified, standardized tool to assess the risk of falls in healthcare facilities, as 

monitoring extraordinary events can influence the quality and safety of the provided nursing care. 

UDC Classification: 614.8, DOI: 10.12955/cbup.v7.1449 

Keywords: monitoring, falls, measurement tools, nurses, documentation 

 

Introduction 

Patient safety is defined as the prevention of undesirable events during the period of providing 

healthcare with the aim to minimalize harm of the patient and achieve safer healthcare, and the right of 

the patient to not be caused harm or potential harm connected to constitutional healthcare BSH (2014). 

It is estimated that 8 - 12 % of hospitalized patients in EU member states are exposed to undesirable 

events while being provided healthcare (Conklin, 2009). Multiple authors, Hughes (2008), Aspden, et 

al. (2004), define patient safety as the prevention of making mistakes and harming the patient and 

reducing the risk of undesirable events. They emphasize learning from mistakes and building a culture 

of safety in the healthcare system, which includes organizations, professionals, and patients. 

According to The Agency for Healthcare Research and Quality, and The Joint Commission, nurses 

play a key role in ensuring quality healthcare and patient safety (AHRQ, 2019; The Joint Commission, 

2010). Monitoring of the number of falls and injuries is one of the indicators of quality of the offered 

healthcare. In contrast with other EU countries, the Slovak Republic is still missing a complex 

program for the monitoring and prevention of falls including a multifactorial assessment, 

interventions, and a training program for healthcare employees and patients. Official statistical data 

about the number of patients’ falls, subsequent injuries, or eventual death as a result of a fall are not 

commonly available to the professional public in Slovakia, so data from various international sources 

is often mentioned (Bóriková and Tomagová, 2016; Bóriková et al., 2019). Within the EU, the 

occurrence of falls is often monitored in relation to the hospitalization of the elderly and in the years 

2000 to 2010, 35,000 out of 40,000 falls have resulted in death (Božidar, 2016). Among the most 

frequent causes of patients’ falls in healthcare facilities are mistakes of employees, inadequate patient 

supervision, incorrect evaluation of the risk of falling, or an incorrect diagnosis. The issue of patients’ 

falls should be an essential interest of an organization as a way to improve its internal culture. 

According to Dostálová and Nahodilová, (2011) a fall can be defined as a patient’s sudden and 

unexpected descent from a standing, sitting, or horizontal position, including slipping off a chair and 

including an assisted fall when an individual leads the patient to the ground, with or without injuring 

the patient. The main consequences of patients’ falls are various injuries (eg. fractures, subdural 
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haematoma), which complicate the basic illness, require further treatment, prolong the hospital stay, 

increase additional costs of care, or even lead to a law suit for inadequate care. The length of the 

hospital stay as a result of falls varies, but it is significantly longer than in other cases and it ranges 

from 4 to 20 days (World Health Organization, 2007, p. 2). Activities, which may be connected to the 

issue of patients’ falls include assessment of their needs and levels of independence, evaluation of 

their symptoms, and evaluation of risk factors using monitoring techniques in nursing (Šupínová, 

2013).  

The aim of this report is to point out the occurrence of hospitalized patients’ falls in a healthcare 

facility. 

Methods 

This research has the characteristics of a cross-sectional study. An important role of healthcare 

employees is to ensure a safe environment for a patient. The first area of the survey served to find out 

whether nurses working in a healthcare facility assess the risk of falling when admitting a patient. The 

second area of the survey was focused on the documentation of the occurrence of falls and injuries in 

patients in a healthcare facility. The data collection was done through a survey method 

(unstandardized self-constructed survey). The surveys were distributed with the agreement of the 

ethical commission of the healthcare facility through head nurses. The survey included 30 items, 3 of 

which were demographic questions and 27 of which were research questions. In total, we distributed 

200 surveys (we received 130 filled surveys, return rate 65%). The basic set was comprised of nurses 

(n=130), who provide care to hospitalized patients in surgical departments (surgical, traumatology 

department) and internal medicine departments (internal, neurological, psychiatric, and long-term 

department) in hospitals in Trebišov, Vranov nad Topľou, and Michalovce. Results obtained by the 

survey method were analyzed through absolute and relative frequency. Based on the survey items, we 

created a database structure, in which we put in respondents’ responses through chosen coding. For the 

purpose of a descriptive evaluation, we used mathematical and statistical functions. For the purpose of 

analysis - determination of the statistical significance of the differences in responses in subgroups 

created according to sorting characteristics (age, type of department, and level of experience), we used 

the Chi-squared test. The obtained results were interpreted on the significance level α = 0.05. The 

nurses’ age ranged from 20 to 60 years old, the average age of respondents was 38.7 years old and the 

average length of experience was 19.8 years. We consider it important to warn you that the choice of 

the sample was not randomized. In consideration of this, we cannot generalize the results of this study 

to the whole population of nurses, they are only valid in this respondent sample. 

Results  

The majority of nurses (54%) in the researched sample had more than 15 years of clinical experience, 

the second largest group (20%) was comprised of nurses with less than 5 years of clinical experience 

and the two smallest groups were nurses with 6-15 years of clinical experience, both groups included 

13% of nurses. Talking to the patient is considered important by 107 (82%) nurses and 68 (53%) 

nurses also consider talking to the patient’s relatives important. Assessment scales are used by 17 

(13%) of nurses. From the analysis of the Chi-squared test (p = 0.00), we can see that nurses apply on 

a significantly higher statistical level, when determining the risk of a patient’s fall, talking to the 

patient, talking to the patient’s relatives, and observation. We can then state that assessment scales and 

study of documentation are used on a significantly lower statistical level. Results are presented in 

Table 1.  

From a set of 130 nurses, 60% of nurses do not use assessment scales and 27% of nurses use the 

Barthel test. Functional Gait Assessment is used by 5% of nurses and 6% of nurses use the ‘Timed Up 

and Go’ test to assess the risk of falling. The Morse Fall Scale is only used by 2% of nurses.  

We researched the occurrence of falls in healthcare facilities. Nurses in 115 (88%) cases reported the 

occurrence of a fall as an extraordinary event in their workplace. An absence of falls during their 

experience was reported by 15 (12%) nurses. The most frequent causes of a patient’s fall (only 

answered by nurses who reported a patient’s fall) are written in Table 2. 

Nurses who chose the semi-open answer “other” reported restlessness and disorientation as the most 

frequent cause of falls.  
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Table 1: Methods of determining patients’ risk of falling 

Determination methods 

yes (n=130) no 

(n=130) Mode 

n %* n %* 

Talking to the patient 107  82 23  18 1 

Talking to the patient’s relatives 69  53 61  47 1 

Observation 90  70 40  30 1 

Assessment scales 17  13 113  87 2 

Study of documentation 9  7 121  93 2 

No assessment of the risk of falling 5  4 125  96 2 

Chi-squared test calculated value 325.40 

Chi-squared test chart value 11.07 

p 0.00 

* Relative frequency is calculated from the total number of respondents (n = 130) for each of the items. 

Source: Authors 

  

Table 2: The most frequent cause of falls 

Cause of falls 
amount 

n %* 

Acute diseases 29 25 

Disease of the musculoskeletal system 41 35 

Vision malfunctions 4 4 

Orthostatic hypotensions 10 9 

Unknown 29 25 

Other 2 2 

* The relative frequency is calculated from the number of respondent responses (n = 115) for each item. 

Source: Authors 

We also researched what kind of patients’ falls are most common. Out of all nurses in our study, 27% 

think that the most common fall is by tumbling, 34% reported tripping, and 36% of nurses reported 

slipping.  

Via our survey, we monitored the consequences of patients’ falls in a healthcare facility. 46% of 

nurses recorded a graze as a consequence of a fall in a healthcare facility, 26% of nurses reported a 

lacerated wound, and 22% of nurses recorded a fracture. 

Out of all the nurses, 79% said they always report a fall, 15% only do it sometimes. 36% of nurses 

announce an extraordinary event to the head nurse, 52% announce it to a doctor, 8% announce it to the 

head of the department. We also researched the way nurses report a fall in their department. Based on 

our analysis, 53% of nurses report it through a free form, 37% of nurses report it through a specific 

form.  

Table 3: Analysis of the announcement of a fall/injury sorted by the type of department 

Announcement of 

a fall/injury 

Surgery Traumatology Internal Neurology Long-term Psychiatry 

n %* n %* n %* n %* n %* n %* 

To the head nurse 10  39 7  34 15  65 8  26 0 0 6  43 

To a doctor 14  53 11  52 8  35 17  54 12  80 7  50 

To the head of the 

department 
1  4 3  14 0 0 3  10 3 20 1  7 

No announcement 1  4 0  0 0 0 3  10 0 0 0 0 

n 26 100 21 100 23 100 31 100 15 100 14 100 

Chi-squared test 

calculated value 28.33 

Chi-squared test 

chart value 25 

p 0.02 

* Relative frequency is calculated from the total number of respondents (n) for each of the departments. 

Source: Authors 
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The result of the Chi-squared test (p = 0.02) shows a statistically significant difference in the method 

of announcing the fall in various departments. In all of the observed departments, besides the internal 

department, the majority of nurses announces the fall to the doctor. In the internal department, a 

significant majority of nurses announce falls to the head nurse (Table 3). 

Discussions 

When admitting a patient to a department, it is necessary for nurses to assess their risk of falling. 

According to Vörösová (2011), an important part of the implementation of the nursing process method 

is evaluating the needs of the individual, the family, and the community. When assessing the patient’s 

issues in the area of biological needs in clinical practice, nurses use assessment scales, in addition to 

basic methods, such as observation and talking to the patient. These assessment scales allow them to 

objectify a patient’s data and bring global and holistic results. 50% of nurses always assess the risk of 

falling when admitting a patient, while 45% of nurses only do it sometimes. In the Slovak nursing 

practice, there is no standardized procedure of identification of patients with a higher risk of falling, 

including the usage of a valid measurement tool. That is why it is possible to use the most tested tool 

as a standardized valid tool to identify the patient’s risk of falling, like the Morse Fall Scale 17-20 or 

the Hendrich II Fall Risk Model 2 (Bóriková et al., 2017, AHRQ, 2013). The legislative norm in 

Slovakia only includes a brief general protocol of assessing the risk of falling, the recommended tool 

is absent (Bóriková and Tomagová, 2016). Assessment of the risk of falls through the history of risk 

factors, screening, and an in-depth analysis of specific risk factors is key for their identification 

(Bóriková and Tomagová, 2016). The methods which nurses use for finding out the risk of falling can 

be an issue. The first step in the identification of a risk of falling is assessing the patient through an 

assessment tool, which the nurse is able to use. The results of our research show a low frequency of 

using a screening assessment tool in 17 nurses (13%). According to Graham (2012), more tools can be 

used. Authors Fonad et al. (2008) also directly recommend the realization of risk assessment through 

various screening scales. Jurásková (2007) states that a patient’s relatives play an important role in 

assessing the risk of falling, especially with patients, who are not able to communicate or answer 

questions. In Ulrichová’s research (2012), 37 out of 86 nurses used the Barthel test while assessing the 

risk of a patient’s fall in a healthcare facility. The Functional Gait Assessment was only used by 5 

nurses. 20 nurses preferred the ‘Timed Up and Go’ test. According to Morse (2002), 14% of falls in 

healthcare facilities are random, 8% are unexpected, and the rest are expected physiological falls. 

Screening of the risk of falling is supported by multiple studies AGS (2010), Basran et al. (2013), 

Degelau, et al. (2012) as an effective method for finding individuals prone to falling. The selection of 

a standardized and reliable tool is not an easy decision, as head employees of a healthcare organization 

must consider the difficulty of use, the training of staff, psychometric characteristics (validity and 

reliability), possible adoption and adherence of the staff, and other factors (Haines et al., 2006). Even 

legislative norms, such as the Proclamation of the Ministry of Health of the Slovak Republic 95/2018 

Z.z. (MHSR, 2018), dictate the application and innovation of assessment scales and tools used in 

nursing practice. We assess the risk of a patient’s fall when they are admitted to the department or 

when their health condition changes. The nurse uses tests and scales to objectively assess the risk in 

this case as well. Gray-Miceli (2012) describes a connection between falls and specific types of 

departments. The departments with the most falls are the ones, where the provided care is long-term 

and provided to geriatric patients - the higher the age, the higher the occurrence of falls. According to 

Krajčík (2006), falls are the most common cause of injuries, which are the fifth most common cause of 

death in old people. 

It is necessary to document and announce the occurrence of all extraordinary events in nursing care. If 

a patient falls in a healthcare facility, it is important that the fall/injury is recorded. In modern 

healthcare, announcing extraordinary events is an important educational element, as well as crucial 

feedback that is needed for corrective measures in the system, which made the extraordinary event 

possible (Škrla, 2005, p. 22). The majority of nurses (79%) in our research always report a patient’s 

fall and they usually report it to a doctor (52%). Healthcare employees report accidents or accidental 

infractions on the standard protocols, which are approved by the leadership of constitutional healthcare 

facilities (BSH, 2014). Announcement systems are implemented by healthcare providers as a part of 

the strategy of a patient’s safety within ensuring quality in accordance with §9 of Act 578/2004 Z.z 

(NCSR, 2004). Every healthcare facility develops two announcement systems, which take into account 
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the type of healthcare facility and its organizational structure. These announcement systems will stem 

from the announcements of employees as a system of voluntary announcements and a system of 

mandatory announcements (BSH, 2006). The most important function of announcement systems is the 

inquiry, analysis, and usage of the data to improve constitutional healthcare and support healthcare 

employees to do their job in a safer way BSH (2014). Irrespective of the type of healthcare facility, the 

head employees must ensure that the assessment and reassessment of each patient from the perspective 

of the risk of falling is part of the team assessment process. An interdepartmental group can evaluate 

how clinical and environmental factors affect the risk of falling and determine measures for lowering 

this risk. It controls the state of cognitive functions and determines the effect of treatment on the 

patient’s ability to behave safely in the given environment and to follow recommendations. The duties 

of each team member should be clearly defined in a formal document (Vyhnánek, 2007, p. 62). 

Conclusion 

We consider patients’ falls an undesirable event and their frequency is monitored in some healthcare 

facilities, as falls are one of the indicators of the quality of the provided healthcare. To identify the risk 

levels, it is important to establish a unified system of standardized and lasting fall risk assessment in 

organizations (hospitals, nursing units) (Ganz et al., 2013, Gray-Miceli and Quigley, 2012). It would 

be appropriate to use a standardized, validated tool, such as the Morse Fall Scale17-20 for monitoring 

and assessment of the risk factors of falling, which would be integrated into the electronical health 

record (AHRQ, 2013). The monitoring of extraordinary events helps identify weaknesses in patient 

care and point out recurring issues, which influence the quality and safety of the provided care. As 

long as the mistakes of healthcare employees are reported, it is possible to analyze situations that lead 

to extraordinary events and initiate changes that will lead to their elimination (Líšková & Starovičová, 

2012). 
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CHARACTERIZATION OF HUMAN CYP450 ISOZYMES RESPONSIBLE FOR THE 
IN VITRO OXIDATIVE METABOLISM OF MESALAMINE USED FOR COLITIS 

Elif Kale1, Alaattin Şen2 

 

Abstract: Mesalamine [5-aminosalicylic acid (5-ASA)] is a substantial supportive agent in the treatment of inflammatory 

bowel diseases (IBD), particularly in ulcerative colitis (UC). It is well known that 5-ASA is metabolized by phase II 

enzymes. And most likely cytochrome P450 enzymes have an important role in this process. However, there is no 

information to the accuracy of this and which CYP isoforms affect this potential pathway of metabolism. In this study, it was 

aimed to find out whether other alternative drug metabolism pathways other than N-acetylation, are involved in 5-ASA 

metabolism, particularly cytochrome P450s. For this purpose, first, a colorimetric method was developed to measure the 5-

ASA. Then, it was applied to determine whether mesalamine was metabolized by in vitro with each pure CYP450 isozymes 

(CYP1A2, CYP2C9, CYP3A4, CYP2C19, CYP2D6). It has shown that 5-ASA acted as a substrate for the CYP3A4 and 

CYP2D6 isoforms. The incubation of pure CYP isoforms in the presence of prototype substrates together with 5-ASA have 

led to inhibition of prototype activities of CYP3A4 and CYP1A2. As a consequence, this study demonstrated that the 5-ASA 

is both a substrate and an inhibitor for CYP3A4, a substrate for CYP2D6, and an inhibitor for CYP1A2. Thus, the 

prescription of mesalamine together with the drugs metabolized with these CYP isozymes could cause unanticipated adverse 

reactions or therapeutic failures. These are the new contributions to the literature. 

UDC Classification: 615, DOI: 10.12955/cbup.v7.1450 

Keywords: Mesalamine 5-Aminosalicylic acid (5-ASA), CYP3A4, CYP2D6, CYP1A2, Metabolism, Drug metabolizing 

enzymes, Drug-drug interactions

 

Introduction 

In the United States (USA) and Europe, nearly 1.4 million and 2.2 million people respectively suffer 

from various inflammatory bowel diseases (IBD), particularly UC and Crohn's disease (CD) (Loftus, 

2004). Mesalamine or 5-ASA is the main agent used in the treatment of IBD for many years and 

remains indispensable for treatment in patients with mild to moderate UC (Bergman et al., 2006; 

Watkinson, 1986). According to information from the National Institutes of Health from the 2004 

Verispan database of prescriptions filled in the USA, 44% of the drugs used for the treatment of CD 

patients and 81% of the drugs used for UC patients were 5-ASA (Everhart, 2008). The first 5-ASA 

prodrug, sulfasalazine, was developed by Professor Nana Svartz for the treatment of rheumatoid 

arthritis in the 1940s. The empirical formula of the 5-ASA molecule is C7H7NO3 and has a molecular 

weight of 153.135 g/mole shown in fig. 1. 

Figure 1: Chemical structure of 5-ASA 

 

Source: Sigma-Aldrich (Merck) 

5-ASA is primarily active in the colonic mucosa from the luminal side, and its local anti-inflammatory 

effect is here and associated with mucosal concentrations. Several mechanisms, such as inhibition of 

intestinal macrophage chemotaxis (Nielsen et al., 1988), inhibition of proinflammatory cytokine 

release (Galvez et al., 2003), inhibition of cyclooxygenase and prostaglandin pathways (Hawkey et al., 

1985), inhibition of nuclear factor-kB activation (Egan et al., 1985) and others (Reifen et al., 2004; 

Rousseaux et al., 2005; Horvath et al., 2008) have been proposed to better understand how this effect 

is induced. 

5-ASA is metabolized to N-acetyl-5-ASA which is the first active metabolite of 5-ASA by N-

acetyltransferases (NAT) expressed in colon epithelial cells. NATs are enzymes that can perform 

acetyl transfer from acetyl-coenzyme A (Ac-CoA) which is a type of acetyl donor (Allgayer et al., 
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1989; Ireland et al., 1990; Nielsen et al., 2007). These enzymes are involved in phase II xenobiotic 

metabolism. The effect of 5-ASA absorbed in the small intestine is pH and time-dependent. It is 

converted into an inactive form and can be excreted in the urine (Tjornelund et al., 1991; Dilger et al., 

2007) (Fig. 2). 

Figure 2: Phase II biotransformation of 5-ASA.  

 

Source: Nobilis et al., 2006 

Cytochrome P450 (CYP) enzymes are the main phase I enzyme family involved in the oxidative 

metabolism of steroids, fatty acids, prostaglandins, and many other natural compounds, as well as 

carcinogens, mutagens, drugs, xenobiotics. It explains why these enzymes are of particular importance 

for clinical pharmacology (Nelson, 2004; Guengerich, 2008; Zanger et al., 2008). Cytochrome P450 

1A2 (CYP1A2), a well-known aryl hydrocarbon hydroxylase, has high levels in the liver (~ 4-16% / 

total hepatic CYP enzyme content) (Nelson et al., 2004; Wang et al., 2009). Drug-drug interactions 

should be considered in drug therapy with substrates of the enzyme CYP1A2, which take an active 

role in the metabolism of many xenobiotics because the flexibility of binding of the active site of the 

enzyme to different surfaces can lead to reversible or irreversible inhibition of the enzyme. Some of 

the strongest inhibitors are furafylline and α-naphthoflavone (Hiemke and Härtter, 2000). CYP2C9 

constitutes 20% of the total CYP enzymes found in the liver (Shimada et al., 1994). For CYP2C9, the 

most abundant CYP enzyme in the liver, the best-known drug substrates are weak acids containing 

carboxylic groups in their structures. CYP2C9 metabolizes more than 100 clinical drugs 

(hydroxylates) including nonsteroidal anti-inflammatory drugs such as ibuprofen, oral hypoglycemic 

agents such as tolbutamide, antiepileptic drugs such as phenytoin, oral anticoagulant couzidine (Lee et 

al., 2002; Rettie and Jones, 2005). Being the first CYP2C enzyme discovered by its genetic 

polymorphism, CYP2C19 antiulcer is responsible for the oxidative biotransformation of many drugs 

including various drug groups such as those belonging to anticancer, antidepressant, antihypertensive 

and antiplatelet drugs (Küpfer and Preisig, 1984; Brøsen, 2004). Although the CYPs constitutes ~2% 

of the enzymes in the liver, CYP2D6 is involved in the oxidative metabolism of more than 70 

pharmaceuticals. This enzyme, which is also found outside the liver, has been found to be similar to 

the hepatic enzyme in the brain and is associated with dopamine transport. It plays a role in the 

metabolism of antidepressants, antihistamines, antidiabetic, antipsychotic drugs (Zanger et al., 2008; 

Stingl et al., 2013). Among the P450s, CYP2D6 is the only on-inducible enzyme, which results in a 

substantial contribution of genetic variation to the inter-individual variation in enzyme activity (Owen 

RP et al., 2009). CYP3A4, which catalyzes N-dealkylation reactions, is the most active among the 

CYP450 enzymes involved in drug metabolism. CYP3A4, which catalyzes N-dealkylation reactions, 

is the most active CYP450 enzyme that metabolizes almost 30% of clinically used drugs in CYP450 

enzymes involved in drug metabolism (Bu, 2006; Liu et al., 2007; Zanger et al., 2008). Thanks to its 

flexible and large active side, CYP3A4, provide to metabolize large drugs such as of cyclosporine A, 

tacrolimus-erythromycin, and taxol, but also smaller drugs such as tamoxifen, benzodiazepines, and 

opioids (Scott and Halpert, 2005; Hendrychová et al., 2011). 

Therefore, the present study is aimed to identify the cytochrome P450 isozymes responsible for the 

alternative oxidative metabolism of mesalamine other than major N-acetylation. 

Methods 

Measurement of 5-ASA Activities of CYP Isoforms 

In the spectrophotometric measurement of 5-ASA, 5-ASA was reacted with nitrite in an acidic 

medium to form the corresponding diazonium salt. After the nitrite residues due to the side reactions 
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were removed with sulfamic acid which reacts faster than urea, the diazonium salt was combined with 

the phloroglucinol reagent in the alkaline medium. Yellow-orange and water-soluble azo dye formed 

by combining the diazotized 5-ASA and phloroglucinol reagent in an alkaline medium and was 

measured at 430nm. The method was inspired by Hamdon (2011) and was optimized. 

Figure 3: Diazotized reaction of 5-ASA and binding reaction with fluoroglucinol 

 

Source: Hamdon et al., 2011 

The metabolism of 5-ASA with each pure CYP isozyme (cerosomes) was measured by the 

colorimetric method in which the concentration of 5-ASA was calculated indirectly. In order to 

determine the activity of the CYPs isozymes on 5-ASA, they were incubated with the pure CYP 

enzymes (cerosomes prepared from Saccharomyces cerevisiae expressing the human cytochrome P450 

isozyme and human NADPH reductase) in the presence of NADPH for 60 min at 37 ºC, and the 

remaining 5-ASA was measured as described above. The standard curve derived with use of pure 5-

ASA was used to calculate the enzyme activity. Microsomal CYP1A2-dependent methoxyresorufin O-

demethylase (MROD) activities were assayed by the method of Burke and Mayer (1974), as optimized 

by Sen and Arinç (2000). CYP3A4-dependent erythromycin N-demethylase (ERND) activity was 

determined by measuring the quantity of formaldehyde formed according to Nash (1953) and modified 

by Cochin and Axelrod (1959). Similarly, CYP2C9/19-dependent aminopyrine N-demethylase activity 

was determined by the method proposed by Cochin and Axelrod (1959) and by measuring the amount 

of formaldehyde according to the Nash (1953) method. The activity measurement was also performed 

in the presence of prototype CYPs inhibitors to validate the activity measurement (CYP1A2- 

Furafylline, CYP2C19-Omeprazole, CYP2C9-Sulfaphenazole, CYP3A4-Ketoconazole). 

Results 

According to the 5-ASA-CYP activity measurement based on the reading of the intensity of the color 

formed when the 5-ASA and pure CYP450 enzymes were incubated, it was found that 5-ASA was not 

metabolized by CYP1A2, CYP2C9, CYP2C19 enzymes. Also, the activities of CYP2D6 and CYP3A4 

enzymes were determined as 0.280± 0.04 pmoles 5-ASA consumed/min/pmole CYP3A4 and 0.228± 

0.09 pmoles 5-ASA consumed/min/pmole CYP2D6, respectively. Moreover, it could be speculated 

that CYP3A4 plays a role in the 5-ASA metabolism. The activity values calculated as a result of 

incubation of 5-ASA with pure CYP enzymes are given in Table 1 as pmoles 5-ASA consumed per 

minute per pmole CYP. 

The effect of 5-ASA on the CYP1A2-associated methoxyresorufin O-demethylase (MROD) activity, 

CYP3A4-associated erythromycin N-demethylase (ERND) activity and CYP2C9/19-dependent 

aminopyrine N-demethylase activity, alongside with the prototype inhibitors of each enzyme are 

presented in fıg. 4. 

Discussion 

5-ASA is an agent that has been used for the treatment of IBD, especially ulcerative colitis, and has an 

anti-inflammatory effect. 5-ASA is metabolized to N-acetyl-5-ASA in the colon by NATs. However, 

the absorption of 5-ASA from the colon is only minimal. There is no information on the effect of 5-

ASA on cytochrome P450 enzymes which play the most active role in drug metabolism and the role of 

these enzymes in the oxidative metabolism of 5-ASA. In many reported studies, methods including 

mass spectroscopy, high-performance liquid chromatography, micellar electrokinetic chromatography 

were used to determine 5-ASA. Besides, various spectrophotometric methods are of 5-ASA and which 

are used for the determination of 5-ASA. The current study involved the use of colorimetric 

measurement of 5-ASA to determine the involvement of CYP450 enzymes in the oxidative 

metabolism of 5-ASA, by using pure enzymes as ceresomes. In addition, the effects of 5-ASA on the 

activity of pure CYP isoenzymes with their prototype substrates alongside known prototype inhibitors 

were also determined for further characterizations. 
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Table 1. The activities of CYP450 enzymes calculated as 5-ASA treatment. The data are average 

values of four sets of separate experiments with triplicates measurements. (N.D.: Not Detectable). 
 

CYP450 ACTIVITIES 

  (pmoles 5-ASA consumed/ min/ pmole CYP) 

CYP1A2 N.D. 

CYP2C9 N.D. 

CYP2C19 N.D. 

CYP2D6 0.280 ± 0.04 

CYP3A4 0.228 ± 0.09 

Source: Authors 

 

Figure 4: Determination of the effect of 5-ASA run alongside the prototype inhibitors on the CYP 

isozymes-associated prototype activities (MROD, APND and ERND).  

 
The data are the mean values of 4 sets of independent experiments with triplicates measurements. 

*Significantly different from the respective control values P<0.05. 

Source: Authors 

According to the results of the described method based on the reading the intensity of the color formed 

when the 5-ASA and pure CYP450 enzymes were incubated, 5-ASA was metabolized by CYP2D6 

and CYP3A4 enzymes. The activities of CYP2D6 and CYP3A4 enzymes were determined as 

0.280±0.04 pmoles 5-ASA consumed/min/pmole CYP2D6 and 0.228±0.09 pmoles 5-ASA 

consumed/min/pmole CYP3A4, respectively. Thus, it is strongly suggested that these enzymes play a 

role in the oxidative metabolism of 5-ASA. 

When CYP3A4-associated erythromycin N-demethylase (ERND) activity was measured in the 

presence of 5-ASA, the ERND activity was decreased to 20% as compared to ERND activity in the 

absence of 5-ASA. The percentage ERND activity was reduced by almost 50% when CYP3A4-

associated ERND activity measured in the presence of the prototype inhibitor of the enzyme, i.e., 

ketoconazole. The inhibitory effect of 5-ASA is much higher than the prototype inhibitor. 
Furthermore, another activity measurement study that was performed in our laboratory before, again 

showed that ERND activity was significantly inhibited by 5-ASA incubation with erythromycin 

(Yasar et al., 2011) In the same study, CYP3A4 mRNA expression level after 5-ASA treated HeLa 

cell line showed that CYP3A4 mRNA expression level increased by 40% at 48 h compared to the 

control. Similarly, Kim and coworkers (2015) have also shown that 5-ASA induced CYP3A4 activity 

along with mRNA expression level in the culture of human cryopreserved hepatocytes. Thus, these 

results strongly suggest that 5-ASA could be both a substrate and an inhibitor for the CYP3A4 

enzyme. Also, 5-ASA is likely to produce competitive inhibition, but further detailed examinations are 

required to support this suggestion.  
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Although the activity measurement method used in our previous study shows that there is 36% 

inhibition of CYP2C9-associated aminopyrine N-demethylase (APND) activity in the presence of 5-

ASA, the present study shows that there was no change in the activities of CYP2C9/19-associated 

aminopyrine N-demethylase (APND) in the presence of 5-ASA as compared to APND activity in the 

absence of 5-ASA. Thus, CYP2C9/19 might not be involved in the oxidative metabolism of 5-ASA. 

CYP1A2 was about 80% CYP1A2 catalyzed and MROD activity was completely blocked when the 

enzyme was incubated with its prototype inhibitor furafylline. These data are strongly indicating that 

5-ASA may have an inhibitory action on the CYP1A2 enzyme. 

As a result, 5-ASA was metabolized with CYP3A4 and interestingly with CYP2D6, which of these 

two CYPs are known to metabolize more than 55% of the known drugs prescribed. In addition, 5-ASA 

was identified to be an in vitro inhibitor for both CYP1A2 and CYP3A4 enzymes. These data are 

significant and are first reports for the literature according to our knowledge. The fact that P450 

enzymes expression levels are affected by 5ASA and P450 enzymes and may be involved in 5-ASA 

metabolism indicate that special care must be taken for the drugs prescribed regarding drug-drug 

interactions and intoxications for patients using 5-ASA such as IBD and UC patients. A similar 

situation applies to CYP2D6 and CYP1A2 and considering that these patients use 5-ASA, it is clear 

that potential drug-drug interactions can be dangerous.       

Conclusions 

In conclusion, the present study presents compelling pieces of evidence indicating that the 5-ASA is 

both a substrate and an inhibitor for CYP3A4, a substrate for CYP2D6, and an inhibitor for CYP1A2. 

Thus, the prescription of mesalamine together with the drugs metabolized with these CYP isozymes 

could cause unanticipated adverse reactions or therapeutic failures. These are the new contributions to 

the literature. 
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Abstract:  

Introduction: The main group of helminthic infections in Europe includes soil-transmitted helminthiases as well as alimentary 

helminthiases and cestodes. Typical finds of coprological analyses in our climatic conditions include intestinal nematodes, 

tapeworms and intestinal protozoa. 

Objectives: The primary objective of our study was to analyse changes in the prevalence of intestinal parasites in Slovakia. 

Methods: The authors studied the prevalence of intestinal parasites in coprological samples taken from patients in Central 

Slovakia. Stool samples were prepared and analysed using an optical microscope with 160 – 400 x magnification. 

Results: The most prevalent types of intestinal protozoa were Giardia intestinalis and Entamoeba coli. The most widespread 

species of helminths was Enterobius vermicularis. Since 2006, the prevalence of intestinal parasites has rapidly dropped in 

comparison to the 90s (0.44 % versus 1.32 % of positive findings, respectively). 

Conclusion: The results show values rapidly decreasing towards zero for the prevalence of geohelminths and a significant 

decrease in intestinal protozoa. The authors propose possible epidemiological reasons for this sharp decrease, which points to 

the potential near elimination of intestinal parasites as a result of improvement in water management, waste management, 

personal hygiene, maintenance of public spaces as sandpits and parks. 
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Introduction 

The main group of helminthic infections in Europe includes soil-transmitted helminthiases as well as 

alimentary helminthiases and cestodes. Typical finds of coprological analyses in our climatic conditions 

include intestinal nematodes such as Ascaris lumbricoides, Trichuris trichiura and Enterobius 

vermicularis; tapeworms such as Taenia saginata, Taenia solium and Hymenolepis nana; intestinal 

protozoa such as Giardia intestinalis, Entamoeba coli, Endolimax nana, Iodamoeba bütschlii and 

Entamoeba histolytica in pre-cystic (minuta) form. 

Intestinal nematodes 

Ascariasis and trichuriasis belong to the most common diseases caused by geohelminths. These worms 

are characterised by direct development without intermediate hosts. The female’s eggs do not become 

infectious immediately but need to mature in the ground. Larvae develop gradually from the first to the 

third - invasive stage. Egg maturation periods vary according to the type of worm, the temperature, 

moisture and oxygen levels. The optimum temperature of the external environment for Ascaris 

lumbricoides is 24–30°C; at this temperature, a larva will emerge from an egg in 15 days.  

The Trichuris trichiura egg will develop in the external environment at a temperature of 15–40°C; in 

the optimal range 25–37°C, larvae mature in the egg in 25 days. Geohelminth eggs can remain infectious 

in the soil for up to five years. In open cesspits, the eggs will last 6 months and in closed pits for up to 

a year (Novakova, 2006, Ojha et al 2014).  One of the most significant locations for the epidemiology 

of geohelminthiasis is reservoirs that receive communal wastewater contaminated with worms’ eggs. 

The larvae can survive for a very long time in lakes and ponds. It is possible to become infected with 

geohelminthiasis by bathing, by consuming raw vegetables that have been contaminated by being 

irrigated with wastewater or fertilised with material taken directly from a cesspit or dung heap. Bigger 

particles such as helminth eggs are transported by flies on their external surfaces, i.e., exoskeletons 

(Graczyk, 2005).  
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Enterobiasis (pinworm infection) is the only helminthiasis in which the eggs are transmitted directly 

from person to person. The formation of the larva begins in the female but for further development, the 

larvae require oxygen.  To reach the open air, the female crawls out of the intestine and lays eggs in the 

perianal region of the host. At a temperature of 36–37°C, the larvae mature in 6–7 hours. This means 

that eggs laid in the evening have matured and are capable of invasion in the morning and hosts can be 

self-infected by eggs that they carry (Rawla, Sharma, 2018). 

Tapeworms 

Taenia saginata is a biohelminth which develops using intermediate hosts. It is found where beef is 

consumed without being properly cooked (Bogitsh, 2013). Taenia solium is a zoonotic parasite which 

infects humans and pigs resulting in the cysticercosis/taeniasis duo of neglected tropical diseases. It is 

commonly known as the pork tapeworm (O'Neal et al, 2014).  

Hymenolepis nana differs from other tapeworms by not needing an intermediate host, and self-infection 

is possible, especially in children. Minor infections with a few small tapeworms do not cause problems 

and remain undetected. This is one reason for their low prevalence (Baron, 1996).  Among children, 

fecal-oral (finger) transmission is possible. Cysts do not tolerate drying out and cannot survive in the 

external environment more than 10 days (CDC report Hymenolepiasis, 2017). It is possible for cysts to 

be transferred passively to food or drinks via insects. Cysts can survive in the intestines of a fly for 30 

or more hours (Novakova, 2006). Small cystic stages of human-infectious intestinal protozoa can be 

ingested as well as transported on the exoskeleton (Graczyk, 2005). 

Intestinal protozoa 

Giardia lamblia (syn. G. duodenalis, G. intestinalis) cause giardiasis, amebiasis, the most common 

parasitic infection of the human intestine worldwide (Cama, Mathison, 2015). Infections caused by 

intestinal protozoa are transmitted mainly by water and foodstuffs (fruit, vegetables) contaminated by 

cysts. G.lamblia has high prevalence in companion animals (Esch, 2013). This parasite produces cysts, 

which are immediately infectious and can remain infectious in cool and moist environment for a long 

period (Cama, Mathison, 2015). In contrast to the year 2016 the distribution of confirmed giardiasis 

cases in Slovakia was 284. In the same year in the European Union were reported 18 985 cases of the 

confirmed giardiasis (ECDC, 2018). 

Material and methods 

Objective of our study is to analyse changes in the prevalence of intestinal parasites in Central Slovakia. 

Stool samples with a volume of 2 – 3 ml were taken using sampling and transport kits.  Stool samples 

were prepared using the following techniques: the Kato technique and the Merthiolate-Iodine-

Formaldehyde concentration method (M.I.F.C). The prepared samples were analysed using an optical 

microscope with 160 – 400 x magnification.  The results were evaluated by one and the same 

parasitologist. The M.I.F.C. method was chosen as the most suitable for routine use because it is able to 

capture helminth eggs and protozoa cysts at the same time. While the thick smear is not suitable for 

diagnosing cysts, it can capture eggs with a higher unit weight, which might not be captured by the 

M.I.F.C. method. The combination of the two methods achieved a high capture rate both in terms of the 

spectrum of intestinal parasites diagnosed and in terms of the high probability of capture for each type 

of parasite. Tests for enterobiasis were conducted using the Graham-Brumpt method as modified by 

Palicka and Zitek, which is the most highly recommended technique for the detection of this infection 

(Novakova, 2006). 

Results  

Eleven different species of parasites (include protozoa and helminthes) was confirmed as an infectious 

agent in the study during years 2000-2006 (Table 1). Parasites ranked among the most prevalent parasite 

were Giardia intestinalis, Enterobius vermicularis, Ascaris lumbricoides, Taenia saginata and 

Entamoeba coli (Figure 1). During the years 2007-2018 the number of parasitic infections varied. In the 

year 2010 the number of cases of E.vermicularis increased to 207 cases, but since this year the number 

of infection caused by this pathogen has decreased.  The highest number of infections by G.intestinalis 

occurred in the year 2012 with 159 cases during this period (Figure 2).  

Table 1 shows the statistics on the coprological analysis of laboratory test for intestinal parasites with 

positive results in the early years covered by this research. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

762 
 

Table 1: Positive findings of each type of parasites during years 2000-2006 

Year Positive findings of each type – absolute number 

G.i. E.c. E.n. E.hi. A.l. T.t. E.v. T.s. 

2000 32 92 0 0 1 3 360 2 

2001 56 67 0 0 1 1 287 4 

2002 64 48 1 0 1 0 193 2 

2003 18 23 0 0 0 0 186 0 

2004 15 42 0 0 0 0 165 0 

2005 9 20 0 0 0 1 118 0 

2006 14 21 0 0 3 0 105 1 

G.i. – Giardia intestinalis, E.c. - Entamoeba coli, E.n. – Endolimax nana, E.hi. – Entamoeba histolytica– form 

minuta, A.l. – Ascaris lumbricoides, T.t. – Trichuris trichiura, E.v. – Enterobius vermicularis, T.s. – 

Taeniarhynchus(Taenia) saginata, H.n. – Hymenolepis nana, S. sp. – Strongyloides species 

Source: Clinical Biochemistry (2000-2006) 

Figure 1 shows number of the most prevalent types of parasites during years 2000-2006       

Figure 1: The most common parasites during the period of years 2000-2006 

 

Source: Clinical Biochemistry (2000-2006) 

The prevalence of chosen parasite had a decreasing trend among these years. 

Figure 2 shows the most common human parasites through the years 2007-2018 

Figure 2: The most common parasites during the period of the years 2007-2018 

 

Source: The Regional Public Health Authority (2007-2018) 
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Among years 2007-2018 parasitic infections varied according the graph, but all infections show 

decreasing trends actually. Data about the number of parasitic infections caused by E.coli through the 

years 2007-2018 had not been available. 

The figures clearly show values rapidly decreasing towards zero for the prevalence of geohelminths and 

a significant decrease in intestinal protozoa. Since 2003 the prevalence of intestinal parasites has been 

at level around 0.5%, with geohelminths representing just hundredths of a percent. Our findings correlate 

with findings of decreased prevalence of intestinal parasites in other regions of central Slovakia – Turiec 

and Banska Bystrica (Straka, 2001). Although enterobiasis has declined, it continues to have relatively 

high prevalence. Diagnosis of enterobiasis in the laboratory is affected by many special factors related 

to the parasite’s biological cycle and its method of transmission. The collection technique must be 

adapted to the fact that pinworms are not found in stools (except in massive infections) but in the perianal 

folds. There are several obstacles to implementing the Graham method in the routine work of children’s 

general practitioners and there are also frequent technical faults and false negatives. We therefore suspect 

that the real rate of prevalence of enterobiasis could be higher than the table indicates. 

Discussion 

It is evident that the prevalence of intestinal parasites is indirectly proportionate to the application of 

relevant hygienic measures (Ojha, 2014). The higher the level of hygiene in the population, the lower 

the prevalence of intestinal parasites. On the other hand, the prevalence of infections such as giardiasis 

will be high in areas where people draw water from their own sources (wells) or store it in unprotected 

vessels (uncovered jugs, barrels, cisterns). Underground reservoirs are exposed to the risk of faecal 

contamination and endemic giardiasis contamination. There is a high risk of contamination in 

agricultural areas where wastewater is used for irrigation. The epidemiological factors responsible for 

the sharp fall towards zero in intestinal parasites may include the adoption of Act No 364/2004 on water 

and amending Act No 372/1990 on offences, as amended (the Water Act) and Act No 442/2002 on public 

water supplies and public sewerage systems: 

1. cancellation of private drinking water sources (wells) and connections to public water supply 

systems (88.6% of the population receive drinking water from public water mains); 

2. communal wastewater must be disposed of in a public sewerage system. 

Another significant contribution to the decrease in the prevalence of intestinal parasites has come from 

ecological changes: 

1. upkeep of public space (sandpits, parks);  

2. changes on private land (cancellation of dry WCs, cesspits and dung heaps, planting of 

decorative plants rather than vegetables in gardens); 

3. individual prophylactic measures (washing hands, use of gloves when working in gardens, 

washing fruit and vegetables, etc.). 

In the year 2007 European Commission approved The Operational Programme Environment for 

Slovakia. The percentage of the population connected to wastewater treatment plants after this 

programme should increase to 81% and the population supplied with drinking water from public water 

supply network should increase to 91%. The specific objectives of the Operational Programme 

Environment 2007-2013 were the construction of water supply and sewerage infrastructure (Huska, 

2007). According Water Research Institute in Slovakia the level of connection of the inhabitants to the 

public sewage system was 58.2 % in 2007. After 10 years the level of connection reached 67.7% in 2017 

(Korenova, 2019). The incidence of intestinal parasite infection can be reduced by improved 

infrastructure for drinking water and sewage system (Ostan et al., 2007). The accurate identification of 

parasites in stool specimen is determined by appropriate and sensitive techniques. Some methods require 

high level of skills for optimal interpretation (McHardy et al., 2013). Our study is based on traditional 

microscopic evaluation of the biological samples. The microscopy remains the gold standard of 

diagnostic methods in many diagnostic laboratories. However, in recent years, research has been focused 

on the development of serological, molecular and proteomic methods to improve the diagnosis of 

parasitic diseases. Serological methods for diagnosis intestinal parasites include direct or indirect-

fluorescent antibody, indirect hemagglutination, immunoblott, ELISA and imunochromatography 
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(Ndao, 2009; Ricciardi, Ndao, 2015). A direct immunofluorescence assay is used for diagnosis Giardia 

duodenalis (CDC report - Giardiasis, 2013). The serological method such as ELISA is applied in many 

reference laboratories, it´s advantage is that it is the lowest costing method for health insurance. On the 

other hand, the spectrum of detectable pathogens is small (Kompanikova et al., 2017). All molecular 

approaches use for diagnosis intestinal parasites incorporate methods like loop-mediated isothermal 

amplification, multiplex PCR and real-time PCR. Helminthes can be diagnosis by proteomic approach, 

mass spectrometry (Ndao, 2009; Ricciardi, Ndao, 2015). Mass spectrometry such as MALDI-TOF 

(Matrix-assisted laser desorption ionization – time-of-flight) is a precise method, which identify 

microorganisms by the comparison of the protein content with reference range of proteins in the database 

(Neuschlova et al., 2017). This method is poorly used in diagnostic parasitology, but according Villegas 

et al. (2006) this method can be applied for diagnostic intact cyst of Giardia lamblia or Giardia muris. 

Many new technologies in diagnostic laboratories represent challenges, but they can help to understand 

public health problems caused by parasitic disease (Singh et al., 2009).   

Conclusion 

The elimination of intestinal parasites in central Slovakia in the near future remains questionable. In 

Eastern Europe, the soil-transmitted helminth infections, giardiasis, and toxoplasmosis remain endemic 

(Hotez, 2011). The main task of the Epidemiological Information System (EPIS) of the Public Health 

Authority in the Slovak Republic is to monitor the epidemiological situation of human infectious 

diseases in Slovakia. The system does not contain the official information about the prevalence of 

endoparasitic diseases with the exception of toxoplasmosis and taeniosis (Dudlova et al., 2016). There 

is a lack of epidemiological data that can be applied for testing guidance for the most prevalent health 

complications in the refugee population at present (Mockenhaupt et al., 2016). The precise, fast and 

standardized diagnostic methods in parasitology are necessary for the correct analysis of the 

epidemiological situation. 
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THE POST-MORTEM EVALUATION OF GLUCOSE CONCENTRATION IN 
BLOOD AND ITS DIAGNOSTICAL VALUE 

Gintarė Lukočiūtė1, Karolina Ginčienė2, Sigitas Chmieliauskas3, Sigitas Laima4, 

Jurgita Stasiūnienė5, Dmitrij Fomin6, Algimantas Jasulaitis7 

 

Abstract: 

Introduction:  Hyperglycemia is a consequence of uncontrolled diabetes and over a long period of time can lead to serious 

violations of the various systems of the body. In daily clinical practice, glucose level in blood and glycated hemoglobin are 

major and frequently used worldwide laboratory findings for the diagnosis of glucose metabolism disorders. In forensic 

medicine, the diagnostic value of post-mortem blood glucose levels is questionable because of its significant and rapid 

variation after death. Our research was aimed to analyse glucose concentration in blood after death and to estimate its 

diagnostic value. 

Methods: Data analysis of the State Forensic Medicine Service (SFMS) of Vilnius region of sudden death cases was 

performed. 238 autopsy findings were analysed. A retrospective analysis was performed using the R commander program. 

Results: The analysis included 238 individuals, 161 (67.6%) were men and 77 (32.4%) women. Mean age was 52.28 ± 15.45 

yeras. Mean  alcohol level in blood was 2.257 ± 1.482 g/L. Mean post-mortem glucose concentration in blood was 6.716 ± 

5.800 mmol/l. The lowest glucose concentration was 0.600 mmol/l and the highest - 33.300 mmol/l. There were no 

significant glycemia level difference between men and women (p = 0.279). In 6 cases, glucose concentrations were 

compared before and after death. The difference in blood glucose was insignificant (p = 0.90). There was no strong 

correlation between ethyl alcohol and glucose concentration (r = 0.037, p = 0.667). There was a weak correlation between 

age and blood glucose concentration (r = 0.03, p = 0.639).  

Conclusions: According to SFMS autopsy data, post-mortem glucose levels remain within the normal values. Evaluation of 

glucose after death remains a valuable diagnostic criterion for sudden death due to hyperglycaemia, when the 

hyperglycaemic episode is first and fatal to the subject. 

UDC Classification: 616-008, DOI: 10.12955/cbup.v7.1452 

Keywords: glucose, hyperglycaemia, post-mortem. 

 

Introduction 

Hyperglycemia is a consequence of uncontrolled diabetes and over a long period of time can lead to 

serious violations of the various systems of the body. According to the World Health Organization 

approximately 3.7 million deaths are caused by elevated blood glucose levels. To be more accurate, 

1.5 million of these deaths are determined by diabetes and its complications, such as diabetic 

ketoacidosis, and another 2.2 million by cardiovascular system diseases and chronic kidney disease 

which is directly related to elevated blood glucose concentration.  This emphasizes that high blood 

glucose is linked with a high proportion of all caused mortality not only deaths directly determined by 

diabetes mellitus (Roglic & World Health Organization, 2016). Fatal diabetes mellitus complications 

can be hard to detect because of changing specific microscopic and macroscopic findings. The exact 

cause of death is determined only during autopsy (Palmiere, 2015).  

In daily clinical practice, glucose level in blood and glycated hemoglobin are major and frequently 

used worldwide laboratory findings for the diagnosis of glucose metabolism disorders (Association, 

2018). In forensic medicine, the diagnostic value of post-mortem blood glucose levels is questionable 

because of its significant and rapid variation after death (C. Hess, Wöllner, Musshoff, & Madea, 

2013). First of all, blood glucose metabolization proceeds in cells for a while after the termination of 

cardiovascular and respiratory organ systems. The setting of limited oxygen supply causes the onset 
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of anaerobic glycolysis. Rapid metabolisation of glucose during glycolysis is a reason for the 

significant and instant decrease of glycemia and increase of lactic acid concentration. One glucose 

molecule is metabolized into two lactate molecules during the pathway of anaerobic glycolysis after 

death. The decrease of glycaemia in the first hour after death is approximately 13mg/dl whereas lactic 

acid level in blood increase 10 – 15mg/dl/h during the next 10 hours after the death (Holstein, Titze, 

& Hess, 2018). Moreover, due to neurohormones, such as adrenaline, noradrenaline and dopamine, 

produced during agonal reactions and/or cardiopulmonary resuscitation previous to death, the liver 

converts glycogen into glucose and large amounts of glucose are released into the bloodstream 

(Palmiere & Mangin, 2012). Also, glucose concentration fluctuates in different parts of the body. It is 

higher in the right side of the heart due to glycogenolysis in the liver after death (Holstein et al., 

2018). As we can see, the processes occurring in the human body before and after death can affect the 

main biochemical markers for diagnosing glucose metabolism disorders. In the realm of forensic 

medicine, it is challenging to verify deadly disorders related to elevated blood glucose. The aim of our 

research is to analyze glucose concentration in blood after death and to estimate its diagnostic value. 

Data and Methods 

Procedure 

The study was conducted in the State Forensic Medicine Service (SFMS) of the Vilnius region in 

Lithuania in 2018. There were retrospectively selected and analysed 238 cases of sudden death who 

have had blood glucose levels detected during autopsy. The blood alcohol level is a routine test during 

every autopsy in the State Forensic Medicine Service. Because of that, blood alcohol levels of all 

these cases were recorded additionally in parallel with glucose levels. Samples were collected post-

mortem according to standard procedures. All autopsies were conducted by the same forensic team, 

headed by a single pathologist. The collected information was anonymous, only gender and age were 

recorded.  

Statistical analysis 

The statistical analysis was performed using the R commander program. The chosen significance 

level was p<0.05. 

Results 

The analysis included 238 individuals, 161 (67.6%) were men and 77 (32.4%) women. Mean age was 

52.28 ± 15.45, median - 54. Of all individuals, the youngest was 2 years old and the oldest 88 years 

old. Men’s mean age was 50.27 ± 15.13 while women’s 56.45 ± 15.35. There was a statistically 

significant mean age difference between genders (p = 0.0041). Men and women mean age is 

illustrated in Figure 1. 

Mean alcohol level in blood of all cases was 2.257 ± 1.482 g/L, median 2.210 g/L. The lowest 

detected ethyl alcohol concentration was 0.130 g/L and the highest was 6.320 g/L. Men’s mean 

alcohol level in blood was 2.18 ± 1.52 g/L, meanwhile women‘s was 2.41 ± 1.39 g/L. There was 

statistically insignificant difference between genders (p = 0.39). Comparison of the mean ethyl 

alcohol level in blood by gender are presented in Figure 2.  

Mean post-mortem glucose concentration in blood of all cases was 6.716 ± 5.800 mmol/l, median 

3.150. The lowest glucose concentration was 0.600 mmol/l and the highest was 33.300 mmol/l. The 

glycemia level frequency in all of the cases is illustrated in Figure 3.  

Men’s mean post-mortem glucose concentration in blood was 6.51 ± 5.45 mmol/l, whilst the women’s 

was 7.09 ± 6.50 mmol/l. There were no significant glycemia level difference between men and 

women (p = 0.279). Comparison of the mean post-mortem glucose concentration in blood by gender 

is presented in Figure 4. 

In 6 cases, the glucose concentrations were compared before and after death. The difference in blood 

glucose level was insignificant (p = 0.90).  

Also, there was no strong correlation between ethyl alcohol and glucose concentration in blood (r = 

0.037, p = 0.667). This indicates that ethanol concentration has no effect on blood glucose level. 

Furthermore, there is a weak correlation between age and blood glucose concentration (r = 0.03, p = 

0.639). It means that blood glucose levels do not depend on age. 
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Figure 1: Men and women mean age. 

 

Source: Authors 
 

Figure 2: Comparison of the mean ethyl alcohol level in blood by gender. 

 

Source: Authors 
 

Figure 3: Blood glucose level density 

 

Source: Authors 
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Figure 4: Comparison of the mean post-mortem glucose concentration in blood by gender. 

 

Source: Authors 

Discussion 

The interpretation of post-mortem blood glucose levels is often difficult because of its variability after 

death. Unfortunately, references about the post-mortem evaluation of glucose concentration in blood 

and its diagnostical value only occasionally are found in the medical literature. One of the first reports 

concerning post-mortem blood glucose determination was published in 1940 and focused on the time 

after death at which the blood is analysed. It was emphasized that glucose level estimations must be 

made as soon as possible after death to have its high diagnostic validity to determine ante-mortem 

hyperglycemia otherwise the glycolysis will distort it (Hamilton‐Paterson & Johnson, 1940). 

According to the latest research data, blood glucose level alone does not have high diagnostic value 

(C. Hess, Stockhausen, Kernbach-Wighton, & Madea, 2015; Holstein et al., 2018). In post-mortem 

analysis not only blood, but also vitreous fluid and cerebrospinal fluid are often used for glucose 

concentration examination.  According to Cornelius Hess et al. glucose concentration in vitreous fluid 

correlate with glycaemia previous to death (Cornelius Hess, Musshoff, & Madea, 2011; Musshoff, 

Hess, & Madea, 2011). Moreover, estimation of HbA1c, fructosamine, or anhydroglucitol may 

provide useful data on the long-term glycemic control for individuals with diabetes (C. Hess et al., 

2013; Lepik, Tõnisson, Kuudeberg, & Väli, 2018; Walta, Keltanen, Lindroos, & Sajantila, 2016).   

Though it has been thought that the glucose concentration in blood doesn’t have high diagnostic 

validity because of its broad variation after death there are some studies that suggest post-mortal 

blood glucose analysis can be a useful diagnostic tool. For example, Lundquist and Osterlin 

investigated glucose in blood and vitreous fluid from patients in whom the humour from the eye 

cavity had been removed. Those patients were divided into three groups: nondiabetic, then those with 

type 1 diabetes and those with type 2 diabetes. Glucose level in blood (9.1 ± 3.5 mmol/L) was higher 

than in the vitreous humour (3.5 ± 1.8 mmol/L) in all cases in the nondiabetic group. In diabetes type 

1 and type 2 groups glucose in blood was also mostly higher compared to vitreous fluid with a couple 

of exceptions and glucose level both in vitreous humour (type 1 diabetes group - 9.4 ± 3.3 mmol/L, 

type 2 - 7.2 ± 3.9 mmol/L) and in blood (type 1 diabetes group - 15.4 ± 4.2 mmol/L, type 2 - 11.8 ± 

4.8 mmol/L) was in general higher than in the nondiabetic group (Belsey & Flanagan, 2016). Chen et 

al. thoroughly reviewed 672 forensic autopsies and analyzed glucose concentration tendencies in 

blood and various body fluids such as the vitreous humour, cerebrospinal and pericardial fluids. All 

these cases were classified as diabetic and nondiabetic according to hemoglobin A1C concentration 

(cut-off value of 6.5%). Similar reasons of death were involved in both groups, except diabetic 

ketoacidosis was a predominant cause in the diabetic group, and malnourishment in the nondiabetic 

group. Glucose concentration in blood fluctuated within the normal range antemortem (70–109 

mg/dL) in the majority of cases in the nondiabetic group, but elevated glucose level was noticed in 

electrocution, cerebrovascular disease, fatal alcohol abuse and sudden cardiac death caused by 

ischemic heart disease. Glycaemia was significantly higher in mortal ketoacidosis compared to other 
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cases in the diabetic group. Additionally, elevated glucose level was detected in patients with chronic 

heart disease (Chen et al., 2015). 

Conclusions 

According to SFMS autopsy data, post-mortem glucose levels remain within the normal values.  

The difference in blood glucose levels found before and after death was insignificant. Evaluation of 

glucose after death remains a valuable diagnostic criterion for sudden death due to hyperglycaemia, 

when the hyperglycaemic episode is first and fatal to the subject. 

References 

Association, A. D. (2018). 2. Classification and Diagnosis of Diabetes: Standards of Medical Care in Diabetes—2018. 

Diabetes Care, 41(Supplement 1), S13–S27. https://doi.org/10.2337/dc18-S002 

Belsey, S. L., & Flanagan, R. J. (2016). Postmortem biochemistry: Current applications. Journal of Forensic and Legal 

Medicine, 41, 49–57. https://doi.org/10.1016/j.jflm.2016.04.011 

Chen, J.-H., Michiue, T., Inamori-Kawamoto, O., Ikeda, S., Ishikawa, T., & Maeda, H. (2015). Comprehensive investigation 

of postmortem glucose levels in blood and body fluids with regard to the cause of death in forensic autopsy cases. Legal 

Medicine (Tokyo, Japan), 17(6), 475–482. https://doi.org/10.1016/j.legalmed.2015.08.004 

Hamilton‐Paterson, J. L., & Johnson, E. W. M. (1940). Post-mortem glycolysis. The Journal of Pathology and Bacteriology, 

50(3), 473–482. https://doi.org/10.1002/path.1700500309 

Hess, C., Stockhausen, S., Kernbach-Wighton, G., & Madea, B. (2015). Death due to diabetic ketoacidosis: Induction by the 

consumption of synthetic cannabinoids? Forensic Science International, 257, e6–e11. 

https://doi.org/10.1016/j.forsciint.2015.08.012 

Hess, C., Wöllner, K., Musshoff, F., & Madea, B. (2013). Detection of diabetic metabolism disorders post-mortem--forensic 

case reports on cause of death hyperglycaemia. Drug Testing and Analysis, 5(9 10), 795–801. 

https://doi.org/10.1002/dta.1479 

Hess, Cornelius, Musshoff, F., & Madea, B. (2011). Disorders of glucose metabolism-post mortem analyses in forensic 

cases: part I. International Journal of Legal Medicine, 125(2), 163–170. https://doi.org/10.1007/s00414-010-0509-6 

Holstein, A., Titze, U., & Hess, C. (2018). Postmortem Analysis of Vitreous Humor For Detection of Antemortem Disorders 

in Glucose Metabolism. An Old Method Revisited. Experimental and Clinical 

Endocrinology & Diabetes: Official Journal, German Society of Endocrinology [and] German Diabetes Association. 

https://doi.org/10.1055/a-0752-0028 

Lepik, D., Tõnisson, M., Kuudeberg, A., & Väli, M. (2018). Glycated haemoglobin (HbA1c) for postmortem diagnosis of 

diabetes. Forensic Sciences Research, 3(2), 170–177. https://doi.org/10.1080/20961790.2018.1452354 

Musshoff, F., Hess, C., & Madea, B. (2011). Disorders of glucose metabolism: post mortem analyses in forensic cases--part 

II. International Journal of Legal Medicine, 125(2), 171–180. https://doi.org/10.1007/s00414-010-0510-0 

Palmiere, C. (2015). Postmortem diagnosis of diabetes mellitus and its complications. Croatian Medical Journal, 56(3), 

181–193. https://doi.org/10.3325/cmj.2015.56.181 

Palmiere, C., & Mangin, P. (2012). Postmortem chemistry update part I. International Journal of Legal Medicine, 126(2), 

187–198. https://doi.org/10.1007/s00414-011-0625-y 

Roglic, G., & World Health Organization (Eds.). (2016). Global report on diabetes. Geneva, Switzerland: World Health 

Organization. 

Walta, A.-M., Keltanen, T., Lindroos, K., & Sajantila, A. (2016). The usefulness of point-of-care (POC) tests in screening 

elevated glucose and ketone body levels postmortem. Forensic Science International, 266, 299–303. 

https://doi.org/10.1016/j.forsciint.2016.06.003 

 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

771 

STUDY OF LIFE QUALITY AND TREATMENT SATISFACTION 
OF ROMANIAN DIABETIC PATIENTS 

Andrei Cătălin Muntean1, Claudiu Morgovan2, Smaranda Cosma3, Anca Butucă4, 

Anca Maria Juncan5, Luca Liviu Rus6,  Andreea Loredana Vonica7, 

Felicia Gabriela Gligor8, Steliana Ghibu9 

 

Abstract:  

In Romania, antidiabetic medication is free, based on a program of the Ministry of Public Health: “Treatment of patients with diabetes 

mellitus”. Since October 1, 2006, antidiabetic drugs have been delivered through open circuit pharmacies in contractual relationship with 

the National Health Insurance House, after four years of centralized delivery through hospital pharmacies.  

Objectives: This study aims to describe the influences of the diabetes treatment regarding patients’ quality of life and their satisfaction. 

Methods: A cross-sectional descriptive study was performed in pharmacies. The study includes 477 patients with diabetes mellitus 

from Cluj County, Romania. The interviewing method was used on a questionnaire base. The participants included in the study 

admitted to participate in May-June, 2016. 

The questionnaire was systematically developed following comprehensive literature review and structured according to 3 

main fields: 1) patient demographics; 2) diabetes patient treatment and 3) glycaemia control and patient satisfaction. 

Results: The research performed in two months showed that 78% of the respondents used oral antidiabetics for treatment, more than 

19% of the inquired patients reached normal glycaemia values following antidiabetic treatment, and about 82% of patients were satisfied 

with the current system of acquisition of antidiabetic drugs.  

Conclusions: The treatment with antidiabetic drugs maintains a relatively good health status. Also, the life expectancy of diabetic 

patients has increased over the past period. 

UDC Classification: 614.39, DOI: 10.12955/cbup.v7.1453 

Keywords: diabetes mellitus, quality life, patient’s satisfaction, antidiabetic drugs

 

Introduction 

Diabetes mellitus (DM) is a metabolic disorder produced by a defect in insulin secretion or/and insulin 

action which is result of an inadequate life style (Ghibu et al., 2013; Hâncu et al., 2008; Ghibu et al., 

2015). The global prevalence of diabetes was 382 million people in 2013, and there it expected to rise 

to 592 million by 2035 (Farouhi, 2014). Cho et al. have shown that according to data presented by the 

International Diabetes Federation (IDF), in 2017, it was estimated that the number of people with 

diabetes worldwide was 451 million people (18–99 years of age), and this number is expected to rise 

to 693 million by 2045. The same study presented that above 5 million deaths (20-99 years age range) 

were caused by DM (Cho et al., 2018; IDF, 2017). Because of this, government policies have to ensure 

appropriate access to treatment for all diabetes patients.  

Since 1998, the Ministry of Health from Romania has implemented a national health program for the 

diagnosis, prevention and treat of diabetes mellitus (Morgovan et al., 2010a). Although, there have 

been incoherent policies regarding the financing of the Romanian health system over time (Morgovan 

et al., 2010b), the diabetes program has provided the antidiabetic medication needed to improve the 

patients’ pathology (Morgovan et al., 2010a). 

The objectives of this program are: decreasing of glycaemia, reduction of the risk of complications, 

prevention of the worsening of complication, development of the patient’s knowledge and skills in diabetes 

care etc. This program is financed by the Romanian Ministry of Public Health (MPH) and the Romanian 

National Health Insurance House – NHIH (Ministry of Public Health, 2006; Morgovan et al., 2011).  
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The increase of the funds allocated by the authorities to treat diabetes mellitus (Cefalu, 2013; Colombo 

et al., 2012), should lead to optimal control of diabetes pathology, and implicitly, at the increase of life 

quality and satisfaction level of the patients (Lascar et al., 2018). 

The diabetic patient is the most important member of the team working for the treatment of the disease. The 

trained patient is capable of self-observance and self-control (Hâncu et al., 2008; Ministry of Health, 2016). 

The satisfaction of diabetic patients results from the achievement of the above-mentioned objectives, as well 

as from the easy acquisition of the prescribed antidiabetic medication. 

Data and methodology 

This study was carried out in the period of 1st of May 2016 – 30th of June 2016, in pharmacies from Cluj 

County, Romania. The selected group represents all diabetic patients who visited the pharmacies selected 

during the period concerned. Subsequently, the study group was divided into five age groups:  A < 18 

years, B = 19-30 years, C = 30-45 years, D = 46-60 years and E > 61 years; into three treatment 

subgroup (OAD, insulin, OAD+insulin) and five disease period subgroups (<1 years, 1-3 years, 3-5 

years, 5-10 years, >10 years) in order to compare some aspects on pathology control. 

The interviewing method on the questionnaire base (Cuc et al., 2015) was implemented to analyse the 

control of diabetes and evaluate the patients’ life quality. The questionnaire was formed by structured 

and unstructured questions (Q) divided in 3 parts: 1) personal information (Q1-4); 2) information 

about disease and treatment (Q5-8); 3) Information about the patient quality of life (other diseases, control 

of glycaemia, the degree of patient satisfaction and patients’ problems (Q9-12). For the processing of the 

quantitative data, the Microsoft Excel program was used (Cosma et al., 2011; Văleanu et al., 2009). 

Results and discussion  

At the end of 2015, in Romania were recorded in NHIH evidences 999,192 diabetic patients, in which 

36,755 were in Cluj County (~3.67%) (National Public Health Institute, 2018). The 477 diabetic 

patients in our sample (1.30% of all number of patients from Cluj County) were asked, to fill out a 

questionnaire without having to disclose their identity. 

The patients’ availability rate regarding the filling out of the questionnaires was 94.55%, meaning a 

total of 451 patients. Of all 451 questionnaires, 13 were invalid, only the 438 valid questionnaires (97.12%) 

were taken into consideration. 

a) Information about the patient  

The analysis of the answers given to the first question showed that 68.5% of the inquired patients were older 

than 46 years, 29.68% of patients were aged between 19-45 years, and only 1.83% of patients were younger 

than 18 years. 

Table 1: Demographic data regarding the group 

Parameter Code Structure No % 

Gender (n, %)     

 M male 191 43.61% 

 F female 247 56.39% 

Age      

 A < 18 years 8 1.83% 

 B 19 - 30 year 21 4.79% 

 C 31 - 45 years 109 24.89% 

 D 46- 60 years 139 31.74% 

 E > 61 years 161 36.76% 

Residence area (n, %)     

 U Urban 276 63.01% 

 R Rural 162 36.99% 

Occupation     

 S Student 14 3.20% 

 E Employee 287 65.53% 

 R Retired 82 18.72% 

 U Unemployed 55 12.56% 
 

Source: Authors 
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b) Information about treatment 

34 patients (7.76%) were diagnosed with diabetes mellitus over the past year,  27.85% were diagnosed in the 

past 1-3 years, 21.92% 3-5 years ago, 20.55% were diagnosed between 5-10 years ago, and the others 

(21.92%) were diagnosed more than 10 years ago. In the last year, 11 young patients, aged less than 30 years 

(2.5%) and 5 patients from the C group (31-45 years old) (4.59%) were diagnosed with diabetes mellitus 

(Figure 1). According to the results of other studies (Dabelea et al., 2014; Mayer-Davis et al., 2017; Lascar et 

al., 2018) there is an increased diabetes risk for young people. 

Of the 438 respondents, 342 used OADs (78.08%) and 70 used insulin injections (15.98%). A number of 26 

patients (5.94%) have to use both OADs and insulin to control their glycaemia. 

Figure 1: Distribution of the diabetes patients according with disease duration  

 

Source: Authors 

The ratio of the patients requiring insulin alone or combined with OADs in the studied group (21.92%, n=96) 

can be compared to the estimations of the Minister of Public Health (28.16%) (National Health Insurance 

House, 2015) (Figure 2). 

Figure 2: Distribution of patients by type of medication and age (n=438) 

 

Source: Authors 

Oral antidiabetic drugs (OAD, n=342) were taken alone by: 4.97% from group B, 28.07% from group C, 

33.92% from group D and 33.04% from group E.  

Insulin therapy (IT, n=70) was used by all patients from group A (11.43% ), 4.29% from group B, 15.71% 

from group C, 25.71% from group D and 42.86% from group E.   
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Oral therapy taken in addition to insulin therapy (OAD+IT, n=26) was found in 3.85% patients from group B, 

7.69% from group C, 19.23% from group D and 69.24% from group E. 

OADs (n=368) consisted in a proportion of 26.35% of sulfonylurea drugs (n=97). The biguanides were 

prescribed for 178 patients (48.37%). The combination of metformin-sulfonylureas represented 13.05% from 

the prescriptions (48 patients). Expensive oral antidiabetic drugs: pioglitazone (n=6), acarbose (n=12) 

(Morgovan et al., 2011), sitagliptine were prescribed (n=8, 12.22%) for a smaller number of patients. At the 

time of the study, no respondent was treated with saxagliptine, exenatide or dapagliflozin. 

Of the 96 patients treated with insulin, 17 used prandial insulin (17.71%), 55 used basal insulin (57.30%) and 

24 used both types of insulin (25%). As prandial therapy (Yonliang et al., 2015) were used: 1) human insulin 

[rDNA origin] and 2) insulin analogues (insulin aspartat, insulin lyspro, insulin glulysine). Basal insulins used 

were recombinant human insulin and insulin glargine (a long acting analogue). The combined IT can be 

assured by a combination of two insulins (one prandial and one basal) or by premixed preparations (biphasic 

insulins) (Yki-Jarvinen, 2001). 

Other results refer to the use of insulin analogues. A number of 44 patients (45.83%) used insulin analogues 

or premixed combinations with analogues: a) fast acting analogues – 10 patients; b) long acting analogues - 

16 patients; c) 18 patients with combined IT. Insulin glargine, the most expensive insulin currently available 

on the Romanian market (Morgovan et al., 2011), was prescribed to 28 patients (29.17%).  

Another point of our study was to identify the efficacy of the treatment (Q8): a) 173 patients (39.5%) had used 

the same treatment for less than one year; 121 patients (27.63%) had used the treatment for 1-3 years; c) 138 

patients had used the same treatment between 3-10 years (31.51%); d) 6 patients diagnosed with diabetes 

mellitus more than 10 years had been under the same treatment for more than 10 years (1.37%) (Figure 3). 

Figure 3: Distribution according to the duration of the same treatment 

 

Source: Authors 

c) Control of glycaemia and degree of patient satisfaction 

Regarding diseases associated with diabetes, only 252 patients (57.53%) had reported complications: a) one 

complication for 156 patients (35.6%); b) two complication at 54 patients (12.3%); and c) three complications 

for 42 patients (9.6%). Of all the inquired patients, 32.9% had heart diseases (n=144), 19.2% presented with 

neuropathies (n=84), 17.9% had ophthalmologic disorders (n=78), 0.7% renal disorders (n=3), and 18.5% 

(n=81) had other disorders. 

The patients with other disorders can be classified as follows: a) patients treated with biguanides alone or in 

combinations (156); b) patients treated with acarbose (4); c) patients treated with other OADs (33); d) patients 

with IT (53). Metformin can improve the glucose and lipid metabolism and it can offer protection 

against cardiovascular diseases (lowering the risk of myocardial infarction and atherosclerosis by 

promoting endothelial integrity and preventing the formation of plaques) (Pryor, 2015). Also, 

biguanides or thiazolidinediones treatment are associated with 70% hepatocellular carcinoma risk-reduction 

among diabetics (Hassan et al., 2010). Because the majority of these patients were under treatment with 

biguanides or its combinations, obesity and dyslipidaemia can be considered another category of disorders. 

Another question refered to the glycaemia values obtained following the administered treatment. As shown in 

Figure 4, values lower than 120 mg/dl were found in 87 patients (19.87%). For 264 patients, the glycaemia 

39.50%

27.63%

31.51%

1.37%

< 1 year 1 - 3 years 3 - 10 years > 10 years
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was 121-140mg/dl (60.28%) and for other 87 patients the values were greater than 141 mg/dl (19.87%). 

These results show that, for the majority of the diabetic patients, the glycaemic control is optimal. 

Figure 4: Distribution of the patients according the glycaemia, type and duration of the treatment (n=438) 

 

Source: Authors 

Only 6 patients with OADs had very increased values for glycaemia (>181 mg/dl) and 36 of them (10.35%) 

had increase values (141-180 mg/dl). It can be observed that a high value of glycaemia (141-180 mg/dl) is 

presented only for 5 patients with the same medicines in the 5-10 years and for 4 patients with the same 

treatment more than 10 years. Referring to drug acquisition, more than 82% of the inquired patients reported 

that they were satisfied or very satisfied with the current system of drug acquisition (363 patients). Only 13 

patients (2.97%) expressed their total dissatisfaction with the system of drug acquisition. The remainder of the 

patients refused to answer (Figure 5). 

Figure 5: Distribution of patients according to their satisfaction regarding the acquisition of antidiabetics 

(n=438) 

 
Source: Authors 

 

Figure 6: The problems identified by patients regarding the acquisition of antidiabetics (n=274) 

 

Source: Authors 
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Further, it was aimed at finding out if there were difficulties in drug acquisition. No patient should interrupt 

treatment in order to keep the disease under control. 274 answers were given, some patients also providing 

two answer variants. 

The main problem posed by patients was that they could not find the drugs in any pharmacy (45 patients). The 

deficiencies in the supply of pharmacies was a problem indicated by 39 respondents. A number of 184 

patients reported to be dissatisfied because they had to pay additionally for antidiabetic medication. The six 

patients who indicated other problems did not mention their nature (Figure 6). 

Conclusions  

A study based on questionnaires was performed in a group of 438 patients with diabetes mellitus in Romania, 

in order to find out more about diabetic patients, the disease characteristics, the treatment used and the 

difficulties related to drug acquisition. The study showed that people younger than 45 years have an increased 

risk for diabetes. Also, in the past period, adequate treatment can lead to a good health status and increase life 

expectancy. Only 252 patients presented complications (heart diseases, neuropathies, ophthalmologic or renal 

diseases). More than 80% of the patients have glycaemia values lower than 140 mg/dl, which shows the 

efficacy of the administered treatments. It can be noted that the degree of satisfaction of Romanian diabetic 

patients is high. The main concern for patients is their ability to purchase antidiabetic medicines from any 

pharmacy. 
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VARIABILITY OF ARTERIAL BLOOD PRESSURE IN CHILDREN WITH 
DIABETES MELLITUS AND OBESITY 
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Nataliya Kovtyuk4, Tatiana Fomina5

 
Abstract: 

INTRODUCTION: The activity of the cardiovascular system has a clear relationship to the circadian rhythms of a child's 

body. Daily fluctuations in blood pressure in normal conditions and in pathology is a physiological phenomenon which can 

play a significant role in developing arterial hypertension and even in the occurrence of fatal cardiovascular states such as 

heart attacks, strokes, and sudden cardiac arrest activities. Ambulatory blood pressure monitoring is recognized as a 

necessary instrumental investigation for diagnosis and management of patients with arterial hypertension and especially in 

children from high risk groups such as diabetics and obesity it may be even more important for hypertension diagnostics than 

in adults. 

AIM: The objective of the study was to analyze the features of circadian oscillations of blood pressure and heart rate 

variability in children with diabetes mellitus and hypothalamic syndrome with obesity. 

METHODS: Research included 76 children aged 10 to 18 years: 52 children with endocrine pathology (diabetes and obesity) 

and 24 clinically healthy persons. The peculiarities of nutrition, sleep, and the definition of the chronotype using the Horn-

Ostberg questionnaire were carried out. The functional state of the cardiovascular systems was determined by single office 

measurement and by ambulatory blood pressure monitoring. 

FINDINGS AND RESULTS: Ambulatory blood pressure monitoring revealed a number of differences between the groups of 

children. In diabetic patients, daytime systolic blood pressure was higher with increased variability, while the night blood 

pressure was significantly lower and with significantly less variability, compared to other groups. Attention is drawn to the 

higher level of diastolic blood pressure and lower variability at night in obese children. 

CONCLUSIONS: Daily fluctuations of arterial pressure in children with diabetes and obesity differ from healthy persons 

depending on the type of disease and could be regarded as result of circadian biorhythms disruption. In obese persons it 

appears in the form of nocturnal SBP and DBP elevation but with index of variability compared to the control group. In 

diabetic children the circadian BP rhythms deviations appear in form of SBP elevation during the day with higher index of its 

variability. Their BP changes were associated with the presence of diabetic nephropathy and proteinuria. 

UDC Classification: 616.12-072.85-053.4, DOI: 10.12955/cbup.v7.1454 

Keywords: children, diabetes, obesity, chronotype, blood pressure, ambulatory blood pressure monitoring

 

Introduction 

Biological rhythms are the result of living creatures’ natural adaptation to the environment. Most 

biorhythms are supported by internal mechanisms, while external periodic factors act as their 

synchronizers (Marcheva et al., 2013). In scientific research and clinical practice, more than 300 

functions of the human body with daily variability are analyzed. The internal biorhythms include the 

fluctuation of breathing, heart rate, body temperature, digestion, excretory processes, the effectiveness 

of physical and mental activity etc. (Toh, 2008). The introduction of chronobiology elements into 

medical practices is associated with the importance of biological rhythms ensuring the normal function 

of the human body. Disruption of circadian biorhythms result not only in sleep disorders, mental and 

physical disability, stress tolerance, but also in the development of various diseases (Arble et al., 

2015). The activity of the cardiovascular system has a clear attachment to the circadian rhythms of a 

child's body. At the same time, daily fluctuations in blood pressure (BP) in normal conditions and in 

pathology are still insufficiently studied physiological phenomenon, which in certain situations can 

play a significant role even in the occurrence of fatal cardiovascular states such as heart attacks, 

strokes, sudden cardiac arrest activities, etc.(Correa et al., 2017; DeMarco et al., 2014). At the same 
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time, changes in the daily BP levels become pathological in a number of somatic and endocrine 

diseases and are accompanied by specific effects on the systemic hemodynamics of the body. Among 

them, diseases such as nephritis, autonomic dysfunction, diabetes mellitus and obesity often lead to 

biorhythms disruption (Meli et al., 2017; Nijafi et al., 2018). The increasing incidence of obesity is a 

serious global public health challenge and hypothalamic endocrine disruption during puberty can 

change hormonally regulated metabolic processes increasing risk of obesity and hypertension. As 

obesity is a multifactorial and complex endocrine disease, its aetiology involves interactions between 

genes and the environment and could influence circadian rhythms (Ize-Ludlow et al., 2007; Heindel et 

al., 2015). 

Daily monitoring of ECG and BP are contemporary and accessible methods of non-invasive 

instrumental diagnostics of cardiovascular system problems, cardiac arrhythmias and conduction 

disorders, control over the dynamics of changes and assessing the effectiveness of treatment of 

cardiovascular diseases (Macumber et al., 2016). Analysis of daily changes in BP can be carried out 

by repeated dynamic measurements or its 24-hours monitoring. Ambulatory blood pressure monitoring 

(ABPM) is recognized as a necessary instrumental investigation for diagnosis and management of 

patients with arterial hypertension (AH) (Delaney et al., 2009). ABPM gives an opportunity to receive 

information about the level and fluctuations of blood pressure over the daytime, to identify patients 

with nocturnal hypertension, to identify patients with low or high variability of blood pressure 

(inadequate or excessive decrease in night hours) and decide on a selection of hypotensive medication, 

taking into account their effect on BP not only in the daytime, but also at night, to assess their 

adequacy at lowering blood pressure in response to the drug administration and to select the period of 

their dosage, (Nijafi et al., 2018). Moreover, the use of ABPM in children may be even more 

important than in adults for hypertension diagnostics, which is confirmed by studies in recent years 

(Delaney et al., 2009). 

The objective of the study was to analyze the features of circadian oscillations of BP and heart rate 

variability in children with endocrine pathology - diabetes mellitus and obesity with hypothalamic 

syndrome. 

Materials and methods 

In the study 76 children aged 10 to 18 years: 52 children with endocrine pathology (31 children with 

diabetes, 21 with obesity due to pubertal hypothalamic syndrome) and 24 clinically healthy persons 

were examined. The groups of children did not significantly differ by age or sex. The peculiarities of 

nutrition, sleep, the definition of the chronotype using the Horn-Ostberg questionnaire were carried 

out. The functional state of the cardiovascular systems was determined by BP single office 

measurement and by ABPM, as well as Holter's daily ECG monitoring. Manual measurements of BP 

have been used previously but they have the disadvantage of not checking the BP continuously. For 

the monitoring of ECG and ABPM a cardiomonitoring complex "Rhythm 2000" (NTO Beta, Ukraine) 

was used. The ABPM system was programmed to measure pressure every 30 min in daytime from 

8:00 AM to 10:00 PM and in nighttime every 60 min from 10:00 PM to 8:00 AM. Participants with 

average systolic (SBP) or diastolic (DBP) BP above the 95th percentiles by age, gender and height 

were regarded as hypertensive and persons with BP greater than 90th percentile but less than the 95th 

percentile were defined as prehypertensive and represented a category of patients at high risk for 

developing hypertension. The mean SBP and DBP were calculated separately for the 24-hour period 

and for awake (daytime) and sleep (nighttime) periods. The index of BP nightly decrease was 

calculated by which children were divided into "dippers" (10-20%), "non-dippers" (0-10%), "over-

dippers" (more than 20%) and "night-pickers" with BP increase in the night. According to the ECG 

monitoring heart rate variability and arrhythmias were evaluated. The results were processed 

statistically for the difference assertion and standard of probability with all p-values being two-tailed 

and commonly accepted in biological studies, p<0.05 was taken into account. 

Results 

The children subdivision by the chronotype indicators were distributed as follows: morning 

chronotype predominated in children with diabetes and the control group (61.9%), evening - in 

children with obesity (61.3%). The evening chronotype was associated with a shorter duration of sleep 

during the night - in children with obesity it was 7.8 ± 0.15 hours (in the control group and in patients 
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with diabetes - 8.2 ± 0.23 hours, p = 0.11). For the compensation of insufficient duration of night-time 

sleep, a larger percentage of children in this group had daytime napping (47.6% vs. 32.2% in diabetic 

patients). At the same time, short nocturnal sleep leads to a reduction in the duration of the deep sleep 

phases and could be considered as a risk factor for the development of obesity (DeMarco VG et al., 

2014). 

The anthropometric parameters in the groups were close but children with hypothalamic syndrome had 

a lower height (163.9 ± 2.4 cm versus 172.4 ± 3.2 cm in patients with diabetes and 168.2 ± 2.3 cm in 

the control group children) and a higher body mass index (24.4 ± 1.5 kg/m2 comparing with 20.9 ± 0.6 

kg / m2 and 21.2 ± 0.9 kg / m2, respectively). 

Traditionally, the assessment of hypertension in children has relied on office blood BP measurements. 

However, this type of measurements may be misleading for the diagnosis of hypertension, due to the 

white coat and masked hypertension phenomena in children, as observed in adults. In our research 

ABPM values differ substantially from casual measurements done in the first day of hospitalization. 

For example first office measurement of SBP in diabetic patients was lower than average level ABPM 

daytime data (124.0±3.2 mm Hg against 129.5±2.0 mm Hg) and in obese patients it was higher 

(134.7±2.4 mm Hg comparing with 128.4±3.4). The similar difference existed with DBP values in 

diabetic children (74.5±2.2 mm Hg against 76.0±1.6 mm Hg) but in obese persons it was about the 

same level – 81.7±2.5 mm Hg and 81.1±2.5 mm Hg. 

ABPM revealed a number of differences between the groups of examined children (Table 1). The 

daytime BP is not indicative because it depends on many factors: the level of physical activity, number 

of school lessons, child’s emotion, relation between siblings and family members etc. But in children 

with diabetes diurnal SBP was the highest and significantly differ in comparison with healthy persons. 

Assessment BP by age-gender-height percentiles revealed in this group 83.3% persons with elevated 

SBP and hypertension. DBP in diabetics was a little beat higher than in healthy persons and with 

29.0% patients with validated data over percentiles normative level. Daytime variability of SBP and 

DBP was significantly higher than in children of the control group.  

In children with obesity, daytime SBP was a little higher and DBP significantly differ in comparison 

with healthy persons. Assessment BP by age-gender-height percentiles revealed in this group 85.7% 

persons with elevated SBP and hypertension. DBP in obese persons was higher than in healthy persons 

and with measurements of 74.1%, patients were over their percentiles normative level. Daytime 

variability of SBP was significantly higher than in children of the control group. 

The night measurements are more valuable for establishing diagnosis of hypertension due to close 

microenvironmental conditions during the sleep. Nighttime level of SBP and DBP was the highest in 

obese persons with significant difference in comparison with both other groups (p<0.05). Furthermore, 

children of this group were relatively shorter than healthy and diabetic children (4-8 cm), which 

influenced the BP assessment by age-sex-height percentiles chart in the direction of lowering the 

diagnostically significant BP level. Finally, the data set demonstrated a lack of sufficient variability in 

BP values in obese persons. BP variability is one of valuable index of circadian fluctuation and 

biorhythms disruption. Attention is drawn to the higher level of DBP and less of its variability at night 

in obese children. Obese individuals have selective insulin resistance, which leads to increased 

sympathetic activity and alteration of vascular reactivity and resultant sodium retention as evidenced 

by decreased urinary sodium excretion (DeMarco et al., 2014). 

Usually normal BP values peak during the day and drop the following night. Through the level of 

night decrease, a higher percentage of diabetic children met the criterion of "dippers" (77.4%) and the 

overall rate of night-time reduction of blood pressure in this group was more than 11%. The level of 

variability both SBP and DBP was the highest in comparison with other groups. In children with 

hypothalamic syndrome with obesity a peculiar circadian profile of BP was recorded with a light SBP 

decrease in night time ("non-dippers") and monotonous DBP without difference between the day and 

night. In comparison with other groups the daytime SBP variability was higher and the night 

variability of systolic and diastolic BP was significantly lower. Most of the children of this group met 

the "non-dippers'" criterion (61.9%) and the other part of them were the "night-pickers" (fig.1) with 

higher nocturnal BP and biorhythm disruption between lower heart rate and elevated SBP, which were 

absent in other groups.  
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In the early morning BP values begin to arise rapidly until they reach the values of the day. The time 

of this increase mostly depend on the children’s chronotype. In our obese patients we found out lack of 

substantial morning increase. This phenomenon, which develops in a very short interval, is of 

particular importance because it is a period which increases the risk of cardiovascular events. 

Table 1: Results of ambulatory blood pressure monitoring in the examined children 

 
ABPM index 

Children groups 

Diabetics Obese Healthy persons 

1 Daytime SBP (mm Hg) 129.5±2.0* 128.4±3.4 124.8±1.8 

2 Daytime DBP 76.0±1.6 81.1±2.5* 71.3±1.7 

3 Daytime SBP variability 14.5±0.9* 16.7±1.3* 11.3±0.6 

4 Daytime DBP variability 17.0±1.1* 12.1±1.2 10.0±0.6 

5 Night SBP 116.5±2.1 123.6±1.9* 118.3±1.6 

6 Night DBP 67.0±1.1 81.5±1.2* 68.3±1.4 

7 Night SBP variability 13.0±0.7* 9.9±0.7 11.4±0.5 

8 Night DBP variability 12.5±0.8 4.5±0.6* 9.6±0.6 

9 Night SBP decrease, % -11.1 -3.7 -5.2 

10 Night DBP decrease, % -11.9 +0.5 -4.3 

* - probability of difference, p<0.05 

Source: Authors 

  

Figure 1. Sample of ABPM in "night-picker" patient 

 

Source: Authors 

According to the literature data, in overweight children hypertension risk factors are considered a 

combination of genetic, environmental, behavioral and dietary factors. In our study, we observed a 

number of correlations: in children with obesity the higher BP was associated with deviations in the 

regime of daytime activity (R = -0.21, p <0.05) and nutrition (R = -0.24, p <0.05), imbalance of the 

diet with predominance of cereal products (R = -0.24, p <0.05), absence of daytime sleep (R = -0.25, p 

<0.05), increase in BMI (R = 0.21, p<0.05).  

In diabetic patients the causes of BP elevation were mostly associated with target organ damage - 

diabetic nephropathy. We registered in many cases persistent minimal elevation of albuminuria at rest 

which predicts the development of more severe proteinuria and other clinical symptoms of diabetic 

nephropathy. Abnormal albumin excretion has been shown to predict the development of clinically 

significant nephropathy in diabetic patients and presence of angiopathy (Meli et al., 2017). In these 

patients the nature of the associations was somewhat different from obese persons: increased BP 

correlates with presence of proteinuria (r = 0.51, p <0.05), diet violations (r = -0.51, p <0.05), duration 

of night sleep (r = 0.24, p <0.05), high BMI (r = 0.48, p <0.05). Daytime BP variability in diabetic 

patients are associated with passive smoking at home (r = 0.45, p <0.05), variability of nocturnal BP 

correlated with absence of daytime napping (r = 0.35, p <0.05) and presence and grade of anemia (r = 

-0.39, p <0.05).  

Conclusions 

Use of ABPM gives a basis for the diagnosis when there is discordance in BP readings between casual 

office BP data and mean daytime ambulatory BP measurements. It is particularly useful in patients 

with white coat and masked hypertension. Diurnal fluctuations of blood pressure in children with 
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diabetes and obesity differ from healthy persons depend upon the type of disease and could be 

regarded as result of circadian biorhythms disruption. In obese persons it appears in the form of 

nocturnal SBP and DBP elevation but with index of variability compared to the control group. In 

diabetic children the circadian BP rhythms deviations appear in form of SBP elevation during the day 

with higher index of its variability. Their BP changes were associated with the presence of diabetic 

nephropathy and proteinuria.  
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PUBLIC HEALTH IMPACT OF RAPID IDENTIFICATION OF 
EPIDEMIOLOGICALLY IMPORTANT CHARACTERISTICS OF SALMONELLA 

SPP. BY MALDI-TOF MS 

Martin Novak1, Tatiana Kochlanova2, Anna Tvrda3, Nina Kotlebova4 

 

Abstract: 

Introduction: Infections caused by Salmonella are an ongoing worldwide public health problem, often found as a source of 

nosocomial infections, which cause significant socio-economic burdens. Salmonella is a major food-borne pathogen causing 

primarily gastrointestinal diseases as well as other localized and systemic infections and extraintestinal complications. MALDI-

TOF MS is a new method used by clinical laboratories for rapid, reliable, cost-effective and user-friendly diagnosis of many 

medical important bacteria of public health interest. The use of this technique improves early identification of genus Salmonella 

on the species, subspecies and even serovar level, which has a positive impact on public health. 

Objectives: The aim of the study was to evaluate the importance of MALDI-TOF mass spectrometry for rapid identification of 

epidemiologically important Salmonella serovars. Based on the latest knowledge about specific biomarker molecules the 

possibility to identify Salmonella enterica subsp. enterica serovar Enteritidis was verified, which is one of the most common 

serovars present in Europe associated with gastrointestinal diseases. For serovar Enteritidis a unique mass peak at m/z 6,036 

was used. 

Methods: 140 clinical Salmonella isolates were collected from January to October 2017. Serotyping of Salmonella species, 

subspecies and serovars was performed by slide agglutination technique: 139 isolates were identified as Salmonella enterica 

subsp. enterica and one isolate as Salmonella enterica subsp. diarizonae (IIIb). From 139 isolates of Salmonella enterica subsp. 

enterica the following serovars were detected: 108 Enteritidis, 12 Typhimurium, 6 Infantis, 3 Agona, 3 Derby, 7 others. All 

isolates were identified also by MALDI-TOF MS as Salmonella spp. For all isolates a unique mass peak at m/z 6.036 was used, 

which is considered to be relevant for serovar Enteritidis according to the most recent known data. 

Results: 103 isolates from a total of 108 slide agglutination positive isolates for serovar Enteritidis showed a specific mass 

signal at  m/z 6,036 (+/-). 5 isolates did not contain this specific protein. After repeated analysis from re-culture, the specific 

protein was found also in the remaining 5 isolates. 32 serovars other than Enteritidis did not contain this specific biomarker 

molecule. 

Conclusion: We can confirm that MALDI-TOF MS is a rapid and reliable method to identify of the most common serovar 

Salmonella Enteritidis based on the diagnostic marker peak at m/z 6,036 identified by recent studies.  This unique mass signal 

showed 100% specificity and 95% sensitivity for Enteritidis serovar in our study. We can conclude that the determination of 

this frequently present serovar is significantly accelerated by MALDI-TOF MS. The rapid and reliable diagnosis is important 

for the early treatment and prevention of the spread of salmonellosis with a positive impact on public health. 

UDC Classification: 616-093, DOI: 10.12955/cbup.v7.1455 

Keywords: Salmonella spp., MALDI-TOF MS, public health, infection, identification 

 

Introduction 

Infections caused by Salmonella are an ongoing worldwide public health problem, often found as a 

source of nosocomial infections, which cause significant socio-economic burdens (Kuhns et al., 2012; 

Hiller et al., 2019). In terms of distribution, Salmonella are extensively represented within the 

environment as major zoonotic food-borne pathogens, causing outbreaks (Dieckmann & Malorny, 

2011). As Besser (2018) writes, Salmonella epidemiology is facing important challenges and new 

opportunities due to the rapid adoption of culture independent diagnostic test panels by clinical 

laboratories.  

Salmonella identification 

The genus Salmonella consists of two species, Salmonella enterica and Salmonella bongori. The 

different S. enterica subspecies are indicated by symbols and six subspecies are known: S. enterica 

subsp. enterica (I), S. enterica subsp. salamae (II), S. enterica subsp. arizonae (IIIa), S. enterica subsp. 

diarizonae (IIIb), S. enterica subsp. houtenae (IV), and S. enterica subsp. indica (VI). This nomenclature 
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reflects the present understanding of Salmonella taxonomy (Issenhuth-Jeanjean et al., 2014; Ryan et al., 

2017).  

Serotyping of Salmonella 

Currently, 2,610 different Salmonella serovars have been recognized according to the White-

Kauffmann-Le Minor classification scheme (Dieckmann & Malorny, 2011). As Guibourdenche et al. 

(2010) write, this serotyping scheme is a gold standard for the identification of Salmonella below the 

subspecies level. This method is based on a serotyping of the somatic O antigens (lipopolysaccharid), 

flagellar H1 and H2 antigens (flagellar proteins) and capsular Vi antigens (capsular polysaccharid) by 

slide agglutination (Grimont & Weill, 2007; Guibourdenche et al., 2010; Issenhuth-Jeanjean et al., 2014; 

Ryan et al., 2017). Traditional serology and the White-Kauffmann scheme have been accepted 

worldwide for Salmonella serotyping (Ibrahim & Morin, 2018).  

Identification of Salmonella by MALDI-TOF MS 

Matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) is a 

new method used for rapid and reliable diagnosis of many medical important bacteria of public health 

interest. As Kostrzewa (2018) writes, the MALDI Biotyper has significantly improved clinical 

microbiology in the area of microorganism identification. The introduction of the MALDI Biotyper in 

laboratories substantially changed microbiology practice. This has been called revolutionary, because 

rapid microbiological diagnostics have been shown to have a positive effect on patient management 

(Kostrzewa, 2018, Idelevich et al., 2018). A mass spectrometer is composed of an ion source to ionize 

and transfer sample molecules ions into a gas phase, a mass analyzer that separate ions according to 

their mass-to-charge ratio (m/z) and a detection device to monitor the separated ions. Samples are 

prepared by mixing with a matrix which results in the crystallization of the sample within the matrix 

(Croxatto et al., 2012). MALDI-TOF MS analysis identifies bacteria on the basis of their protein profile. 

The identification is based on a comparison of the mass spectra of bacterial proteins with the known 

protein reference spectra in the database (Croxatto et al., 2012; Neuschlova et al., 2017).  

Modern methods in clinical microbiology 

Nowadays, several modern methods are used in clinical microbiological laboratories, that present a cost-

effective, rapid and reliable way of identifying of a broad spectrum of pathogens causing many local 

and systematic infections in gastrointestinal, urogenital, respiratory tract and other areas of the body 

(Kompanikova et al., 2017). New methods based on microarrays as well as on the detection of protein 

spectra by MALDI-TOF mass spectrophotometry (MS) are suitable for routine clinical use (Neuschlova 

et al, 2017; Kompanikova et al., 2017). Automated analysis of protein spectra from different microbial 

populations is an important tool for epidemiological studies and may have an impact on public health 

(Rodríguez-Sánchez et al., 2019). Rapid and reliable identification of pathogens, including Salmonella 

sp., is important for surveillance, prevention, and control of food-borne diseases (Dieckmann et al., 

2008). 

In routine diagnosis by MALDI-TOF MS Salmonella can be identified on a genus level only. Lower 

level identification is not possible with conventional identification because of the close proximity of 

protein spectra (Bilecent et al., 2015). The prevailing approach for bacterial identification in MALDI-

TOF MS is the fingerprinting method, which compares the mass spectra of target isolates with those of 

well characterized reference strains in commercially available protein spectra databases (Fothergill et 

al., 2013; Singhal et al., 2015). Using whole cells, up to 30 constant peaks whose molecular weight is 

in the range of 4,000-13,000 Da are detected in mass spectra. Salmonella is one of the epidemiologically 

important and clinically relevant pathogens for which the number of these peaks is sufficient to identify 

at the genus and species level only (Dieckmann et al., 2008; Dieckmann & Malorna, 2011). Using a 

decision tree based on the presence/absence of specific peaks, corresponding mainly to ribosomal 

proteins, the authors achieved correct identification of the most commonly encountered S. enterica 

subsp. enterica serovars with 100% sensitivity and specificity. More recently, a study using similar 

peaks allowed correct identification of 94% S. enterica subsp. enterica serovars assignment using a set 

of 12 species-specific peaks (Ojima-Kato et al., 2017; Rodríguez-Sánchez et al., 2019). 

Objectives 

The aim of the study was to evaluate the importance of MALDI-TOF MS for rapid identification of 

epidemiologically important Salmonella serovars, based on serovar specific biomarker molecules and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2607147/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2607147/
https://link.springer.com/content/pdf/10.1007%2Fs00253-017-8563-3.pdf
https://link.springer.com/content/pdf/10.1007%2Fs00253-017-8563-3.pdf
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point out of this rapid identification with public health importance. Salmonella enterica subsp. enterica 

serovar Enteritidis is the most common serovar in Europe associated with gastrointestinal diseases. Our 

study was based on the study by Dieckmann and Malorna (2011), who selected serovar specific 

biomarker molecules for the rapid identification and classification of the most frequently occurring 

Salmonella enterica serovars. For serovar Enteritidis a unique mass peak at mass-to-charge ratio m/z 

6,036 was used, which responds to a not yet characterized protein. The presence of the same protein at 

m/z 6,009 indicates another serovar (Dieckmann et al., 2008; Dieckmann & Malorny, 2011). 

Material and methods 

A total of 140 clinical Salmonella isolates were collected from January to October 2017, on Clinical 

Biochemistry, JSC, in Slovakia. All of these isolates were identified by MALDI-TOF MS as Salmonella 

spp. Serotyping of Salmonella species, subspecies and serovars was performed by the slide agglutination 

technique. 139 isolates were identified as Salmonella enterica subsp. enterica (I) and one isolate as 

Salmonella enterica subsp. diarizonae (IIIb). From 139 isolates of Salmonella enterica subsp. enterica 

the following serovars were detected: 108 Enteritidis, 12 Typhimurium, 6 Infantis, 3 Agona, 3 Derby, 

and 7 others. All isolates were identified also by MALDI-TOF MS as Salmonella spp. For all isolates a 

unique mass peak at m/z 6,036 was used, which is considered to be relevant for serovar Enteritidis 

according to the most recent known data. All Salmonella came from clinical material. Patient’s rectal 

swabs were inoculated directly on MacConkey agar and selenite cystine broth. The strains were grown 

for 24 hours at 37°C. The swab was then propagated in 24h selenite at 37°C. After 24 hours of cultivation 

in the broth, the swab was inoculated on deoxycholate agar, where the strains were grown at 37°C for 

24 hours. Salmonella identification was performed routinely, and whole cell identification was 

performed directly from the plate by MALDI-TOF MS without extraction. The samples were mixed 

with matrix α-cyano-4-hydroxycinnamic acid, as recommended by the manufacturer Bruker Daltonics, 

Bremen, Germany. Samples with a matrix resulted in the crystallization of the sample within the matrix. 

MALDI-TOF MS identification of isolates was performed on a Microflex LT linear spectrometer with 

a Bruker microSCOUT ion source and a TOF flight time analyzer. The setup proposed by the 

manufacturer for routine identification was used. A nitrogen laser (λ = 337 nm), a positive linear mode 

(20kV, m/z 2000-20,000) under the control of FlexControl software 3.3 was used to obtain ions at 2-20 

kDa. Each spectrum was obtained by averaging up to 240 laser shots. Automated analysis of the protein 

spectrum was performed by MALDI BioTyper version 3.0, comparing the unknown spectrum with the 

database. In order to find a unique peak, it was necessary to regain the protein profile, which was then 

analyzed in the Flexanalysis (Bruker) program to determine the presence of the peak. After identifying 

isolates as Salmonella spp. the isolates were inoculated on TSI agar and cultivated for 24 hours 37°C. 

The next day they were agglutinated according to the White-Kauffmann-Le Minor scheme, using 

agglutination sera (Oxoid). 

Results 

A total of 140 clinical Salmonella isolates were identified by MALDI-TOF MS as Salmonella spp. 

Serotyping of Salmonella was performed by slide agglutination technique. 139 isolates were identified 

(Table 1) as Salmonella enterica subsp. enterica (I) and one isolate as Salmonella enterica subsp. 

diarizonae (IIIb). From 139 isolates of Salmonella enterica subsp. enterica the following serovars were 

detected: 108 Enteritidis, 12 Typhimurium, 6 Infantis, 3 Agona, 3 Derby, and 7 others (Table 2, Figure 

1). All isolates were identified also by MALDI-TOF MS as Salmonella spp. For all isolates a unique 

mass peak at m/z 6,036 was used, which is considered to be relevant for serovar Enteritidis according 

to the most recent known data.  

Data of mass spectra were exported into Microsoft Excel and were sorted by weight of peaks (m/z). 103 

isolates from a total of 108 slide agglutination positive isolates for serovar Enteritidis showed a specific 

mass signal at  m/z 6,036 (+6 Da/–8 Da). 5 isolates did not contain this specific protein. After repeated 

analysis from re-culture, the specific protein was found also in the remaining 5 isolates.  32 serovars 

other than Enteritidis did not contain this specific biomarker molecule. Mass peaks (m/z) by whole cell 

MALDI-TOF MS of Salmonella enterica subsp. enterica detected by serovar Enteritidis varied in our 

study from 6,026 to 6,040 (Table 3, Figure 2). Median of the mass values was at m/z 6,034. Mass values 

for peaks observed in spectra of tested strains were within a mass tolerance window (+6 Da/–8 Da). A 

precision of the mass/charge (m/z) value was 0.13% in the downward direction and 0.10% in the upward 
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direction. 100% specificity and 95% sensitivity showed this unique mass signal for Enteritidis serovar 

in our study.   

Table 1: Present number of serovars in species and subspecies of Salmonella 

Salmonella enterica number of isolates 

                 subsp. enterica (I) 139 

                 subsp. diarizonae (IIIb)      1 

Total number 140 
 

Source: Authors 
 

Table 2: Present number of serovars in species and subspecies of Salmonella enterica subsp. enterica  
Salmonella enterica subsp. enterica  number of isolates 

serovar Enteritidis 108 

serovar Typhimurium 12 

serovar Infantis 6 

serovar Agona 3 

serovar Derby 3 

others                     7 

Total number 139 
 

Source: Authors 
 

Figure 1: Identified serovars of Salmonella enterica subsp. enterica 

 

Source: Authors 

 

Table 3: Mass peaks (m/z) by whole cell MALDI-TOF MS of Salmonella enterica subsp. enterica 

detected by serovar Enteritidis 

Mass/charge (m/z) number of isolates 

6,026 2 

6,027 2 

6,028 1 

6,029 2 

6,030 3 

6,031 3 

6,032 11 

6,033 13 

6,034 18 

6,035 21 

6,036 12 

6,037 7 

6,038 8 

6,039 4 

6,040 1 

Total number  108 
 

Source: Authors 

7

3

3

6

12

108

0 20 40 60 80 100 120

 others

serovar Derby

serovar Agona

serovar Infantis

serovar Typhimurium

serovar Enteritidis

number of serovar



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

787 

Figure 2: Mass peaks (m/z) by whole cell MALDI-TOF MS of Salmonella enterica subsp. enterica 

serovar Enteritidis 

 

Source: Authors 

Discussion 

Salmonella is a major food-borne pathogen causing primarily gastrointestinal diseases as well as other 

localized and systemic infections and extraintestinal complications (Kompanikova et al., 2016). 

MALDI-TOF MS is a revolutionary method used by clinical laboratories for rapid, reliable, cost-

effective and user-friendly diagnosis of many medical important bacteria of public health interest. The 

use of this technique improves early identification of genus Salmonella on the species, subspecies and 

even serovar level, which has a positive impact on public health.  

Several studies confirm, that MALDI-TOF MS is a method appropriate for monitoring the 

epidemiological situation with regard to virulent and highly resistant pathogens among which 

Salmonella belongs (Rodríguez-Sánchez et al., 2019). Identification and diagnosis of affected patients 

as well as implementation of isolation measures would be greatly facilitated in the case of routine 

introduction of rapid protein acquisition and analysis, which has a positive impact on patient 

management and public health (Idelevich et al., 2018; Rodríguez-Sánchez et al., 2019). Preventing the 

spreading of infection and increasing the curative ratio is very important for the rapid detection, timely 

treatment and modern disease management of Salmonellosis (Tae-Hoon Kim et al., 2017; Schubert & 

Kostrzewa, 2017). 

According to Dieckmann and Malorny (2011), MALDI-TOF MS is the recommended method for 

clinical practice, based on its reliability, speed and affordability. In their study they analyzed 913 

Salmonella isolates, 89 different serovars, 53 of which were identified as Salmonella Enteritidis. The 

unique protein was found in the m/z region 6,036 and presented its 100% exclusivity. Sensitivity was 

86.5% for this serovar. Larger mass tolerance window (±5 Da) were preliminarily assigned larger and 

low-intensity protein peaks (Dieckmann et al., 2008).  

Kang (2017) found in his study that MALDI-TOF provides high accuracy in species-level identification, 

but their results show that it was limited to the type or subtype of Salmonella serovars. 

As Leuschner et al. (2003) write, they analyzed 5 S. Enteritidis isolates and found a specific peak at m/z 

6,030. The authors analyzed the peaks manually, with a tolerance of 0.2% in both directions. This peak 

is probably identical to the peak m/z 6,036 of Dieckmann and Malorny (2011). In our study a tolerance 

of the m/z 0.13% was detected in the downward direction and 0.10% in the upward direction. 

In our study we found a unique peak in 108 clinical isolates of Salmonella Enteritidis and confirmed its 

100% specificity. Repeated culture and identification were performed in 5 isolates of 108. The peak was 

found in all 5 cases after re-measurement. The sensitivity of the identification method was 95% in our 

study. Dieckmann and Malorny (2011) report sensitivity of 86.5%. This number also confirms their 

findings that from fresh clinical material, the sensitivity of the biomarker is higher. 
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Many researchers confirm that MALDI-TOF MS makes an excellent tool for monitoring the 

epidemiology of highly resistant or virulent pathogens as well as for outbreak detection and for screening 

of isolates within an outbreak or for the detection of slow-growing bacteria (Neuschlova et al., 2017; 

Akyar et al, 2018; Cenci et al., 2018; Rodríguez-Sánchez et al., 2019). 

One of the major advantages of MALDI-TOF MS technology for identification of pathogens is the time-

to-result, which is reduced from 24-48 h to less than an hour (Croxato et al., 2012). 

Conclusions 

We can confirm that MALDI-TOF MS is a rapid and reliable method to identify the most common 

serovar Salmonella Enteritidis based on the diagnostic marker peak at m/z 6,036 identified by recent 

studies. This unique mass signal showed 100% specificity and 95% sensitivity for Enteritidis serovar in 

our study. We can conclude that the determination of this frequently present serovar is significantly 

accelerated by MALDI-TOF MS. The rapid and reliable diagnosis is important for the early treatment 

and prevention of the spread of salmonellosis with a positive impact on public health. 
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VARIATION OF COMORBIDITIES IN ROMANIA AT THE LAU2 LEVEL, 
A CROSS-SECTIONAL ANALYSIS 

Adrian Pana1, Bogdan-Vasile Ileanu2 

 

Abstract: 

Introduction: Romania is still lagging behind in regard to main health indicators when compared to average values of 

European Union countries with a disproportionate share of disability due mainly to chronic diseases. There are tools available 

to quantify the negative health outcomes due to comorbidities, and among them the Elixhauser Index was found to be the best 

to predict health care utilization and expenditures. 

Objective: To measure the extent of comorbidities at the LAU2 level using the Elixhauser Index. 

Methods: All relevant comorbidities at the local level were summed-up using the Elixhauser index. This was followed with 

standardization by population number and then by 10-year age group. Due to large oscillation from one year to another 

during the 2014-2016 period, the geometrical mean was computed, then few measures of the variation such as decile ratio 

and variation coefficient were also computed.  

Results: High variability of comorbidities is observed at the local level (LAU2). Clusters of comorbidities concentration are 

found near medical university centers and localities in non-MUC districts located at the furthest distance from the county 

residential center. 

Conclusions: Several factors such as proximity to referral hospitals, increased accessibility to these hospitals due to low 

control at primary healthcare levels, availability of diagnostic technologies and different diagnostic coding patterns, as well 

as isolation and unavailability of primary health care services are listed as possible factors that can explain these results. 

UDC Classification: 614.2, DOI: 10.12955/cbup.v7.1456 

Keywords: Comorbidities, Elixhauser Index, Cross-sectional variation, LAU2 unit, Romania

 

Introduction 

Although key health indicators in Romania had a tendency for improvement in the last few years, 

values regarding life expectancy at birth, and standardized general mortality rates are still far behind 

when compared to the average values for European Union countries according to European Health 

Information Gateway database (EHIG, 2019). According to the Institute of Health Metrics and 

Evaluation estimations, the top causes of deaths and premature deaths for the Romanian population are 

related to chronic diseases (IHME, 2019). One in four people declared that they suffer of at least one 

chronic condition according to a perceived health status survey administered in 2014 on the Romanian 

population (NIS, 2014), and with the population aging, the share of multi-morbidity is even higher 

(Brenan et al., 2017). 

According to the Global Burden of Diseases studies, the age-specific ratio of observed-to-expected 

mortality rates for the Romanian population is mainly positive for the younger population and negative 

for the adult and elderly population (Murray et al., 2017). Also, even though the life expectancy is 

increasing both at birth and at 65 years old as compared to 1990, the proportion of health adjusted life 

years is decreasing for the same period (Kyu et al., 2018). 

Analyzing the extent of comorbidities or multimorbidity in a population, offers insights not only about 

the burden of diseases, but also about the potential negative health outcomes according to Alonso-

Moran et al. (2015). There are several co-morbidity and multi-morbidity indexes developed in order to 

quantify and predict negative health outcomes, such as the Charlson Comorbidity Index (Charlson, 

1994), the Elixhauser Index (Elixhauser et al, 1998), and the Chronic Diseases Score (Putnam et al., 

2002). Out of these indices, the Elixhauser index was the best one to predict health care utilization and 

expenditures according to Ou et al. (2012), in a study regarding the comparative performance of 

performance indices for diabetic Medicaid patients in the United States. 

Taking into account the fact that the Romanian population is ageing and has a disproportionate share 

of disability mainly due to chronic diseases, we decided to analyze the variation of comorbidity at the 

local level using the Elixhauser index. 

 

                                                           
1 Bucharest University of Economic Studies; (2) Center for Health Outcomes and Evaluation, Bucharest, 

Romania, adrian.pana@me.com  
2 Bucharest University of Economic Studies; (2) Center for Health Outcomes and Evaluation, Bucharest, 

Romania, ileanub@yahoo.com  



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

791 

Data and methodology 

The data used in this study came from different sources. The Statistical Centre of National Institute of 

Public Health, Romania, provided the hospitalization data. The population data was downloaded from 

the public portal TEMPO of The Romanian National Institute of Statistics. The distances between the 

local administrative unit (here LAU2) and the county residential center were computed by the authors 

using the free Google distance application programming interface (API) tool. The reference period 

was 2014-2016.   

First, we computed a local LAU2 Elixhauser comorbidity index. Starting from the methodology 

proposed by Elixhauser for one patient, we defined the 𝐸𝐿𝑋𝑖𝑡 by counting all the comorbidities for all 

hospitalized patients from a particular locality i, in a calendar year t 

𝐸𝐿𝑋𝑆𝑖𝑡 = ∑ ∑ 𝑥𝑘𝑗𝑖𝑡

30

𝑘=1

𝑛𝑖

𝑗=1

 

where k=1..30 represent a counter for comorbidities, j represents a counter for the number of patients 

and 𝑥𝑘𝑗𝑖𝑡 represents the number of patients in year t, from locality i which have a particular 

comorbidity k. In each LAU2 we consider that there are ni patients with comorbidities. Since the 

number of comorbidities is directly correlated with the age of the patient and the total score will be 

also dependent by the number of hospitalized patients, we decided to standardize the score in two 

stages. First, we divided the ELIXSit by total residential population in year t and locality i. Then we 

computed the age-standardized Elixhauser comorbidity index in order to remove age effects in cross-

sectional comparison. The standardization was made by 10-year age groups, from 0-9 year group to 

80+, using as standard population the residential population of the LAU2 from 2011, the last year of 

the National Census. As a result, the ELIXS standardized index has the following relation:  

𝐸𝐿𝐼𝑋𝑆𝑖𝑡
𝑎𝑔𝑒−𝑠𝑡𝑑

= ∑ 𝑤𝑎
9
𝑎=1

𝑋𝑎𝑖𝑡

𝑃𝑎𝑖𝑡
  

where 𝑤𝑎 is the weight of the population from age-group a in the total standard population, as defined 

here, 𝑋𝑎𝑖𝑡 is the total Elixhauser index from age-group a, locality i and year t and 𝑃𝑎𝑖𝑡 is the residential 

population from age-group a, year t and locality i. 

Further, in order to reduce the variation from one year to another we computed one synthetical 

measure for each locality as a geometrical mean,  

𝐸𝐿𝐼𝑋𝑆𝑖2014−2016
𝑎𝑔𝑒−𝑠𝑡𝑑

= √𝐸𝐿𝐼𝑋𝑆𝑖 2014
𝑎𝑔𝑒−𝑠𝑡𝑑

∗ 𝐸𝐿𝐼𝑋𝑆𝑖 2015
𝑎𝑔𝑒−𝑠𝑡𝑑

∗ 𝐸𝐿𝐼𝑋𝑆𝑖 2016
𝑎𝑔𝑒−𝑠𝑡𝑑3

 

With the values of ELIXS achieved, several classical measures such as the Pearson correlation and 

variation coefficient (CV), decile ratio, were computed in order to analyze variability and its causes.  

For simplicity, in the next sections, the 𝐸𝐿𝐼𝑋𝑆𝑖2014−2016
𝑎𝑔𝑒−𝑠𝑡𝑑

 is called the Elixhauser Index (EI). For a 

detailed analysis we define two classes of counties: (1) MUC - the counties that have major medical 

university center. Here we included Bucharest, Cluj, Timis, Iasi and Craiova NUTS-3 units and (2) 

Non-MUC, formed by the other 37 NUTS-3 units. 

Results and Discussion 

According to Figure 1 the variability of the age-standardized Elixhauser Index is important. In the 

Northwest Region and Southwest Region of Romania, many localities have a very high level of EI. 

Some other focal points formed by LAU2 units with high level of EI are visible around Medical 

University Centers like Cluj-Napoca, Iasi and Bucharest. In contrast, a yellow area was delimited in 

the center of Romania (Brasov, Covasna, Harghita county), in the West (Timis-Arad area) and in the 

Southeast part, the counties neighboring the Black-Sea. Even if the color shows a very high contrast 

across the country, looking at the decile values we can observe that the ratio decile 9 vs. decile 1 is 

below 2. When a correlation analysis is made, absolute values of the Pearson correlation are below 

0.1.  

But when the results plotted in the Figure 2 are studied, we observe that in the proximity of Medical 

University Centers we have an excess of comorbidities. This association decreases slowly by distance 

until the distance reach about 90 km, equivalent to 1.5-2 hours of normal driving. More types of 

behavior not necessarily independent can explain this result:  
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Figure 1. The cross-sectional variability of the comorbidity score in Romanian LAU2 units 

 

Source: Authors calculations based on data from the National Institute of Statistics and National 

Institute of Public Health and the methodology proposed by Elixhauser et al. (1998)   

- proximity to referral hospitals as the one in the major medical university centers increase 

accessibility; this is linked with the fact that the referral system is not properly working, and the 

primary health care sector is not acting as a real gate-keeper;  

- increased availability of health-related diagnostic technology amplify the chances to diagnose more 

diseases even in very early stages; 

- several disease coding patterns (up-coding and under-coding practices) are found in hospital settings 

mainly linked with hospital prospective payments and this impacts directly on comorbidity 

accounting; 

For the farthest LAU2, located at more than 90 km from a county residential center, it seems that in 

the non-MUC counties, we have a higher average of EI. This may be related to multiple local factors 

such as isolation, and very low availability of primary health care services. These things may 

contribute to an increase in multimorbidity. 

Figure 2. The association between comorbidity score and distance from residential center 

 
Source: Authors 

In terms of heterogeneity, the coefficient of variation is very close in both groups analyzed here MUC 

vs. Non-MUC, but in the MUC the variation is lower since CV=0.30 while in the Non-MUC has a 

0.33 value. 
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Conclusion 

There is a high variability of comorbidities at the local level (LAU2) although the difference between 

the ninth and first decile is below 2. There are areas that concentrate a high number of comorbidities 

especially around the major medical university centers and in localities from non-MUC districts 

located at the furthest distance from the county residential center. Proximity to referral hospitals, 

increased accessibility to these hospitals due to low control at primary healthcare levels, availability of 

diagnostic technologies and different diagnostic coding patterns, as well as isolation and the 

unavailability of primary health care services are listed as possible factors that can explain the results.  
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ROLE OF HYPERCORTISOLEMIA IN PROGRESSION OF THE COMORBID COURSE OF 
CORONARY ARTERY DISEASE, DIABETES MELLITUS TYPE 2 AND ANEMIA 

Nataliia Pavliukovych1, Oleksandr Pavliukovych2, Oleksandr Buriak3, 

Tamara Kopchuk4, Volodymyr Vivsyannuk5 

 

Abstract: 

INTRODUCTION: Hyperactivation of stress-limiting mechanisms of the organism is a unique physiological response of the 

human being to chronic hypoxia of different origins. 

OBJECTIVES: Investigation of dynamics of cortisol synthesis changes in patients with coronary artery disease with 

comorbid diabetes mellitus type 2 and anemic syndrome in patients of older age groups.  

METHODS: Blood cortisol level was measured in 40 old and senile coronary artery disease patients with comorbid diabetes 

mellitus type 2 and anemic syndrome of different degrees of severity. The control group consisted of 12 patients with 

coronary artery disease without comorbidities that were not significantly different through gender and age from the patients 

of the research groups. Possible effects of telmisartan on the degree of chronic hypoxia were also investigated. 

RESULTS: In patients of old and senile age with coronary artery disease  and comorbid anemic syndrome, same as in case of 

coronary artery disease and anemic syndrome on the background of diabetes mellitus type 2, activation of the cortisol 

synthesis is observed, likely in response to hypoxia as a stress factor in anemia. The degree of severity of the detected 

changes was different depending on the degree of anemia severity. There was no normalization of cortisol content in blood in 

any of the major experimental groups regardless the prescribed treatment with ACE inhibitors or telmisartan. 

CONCLUSIONS: In patients with coronary artery disease, same as in the case of a comorbid course of coronary artery 

disease and diabetes mellitus type 2, an increase of cortisol secretion in response to anemic hypoxia was observed. As the 

degree of severity of the anemic syndrome progressed, gradual decreasing of cortisol blood level was detected. Reduction of 

the intensity of stress-limiting systems in the organism by telmisartan prescription may help to eliminate the adverse effects 

of hypercortisolemia on the progression of coronary artery disease, especially on the background of comorbid diabetes 

mellitus type 2 and anemia. 

UDC Classification: 616.1, DOI: 10.12955/cbup.v7.1457 

Keywords: coronary artery disease, diabetes mellitus, anemia, cortisol

 

Introduction 

The human stress response has evolved to maintain homeostasis under conditions of real or perceived 

stress (Russell and Lightman, 2019). This objective is achieved through autoregulatory neural and 

hormonal systems in close association with central and peripheral clocks. The hypothalamic-pituitary-

adrenal axis is a key regulatory pathway in the maintenance of these homeostatic processes. Cortisol, 

produced by the hypothalamus-pituitary-adrenal axis during a stress response, is still not included in 

the routine evaluation of cardiovascular risk and requires additional and definitive validation (Cozma 

et al., 2017). 

In acute stress, hypersecretion of cortisol in the body is observed. There are many possible 

pathological reactions associated with this fact according to Kawada T. (2016): sympatho-adrenal 

activation with susceptibility to vasoconstriction, decreased heart rate variability, hyper-aggregation of 

thrombocytes, increased heart rate, arterial hypertension, increased C-reactive protein and pro-

inflammatory cytokines levels, interleukin-1 and interleukin-6 secretion. Hammer et al. (2016) and 

Neary et al. (2013) suggested that increased levels of cortisol also contribute to the development and 

progression of heart failure and atherosclerotic processes. Through these mechanisms stress can 

provoke cardiovascular diseases. 
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Aim 

Investigation of changes of the cortisol secretion in patients with coronary artery disease with 

comorbid diabetes mellitus type 2 and anemic syndrome in patients of older and senile age and 

determining possible interconnection between revealed changes and anemic hypoxia severity.  

Material and Methods of Investigation 

Due to the fact that synthesis of certain glucocorticoid in stress conditions is species-specific, and 

human beings are characterized by cortisol secretion, namely by the level of this hormone in the blood 

serum we have estimated glucocorticoid function of the adrenal cortex. 

The level of blood cortisol was measured in 40 old and senile coronary artery disease (CAD) patients 

with comorbid diabetes mellitus type 2 (DM) and anemic syndrome (AS) of different degrees of 

severity. Average age of the investigated patients was 67±4.5 years. The control group consisted of 12 

patients with CAD without comorbidities that were not significantly different through gender and age 

from the patients of the research groups. All patients were treated for their main and comorbid 

diseases (aspirin, beta-blocker, statin, ACE inhibitor), additionally telmisartan was prescribed. 

Therefore, patients with CAD, DM and anemia additionally were randomized into groups depending 

on the prescribed treatment: A – 20 patients who received only basic therapy and B – 20 patients 

whom in the scheme of the basic treatment replacement of ACE inhibitor by angiotensin receptor 

blockers II telmisartan was performed, the last was prescribed in a dose 40 mg daily after meals. 

Duration of in-hospital treatment was 21-24 days, additionally telmisartan was prescribed for out-

hospital treatment over a period of 4-6 months. 

Investigation of cortisol levels in blood plasma was performed by immunoassay analysis on the RT-

2100C  immunoassay analyzer (Rayto Electronics Inc., China). A set of reagents Kortizol-IFA (OOO 

Hema-Medica, Russia) was used with a range of normal values from 150 to 650 nmol/l. 

Results of the Investigation 

Cortisol content in blood serum of patients of the control group was 390.8±52.67 nmol/l, which was 

within the physiological norm (Figure 1). 

Figure 1: Cortisol level in serum of patients with coronary artery disease, diabetes mellitus type 2 

and anemic syndrome 
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Note: * – difference is valid against patients of control group (р<0,05); # – difference is valid against patients 

with CAD and DM (р<0.05) 

Source: Author 

We did not detect significant changes in cortisol blood level due to the comorbid course of CAD and 

DM: cortisol content in the blood serum was 476.7±39.11 nmol/l (p>0.05 compared with the control 

group), which also was within normal values. In patients with CAD and comorbid anemia of different 

degrees of severity, cortisol content was 2.02 times higher (p<0.05) and was 966.2±66.51 nmol/l. In 

case of complication of CAD by DM and AS cortisol level in blood was slightly lower 

(897.4±38.43 nmol/l) and significantly different from the similar value in the control group (p<0.05) 

and patients with CAD and DM without anemia (p<0.05). 
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Thus, as in patients with CAD and comorbid AS, same as in case of CAD and AS on the background 

of DM, activation of the glucocorticoid function of the adrenal cortex and significant 

hypercortisolemia are observed, likely in response to hypoxia as a stress factor in anemia. 

Taking into consideration higher incidence of mild anemia compared with moderate and severe degree 

among patients with CAD and DM type 2, it can be assumed that the effect and course of the disease 

affect the degree of hypercortisolemia. This made us compare the values of the cortisol content in 

serum in patients of the main groups depending on the severity of the comorbid AS. 

As seen in Figure 2, in patients with CAD and mild anemia compared with patients of the control 

group, significant increase in cortisol blood content was observed. Obviously, anemia aggravates 

hypoxia, which occurs in CAD patients due to decreased cardiac output and insufficient perfusion of 

organs and tissues, which results in compensatory activation of cortisol secretion. With progression of 

anemia severity, we observed the tendency towards the depletion of the glucocorticoid function of the 

adrenal cortex with a decrease in the content of serum cortisol, which, however, was not statistically 

significant (p>0.05). For CAD and anemia of moderate severity cortisol level was 883.2±87.78, which 

was 10% less than in patients with anemia of a mild degree. 

Figure 2: Cortisol level in serum of patients with coronary artery disease and diabetes mellitus type 

2 depending on the anemic syndrome severity 
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Note: * – difference is valid against patients of control group (р<0,05); # – difference is valid against patients 

with CAD and DM (р<0.05); ¤ – difference is valid against patients with CAD, DM and mild anemia 

(р<0.05) 

Source: Author 

Similar tendency of the changes of cortisol blood level due to the degree of anemic hypoxia was 

observed in the case of the comorbid course of CAD, DM and anemia. In patients with CAD and DM 

comorbid to mild anemia there was a statistically significant increase of the cortisol content of blood 

serum of 2.07 times compared with patients with CAD and DM (p<0.05), which may be considered as 

activation of the stress-limiting possibilities of the organism in response to hypoxia. Along with 

progression of the comorbid anemia degree of severity, there was a progressive depletion of the 

glucocorticoid function of adrenal glands, accompanied by a statistically significant decrease in 

cortisol blood content by 26% compared with the same figure in patients with CAD, DM and mild AS 

(p<0.05), the values of which, however, did not reach the corresponding value in the group of patients 

with CAD and DM. 

As a result of the conducted treatment, patients in both experimental groups were characterized by a 

certain dynamics of changes in the cortisol blood level, which was manifested by a marked tendency 

towards the reduction of the hypercortisolemia in the blood serum of patients with CAD, DM type 2 

and comorbid anemia (Figure 3). The degree of severity of the detected changes was different 

depending on the type of treatment. 

In patients of group A, treated by the standard scheme of treatment (aspirin, beta-blocker, statin, ACE 

inhibitor), cortisolemia decreased by 12% compared with its corresponding values before treatment 

(771.9±93.10 and 874.5±41.12 nmol/l, respectively), which, however, was not statistically significant 
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(p>0.05) and 1.97 times higher than that in the control group (p<0.05). The average level of cortisol in 

patients of group B (where ACE inhibitors were replaced by telmisartan because of low adherence of 

the patients to prolonged treatment with ACE inhibitor) was 663.7±96.69 nmol/l, statistically 

significantly differing by 27% for its corresponding value before treatment (p<0.05). There was no 

normalization of cortisol content in blood in any of the major experimental groups. 

Figure 3: Cortisol level in serum of patients with coronary artery disease, diabetes mellitus type 2 

and anemia depending on the prescribed treatment 
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Note: * – difference is valid against patients before and after treatment (р<0.05); # – difference is valid 

against patients of control group (р<0.05) 

Source: Author 

Conclusion 

Thus, in patients with CAD and anemia, same as in the case of a comorbid course of CAD, AS and 

DM, an increase of cortisol secretion in response to anemic hypoxia was observed. As the degree of 

severity of the comorbid AS progressed, gradual significant decreasing of hypercortisolemia level was 

detected. Therefore, chronic hypoxia in patients with comorbid course of CAD, DM and anemia, 

particularly of a mild degree of severity, may contribute to constant hypercortisolemia, progression of 

CAD and increasing of general cardiovascular risk. Progression of comorbid anemia severity in such 

patients may partially play a protective role as it is characterized by the decreasing of the 

hypercortisolemia degree. Reducing the intensity of stress-limiting systems in the organism may help 

to eliminate the adverse effects of hypercortisolemia on the progression of coronary artery disease, 

especially on the background of comorbid diabetes mellitus type 2 and anemia. Prescription of 

telmisartan in such patients may have some benefits over ACE inhibitors taking into consideration its 

positive effects on the decreasing of blood cortisol levels. 
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TRAUMATIC HEALTH EFFECTS DUE TO A STORM: AN OBSERVATIONAL 
CASE-STUDY ON PATIENTS RECEIVED AT THE COUNTY EMERGENCY 

CLINICAL HOSPITAL FROM TIMISOARA 

Cristina Petrescu1, Mihai Grecu2, Silvia Barbu3, Marius Craina4

 

Abstract:  

Objective: The aim of the performed study was to investigate the traumatic health effects in patients received at the emergency 

service due to a storm event that happened on the 17th of September 2017 in Timisoara.  

Material of study consisted of a sample of 75 patients (62.67% males, 37.33% females) who came to the emergency service of 

the County Hospital with traumatic health effects.  

The method was an observational case-study with an investigation of traumatic health effects.  

Results: Traumatic health effects due to the storm were caused by patients falling (51.78% of diagnostics: fractures, contusions, 

sprains) and by being hit by flying objects (42.85% of diagnostics: craniocerebral traumatisms and contusive wounds). The 

patients were either sent home (54.66%), admitted (25.34%) and hospitalized (13.33% more than 10 days) or transferred (12%).   

Conclusion: Traumatic health effects due to the storm were severe and involved substantial recovery time and considerable 

expense of resources.   

UDC Classification: 614, 617, DOI: 10.12955/cbup.v7.1458 

Keywords: traumatic health effect, storm, observational case-study 

 

Introduction 

Climate change poses unprecedented threats to human health by impacting upon food and water security, 

heat waves and droughts, violent storms, infectious diseases, and rising sea levels (Barrett et al., 2015). 

The risk of extreme precipitations and wind speed was found to be associated with concurrent 

phenomena (cyclone, front and thunderstorm) in causing extreme weather (Dowdy & Catto, 2017). 

Wind disasters as natural calamities often cause property damage (collapse of houses or other manmade 

structures) (Marchigiani et al., 2013). In the same research study by Marchigiani et al. (2013), there is a 

classification of health effects due to disasters: prior to impact, impact, immediate post impacts and long 

term post impact. Health effects of impact (trauma, wounds, and lacerations) and immediately post 

impacts (falls, lacerations, puncture wounds and blunt trauma) determine whether people go or are taken 

to emergency services. The emergency services of a County hospital needs to be prepared for future 

extreme weather events. On the other hand, a study by Brown et al. (2018) showed that distorted beliefs 

that cause exaggerated anxiety in people created by the individuals` risk perception change in response 

to the frequency and magnitude of future shocks and can encourage over-investment in preventative 

measures. The aim of the performed study was to investigate traumatic health effects in patients who 

were received at the emergency services of the County Emergency Clinical Hospital in Timisoara due 

to a storm that happened on the 17th of September 2017.  

Material and method  

The material of study consisted of a sample of 75 patients (62.66% males and 37.33% females, 25.34% 

aged 50-60 years) who came to the emergency services of the “Pius Branzeu” County Emergency 

Clinical Hospital Timisoara to receive medical assistance for traumatic health effects, after a storm that 

happened on the 17th of September 2017.   

The method consisted of an observational case-study with data collection from the primary evidence 

provided by the “Pius Branzeu” County Emergency Clinical Hospital Timisoara of the patients recorded 

with traumatic health effects due to a storm during 17th-18th September 2017. Traumatic health effects 

were direct due to the storm or indirect after the storm, when people tried to repair damage to buildings 
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or to clear the streets of the broken branches and fallen trees. The initial outcome of recording of the 

traumatic health effects due to the storm was to report them to local and national authorities.  

We considered the following stages in the epidemiological analysis: (1) general information regarding 

the patients such as gender, age, residence and time of arrival at the emergency service: (2) the 

established traumatic diagnosis due to the storm and the causes related to them; (3) the interventions 

and referral from the emergency service; (4) the established diagnosis of the admitted patients and the 

number of hospitalization days. Statistical approach (frequencies) was performed with the aid of the 

SPSS 20 program. 

Confidentiality and protection of the patients’ data was assured by the hospital with strict reference to 

statistical processing by concluding a collaboration contract with the hospital leadership. For the project 

in which this study is included we asked for and obtained ethical approval from the Ethical Commission 

of the University of Medicine and Pharmacy “Victor Babes” from Timisoara.  

Results 

General information regarding the patients 

The 75 patients, who came to the “Pius Branzeu” County Emergency Clinical Hospital Timisoara with 

traumatic health effects due to the storm, presented the following distribution depending on their gender, 

age, residence and time of arrival at the emergency services.  

62.67% of patients (47) were male and 37.33% of patients (28) were female. Considering age groups in 

decades, the patients most affected by the storm event were in the age group 50-60 (19, 25.34%), 

followed by 30-40 (14, 18.67%) and then 20-30 years (13, 17.33%). Distribution of patients depending 

on residence indicated that 38.67% of patients (29) were from Timisoara, 6.67% of patients (5) came 

from other towns, 2.66% of patients (2) came from other countries and 33.34% of patients (25) came 

from rural areas of Timis county. When we considered the county of residence, we noticed that 78.66% 

of the patients (59) came to the hospital from Timis county, and 21.33% of patients (16) came from 

other counties. Distribution depending on time of arrival at the emergency service showed that the 

majority of patients (57, 76%) with traumatic health effects due to the storm came on the 17th of 

September. 24% of patients (18) with traumatic health effects due to the storm came to the emergency 

services on the 18th of September. One patient was declared deceased and three patients left the 

emergency services before receiving medical assistance.  

The established traumatic diagnosis due to the storm and the causes related to them  

At the emergency services, 112 diagnosis were established, the most frequent being: contusive wounds 

(24, 21.42%) and fractures (24, 21.42%), followed by craniocerebral traumatisms (CCT) (21, 18.75%), 

contusions (15, 13.39%) and sprains (10, 8.92%) (Table 1). 53.33% of patients (40) presented 1 

diagnosis, 22.66% of patients (17) presented 2 diagnosis and 1.33% of patients (1) presented 5 diagnosis 

of traumatisms established at the emergency service (Figure 1).  

Table 1: Distribution of trauma diagnosis depending on cause 

Trauma diagnostic Falling Being  Hit Being  crushed   Not registered Total 

Contusion 10 2 2 1 15 

Crushing 0 2 0 0 2 

Amputation 0 1 0 0 1 

Contusive wound 7 15 0 2 24 

Cut Wound 1 4 0 1 6 

CCT 7 14 0 0 21 

Fracture 16 6 2 0 24 

Sprain 9 0 1 0 10 

Coma 0 2 0 0 2 

Paralysis 0 0 1 0 1 

Tensional leap 1 0 0 0 1 

Urethral rupture 0 0 1 0 1 

TILTC1basin 0 0 1 0 1 

Bleeding 1 2 0 0 3 

Total 52 48 8 4 112 
 

Source: Author 
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Figure 1: Number of traumatic diagnosis per patient 

 

Source: Author 

When we considered the causes of traumatisms, it was found that 51.78% of trauma diagnosis (52) were 

resultant of people falling from a height (usually more than 2 meters) or by simple falling to the ground. 

42.85% of diagnosis (48) in patients received at the emergency services were caused by being hit with 

different materials (glass, tree branches, trees, metal, roofs or other building materials). 7.14% of 

diagnosis (8) were caused by people being crushed (Table 1). 

A direct relation between the diagnosis established at the emergency services and causes due to the 

storm resulted in the performed study. The following results proved to be useful in this purpose. We 

noticed that fractures (14.28%, 16 diagnosis), contusions (8.92%, 10 diagnosis) and sprains (8.03%, 9 

diagnosis) were caused by falling. Meanwhile, craniocerebral traumatisms - CCT (12.5%, 14 diagnosis) 

and contusive wounds (13.39%, 15 diagnosis) were determined by being hit by objects. One patient 

presented 5 separate diagnosis (fractures, sprains, paralysis, urethral ruptures, and a TILTC1 basin) 

caused by being crushed (Table 1). 

Interventions and referral from the emergency service 

The following interventions were performed in the emergency services: 33.33% of patients (25) were 

consulted and sent home with recommendations; 25.34% patients (19) were admitted into the hospital, 

and 12% of patients (9) were transferred to other hospital units; 12% of patients (9) had dressings applied 

on their wounds; 6.66% (5) had their wounds sutured and 5.33% of patients (4) had their fractures or 

sprains reduced and immobilized.   

In term of places where the patients were referred from the emergency services, 54.66% of patients (41) 

were sent home, 9.33% of patients were admitted to neurosurgery (7), 6.66% to orthopedic traumatology 

(5), 4% to maxilofacial-surgery (3), 2.66% to politraumatology (2) and 1.33% of patients (1 each) to 

surgery and plastic surgery. 1.33% of patients (1) were transferred to pneumology for O2 administration. 

5.33% of patients (4) were transferred to the Municipal Hospital from Timisoara, 4% of patients (3) 

were transferred to Deta and 1.33% (1) of patients to Arad hospitals. 2.66% of patients (2) left the 

emergency services on their own accord.  

The established diagnosis of the admitted patients and the number of hospitalization days 

25.33% of patients (19) were admitted into the hospital. They presented the following diagnosis: 

contusions (3, 4%), crushing (1, 1.33%), contusive wounds (5, 6.66%), cut wounds (1, 1.33%), CCT (8, 

10.66%), fractures (12, 16%), sprains (2, 2.66%), coma (2, 2.66%), paralysis (1, 1.33%), urethral rupture 

(1, 1.33%), bleeding (2, 2.66%). The number of hospitalization days varied a lot depending on the 

severity of trauma. The patient distribution depending on hospitalization time indicated the following 

results: 194 days (1 patient, 1.33%), 52 days (1, 1.33%), 40 days (1, 1.33%), 30 days (1, 1.33%), 12 

days (1, 1.33%), 10 days (1, 1.33%), 8 days (4, 5.33%), 7 days or less (5 patients, 6, 8%). The number 

of hospitalization days for the patients who were transferred (4 patients, 5.33%) was not provided. 
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Discussion 

In the performed study we investigated the traumatic health effects due to a storm on a population of 

patients received at the emergency services of a County hospital in Timisoara. This storm was explained 

meteorologically by the rapid formation of cumulonimbus clouds associated on an atmospheric front 

(Meteo Romania, 2017). Our study was an epidemiological one with the purpose to offer immediate 

observable information regarding the traumatic health effects in the population due to a storm as they 

are determined by the medical personnel at the hospital emergency service. The role of the 

epidemiologic studies of health effects beyond the direct impact of disaster proved to be important 

(Greenough et al., 2001).  

Research literature in the field of Emergency Medicine is rich and with different approaches related to: 

time evolution and admissions (Roberts et al., 2017), urban/rural environment (Lipsky et al., 2014), 

gender (McGregor et al., 2017) and age (Baum & Rubenstein, 1987). 

Although the storm happened on Sunday, the majority of patients with traumatic health effects due to 

the storm went to and were received by emergency service immediately after the storm and only 1/3 of 

patients went to and were received the following day. A risk for a higher mortality in 30 days after 

admissions on Sunday than on Wednesday resulted in another study research (Walker et al., 2017).  

67% patients who came to the emergency service were from Timisoara and rural areas of Timis county. 

This result suggests that the most affected population by the storm was from the local areas. This result 

that the population affected by the storm who was from Timisoara and from areas close to Timisoara 

offers us a possible explanation of the high addressability to the emergency services immediately after 

the storm. Another research study proposed alternative ways for rural areas to offer medical support and 

ways to encourage medical students to choose to practice in rural areas (Farmer et al., 2015).   

The majority of patients with traumatic health effects due to the storm who came to the emergency 

service were males. Gender analysis is rich in research literature with reference to the role of emergency 

physicians to lead gender-specific clinical studies (Safdar & Greenberg, 2014) or to the role of gender 

within policy and practice (Morgan et al., 2018).  

The most affected age group of the patients received at the emergency service with traumatisms due to 

the storm was 50-60 years. Research in the field describes differences between young and old patients 

regarding risk and costs of emergency surgery (Keller et al., 1987).   

Fractures, contusive wounds, craniocerebral traumatisms and contusions were the most frequently 

established diagnosis of the patients received at the emergency services. Fractures and contusions were 

resultant of falling from a height or at one’s level to the ground, while craniocerebral traumatisms and 

contusive wounds were determined by being struck with different falling of flying material. Fractures 

related to other diseases such as Parkinson diseases (high prevalence in fall-related injury (Beydoun et 

al., 2017) or related to patients in the geriatric age group (lower trunk -hip, pelvic, and lower spine 

fractures, followed by upper trunk fractures -upper spine, clavicle and rib fractures) (Baidwan & 

Naranie, 2017) were mentioned in other research studies. In addition, in case of traumatic brain injuries 

it was considered necessary to use telemedicine as one strategy for improving triage (Walcott et al., 

2011).   

Main interventions at the emergency services on patients with traumatism who were sent home were: 

consultations and recommendations, wound dressing, wound sutures, fractures and sprains reductions 

and immobilizations. The patients with severe traumatisms were admitted into the hospital or they were 

transferred to other hospitals. A vigorous approach of public health response in severe situations in 

research literature offer the possibility to create response profiles or to identify functional and structural 

response patterns useful at the emergency services (Hunter et al., 2013). 

Cooperation between the emergency department of the County Hospital, the hospital departments and 

the other hospital units from Timisoara or other towns was effective regarding the admission and transfer 

of the patients with severe traumatisms due to the storm. Fractures and craniocerebral traumatisms were 

the most frequent diagnosis with which the patients were admitted into the hospital departments. The 

number of the days of hospitalization varied from 1 to 194. A limitation of this study was that we could 

not obtain information about the patients who were transferred. Alternatives to emergency departments 

were considered and analysed in many research studies as an emergency department short-stay unit 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

802 

(Juan et al., 2006), emergency department observation units for elderly patients (Moseley et al., 2013) 

or direct admission into a hospital unit (Leyenaar et al., 2016).  

A small number of the patients (5) left the hospital without being consulted (3) or without a doctor`s 

recommendation (2) and one patient was declared deceased. Studies regarding financial costs (Schreyer 

& Martin, 2017) of emergency department activities and the improvement of emergency services 

through telemedicine (Abo-Zahhad et al., 2014) indicate that researchers are very concerned with 

improving the efficacy of emergency responders. A limit of the performed study is that it is an 

observational one.  

Conclusions 

The majority of patients with traumatic health effects were received at the emergency services 

immediately after the storm. The most affected population due to the storm was represented by males, 

people aged 50-60 years, and people who came from the local area (Timisoara and rural areas close to 

Timisoara). Traumatic health effects as fractures, contusions and sprains were determined by falling 

from height or from one’s own level to the ground, and craniocerebral traumatisms and contusive 

wounds were determined by being hit with different falling or flying material. Many medical 

interventions at the emergency services were performed on patients who were sent home. Patients with 

severe traumatic pathology were admitted into the hospital departments or they were transferred to other 

hospital units from Timisoara or other towns. The time spent in the hospital of admitted patients with 

traumatic health effects varied from 1 to 194 days. A final conclusion is that traumatic health effects due 

to the storm were severe and involved a considerable expenditure of both time and financial resources 

by both the patients and the emergency staff. 
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Abstract: 

INTRODUCTION: Cardiovascular diseases and stroke are steadily the leading causes of death in Latvia. Therefore, the 

greatest efforts should be given to recognize associative factors which may be modifiable to decrease the burden of ischemic 

events.  

OBJECTIVES: The aim of this study was to examine the frequency of aspirin and clopidogrel resistance and its associated 

risk factors in patients with acute cerebrovascular events.  

METHODS: The prospective, descriptive study included 204 patients. Patients were considered biochemical resistant to 

aspirin if platelet aggregation was ≥550 ARU, whereas biochemical clopidogrel resistance was defined when platelet 

inhibition was >230 PRU.  

RESULTS: Biochemical aspirin resistance was found in 27 (13%) patients, whereas clopidogrel resistance - in 44 (22%) 

patients. Five patients (2%) had resistance to both antiplatelet drugs. In the analysis of blood parameters, none were 

associated with aspirin resistance, except the level of triglycerides which were lower in the aspirin resistance group (p=0.001; 

r=0.26).  In the analysis of clopidogrel sensitivity there was a difference in diabetes prevalence where it was more frequent in 

the clopidogrel resistance group (15.6% vs. 40.9%; p=0.001; r=0.255). Patients with clopidogrel resistance had higher levels 

of triglycerides 1.7 (1.3-2.6) than patients grouped as sensitive 1.4 ((1.1-2.0), p=0.033; r=0.16). 

CONCLUSION:  Biochemical aspirin and clopidogrel resistance are quite common in patients with cerebrovascular diseases 

in Latvia.  Our study found that patients with diabetes and elevated glycosylated hemoglobin level were more prone to 

clopidogrel biochemical resistance. However, the association between aspirin resistance and clinical, laboratory data remains 

inconclusive.  

UDC Classification: 616-08, DOI: 10.12955/cbup.v7.1459 

Keywords: aspirin, clopidogrel, resistance, stroke 

 

Introduction 

According to the World Health Organization, ischemic heart disease and stroke are the leading causes 

of global death rates around the world, accounting for 15.2 million deaths in 2016 (World Health 

Organization, 2018). Likewise, cardiovascular diseases and stroke are steadily the leading causes of 

death in Latvia (OECD, 2017). Therefore, the greatest efforts should be given to recognize the 

associative factors which may be modifiable to decrease the burden of ischemic events for the 

improvement of preventive measures of cerebrovascular diseases.  

Atherosclerosis is a chronic systemic inflammatory disease affecting all arteries in the body, where 

platelet activation takes one of the main roles (Badimon et al., 2012). Therefore, antiplatelet therapy is 

recommended as standard therapy for the prevention of stroke (Kim et al., 2009). The most commonly 

used antiplatelet agents for the prevention of ischemic stroke are acetylsalicylic acid (aspirin) and 

clopidogrel. According to guidelines, aspirin is the first line therapy for atherothrombotic stroke 

prevention (Powers et al., 2018). However, clopidogrel has also shown equal effectiveness in 

preventing recurrent ischemic stroke compared to aspirin (CAPRIE Steering Committee, 1996).  If 

there is a resistance to antiplatelets, the prevention of stroke is not sufficient and it may lead to 

recurrent atherothrombotic events.  

                                                           
1ElinaPucite, Riga Stradins university, Department of Neurology and Neurosurgery, Riga, Latvia, 

elina.pucite@rsu.lv 
2ArinaNovasa, Riga Stradins university, Department of Neurology and Neurosurgery, Riga, Latvia, 

arina.novasha@inbox.lv 
3RenijaIevina, Riga Stradins university, Department of Neurology and Neurosurgery, Riga, Latvia, 

renijaa@invox.lv 
4Tatjana Muravska, PaulsStradinsClinical University Hospital, Department of Neurology, Riga, Latvia, 

muravska.tatjana@gmail.com 
5EvijaMiglane, Riga Stradins university, Department of Neurology and Neurosurgery, Riga, Latvia, 

evija.miglane@rsu.lv 
6AndrejsMillers, Riga Stradins university, Department of Neurology and Neurosurgery, Riga, Latvia, 

andrejs.millers@rsu.lv 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

805 

Resistance is defined as the ability to not be affected by something (English Oxford Dictionary, 2018). 

An exact definition of “resistance” to antiplatelet therapy on the basis of physiology does not exist. 

Therefore, patients should be categorized as sensitive versus resistant to antiplatelet drugs (Feher et 

al., 2010). The term clinical aspirin failure (clinical ‘resistance’) refers to those patients who have had 

recurrent ischemic events while on aspirin therapy. The term platelet non-responsiveness to aspirin 

(laboratory ‘resistance’, biochemical aspirin resistance) describes the inability of aspirin to inhibit 

arachidonic acid and/or collagen induced platelet aggregation (Mijajlovic et al., 2013). The 

mechanism of antiplatelet resistance is multifactorial. These mechanisms can be divided into clinical, 

cellular and genetic factors. Clinical factors are the poor compliance to prescribed medication, 

problems with drug absorption, drug interactions, hyperglycemia, hyperlipidemia. Cellular factors are 

the dysregulation of COX-1 (cyclooxygenase-1) and COX-2 mRNA, platelet activation by 

erythrocytes and fluctuations of hormone levels. Genetic factors are the polymorphism of enzymes, 

their receptors and clotting factors (Fong et al., 2011).  

Although the exact prevalence of antiplatelet resistance in ischemic stroke is not known, the 

prevalence of clinical aspirin failure ranges from 5% to 60% (whereas clinical clopidogrel resistance 

has been reported from 4 to 30% (Kim et al., 2018; Zhang, Wang, & Zhou, 2017;  Nguyen, Diodati, 

&Pharand, 2005). The causes of discrepancy in the prevalence of antiplatelet medications can be 

explained by different factors. Nevertheless, there is need to identify those patients, who may have 

resistance to antiplatelet medications because this could be one of the measures which may be 

managed to decrease the high incidence of cerebrovascular events in Latvia. Therefore, the aim of the 

study was to examine the frequency of aspirin and clopidogrel resistance and its associated risk factors 

in patients with acute cerebrovascular events. 

Materials and methods 

The prospective, descriptive study included patients hospitalized in the Neurology Department of 

PaulsStradins Clinical University Hospital between October 2016 and December 2017. Inclusion 

criteria for all consenting patients were as follows: age older than 18 years; hospitalization due to 

acute ischemic stroke or transient ischemic attack; intra- or extra cranial severe artery stenosis; use of 

dual antiplatelet therapy (aspirin (100mg) and clopidogrel (75mg)) at least for 5 days. Excluding 

criteria were: the period of dual antiplatelet therapy less than 5 days; technical errors as hemolysis of 

blood sample or long blood sample transportation period to the laboratory (more than 2 hours); patient 

disagreement to participate in the study.  

A biochemical resistance test was performed using a peripheral blood sample taken from both arms of 

patients into 2 Greiner Vacuette tubes containing 3.2% sodium citrate. Samples were collected at the 

hospital with subsequent transportation to laboratory in an hour. Platelet function was determined 

through the VerifyNow System analyzer. The VerifyNow System analyzer measured aspirin induced 

platelet dysfunction with arachidonic acid as an activating agonist. The results were expressed in 

Aspirin Reaction Units (ARU). Clopidogrel induced platelet dysfunction was measured using ADP 

(adenosine diphosphate) and PGE1 (prostaglandin E1), thrombin receptor activating peptides as 

activating agonists. The results were expressed in Plavix Reaction Units (PRU). Patients were 

considered biochemical resistant to aspirin if platelet aggregation was ≥550 ARU, whereas 

biochemical clopidogrel resistance was defined when platelet inhibition was > 230 PRU. The 

demographic data, comorbidities (diabetes mellitus (DM), arterial hypertension (AH), coronary artery 

disease (CAD), congestive heart failure (CHF), oncology, atrial fibrillation (AF), peripheral artery 

disease (PAD) and cerebrovascular events), vascular risk factors, previously administrated 

medications were obtained from patient’s medical records and recorded on a standardized form. 

Informed consent was obtained from all participants of the study. Ethical permission was granted by 

the University of Latvia Ethics Committee. 

Descriptive statistics were used to analyze the demographics and clinical characteristics of the 

population. The normal distribution of data was tested with the Kolmogorov-Smirnov test. Categorical 

variables were presented as counts and percentages. Continuous variables were described as the 

median and interquartile range (IQR). To explore an association between categorical variables the Chi-

square test was performed. Continuous variables were compared with the Mann-Whitney U test. A 

two-sided p-value < 0.05 was considered statistically significant. To understand whether differences 
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were statistically meaningful, Cramer's V (<0.3=small effect size, 0.3 - 0.5 = medium effect size, 

>0.5=large effect size) for Pearson Chi-square test and r (<0.3=small effect size, 0.3-0.5=medium 

effect size, >0.5=large effect size) for Mann-Whitney U test were used. Statistical analyses were 

performed using IBM SPSS Statistics (version 23 for Windows, IBM Corp., Somers, NY, USA). 

Results 

Frequency of aspirin and clopidogrel resistance. 

A total of 204 patients with an ischemic stroke or transient ischemic attack (TIA) were studied.  There 

were33% (n=68) females, median age of the study population was 72 (IQR 61-80) years.  Biochemical 

aspirin resistance was found in 27 patients (13%), whereas clopidogrel resistance - in 44 patients 

(22%). Five patients (2%) had resistance to both antiplatelet drugs. The frequency of aspirin and 

clopidogrel resistance is shown in Figure1. 

Figure 1: Frequency of aspirin and clopidogrel resistance. 

 

Source: Authors 

Risk factors associated with aspirin resistance. 

The proportion of gender distribution in aspirin resistant and sensitive groups were equal. Although 

patients were older in the aspirin resistant group than in the aspirin sensitive group (Me 76 vs. Me 67, 

p=0.005), the effect size of statistical significance was small (r=0.2). Analyzing frequencies of 

comorbidities (DM, AH, CAD, CHF, oncology, AF, PAD and cerebrovascular events) in both groups, 

there was no significant difference between aspirin sensitive and resistant groups. Demographic and 

clinical characteristics of aspirin sensitive and resistant patients are listed in Table1. 

Table 1: Demographic and clinical characteristics of aspirin sensitive and resistant patients 

 Aspirin sensitive 
(n=177) 

Aspirin resistant 

(n=27) 
p value Effect size 

Age, years,  

median (IQR) 
67 (61-76) 76 (68-78) 0.005* r=0.2 

Male, n, % 118 (67%) 18 (67%) 
>0.999 Cramer's V<0.001 

Female, n, % 59 (33%) 9 (33%) 

Prior TIA 7 (4%) 2 (7.4%) 0.339 Cramer's V=0.057 

Prior stroke 61 (34.5%) 8 (29.6%) 0.621 Cramer's V=0.035 

Acute TIA 27 (15.3%) 5 (18.5%) 0.776 Cramer's V=0.03 

Acute stroke 145 (81.9%) 22 (81.5%) >0.999 Cramer's V=0.004 

IQR, interquartile range; TIA - transient ischemic attack; * p<0.05 

Source: Authors 

13.2%

(n=177)
78.4%

(n=160)

97.5%

(n=199)

13.2%

(n=27) 21.6%

(n=44)

2.5%

(n=5)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Aspirin Clopidogrel Aspirin and clopidogrel

sensitive resistance



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

807 

In the analysis of biochemical blood parameters - lipid profile, glycosylated hemoglobin (HbA1c), C-

reactive protein (CRP) and white blood cells count (WBC) - none were associated with aspirin 

resistance, except the level of triglycerides. Patients who were resistant to aspirin showed lower levels 

of triglycerides (p=0.001; r=0.26) (Table 2).  Severity of carotid artery stenosis in our study was not 

associated with aspirin biochemical resistance (p=0.65; Cramer V=0,131). The frequency of carotid 

artery occlusion was higher in aspirin resistant group, but the difference was not statistically 

significant (15.8% and 22.2%, p=0.52). Laboratory data of aspirin sensitive and resistant patients are 

listed in Table 2. 

Table 2: Laboratory data of aspirin sensitive and resistant patients 
 Aspirin sensitive 

(n=177) 

Aspirin resistant 

(n=27) 
p value Effect size 

HbA1C, % 6.0 (5.5-6.8) 5.9 (5.5-6.3) 0.56 r=0.06 

HDL, mmol/L 1.1 (0.9-1.4) 1.2 (1.0-1.5) 0.16 r=0.1 

LDL, mmol/L 2.9 (2.1-3.9) 2.9 (2.2-3.9) 0.65 r=0.03 

TG, mmol/L 1.5 (1.2-2.3) 1.1 (0.8-1.3) 0.001* r=0.26* 

Cholesterol, mmol/L 5.1 (4.1-6.0) 4.6 (3.8-6.0) 0.48 r=0.05 

Troponin I, ng/L 10 (6-34) 9.5 (6-98.5) 0.392 r=0.06 

CRP, mg/L 4 (1.4-12.3) 4.6 (0.76-12.98) 0.685 r=0.03 

WBC, 10^9/L 7.8 (6.5-9.6) 7.9 (6.1-9.1) 0.498 r=0.05 

Values are presented in as median (IQR, interquartile range);  

HbA1C, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TG, 

triglycerids; CRP,C-reactive protein; WBC, white blood cells; * p<0.05 

Source: Authors 

In the analysis of previously and in a hospital setting used medications (angiotensin-converting-

enzyme inhibitors (ACE-I), calcium channel antagonists, beta blockers, angiotensin II receptor 

blockers (ARBs), loop diuretics, proton pump inhibitors and diabetes medications), there was no 

statistically significant differences between aspirin sensitive and resistant patients (p>0.2). 

Risk factors associated with clopidogrel resistance. 

Comparing gender distribution between clopidogrel sensitive and clopidogrel resistant groups, there 

was no statistically significant difference between both groups. Median age was similar in both groups 

(Me 68.5 vs. Me 72.5, p>0.05). In the analysis of comorbidities (AH, CAD, CHF, oncology, AF, PAD 

and cerebrovascular events), patients with hypertension grade 3 were more prone to have resistance to 

clopidogrel than patients with hypertension grade 1 and 2, but the difference was not statistically 

significant (p>0.05). There was significant difference of DM prevalence where DM was more 

frequent in clopidogrel resistance group (15.6% vs. 40.9%; p=0.001; r=0.255). Demographic and 

clinical characteristics of clopidogrel sensitive and resistant patients are listed in Table 3. 

Table 3: Demographic and clinical characteristics of clopidogrel sensitive and resistant patients 
 Clopidogrel sensitive 

(n=160) 

Clopidogrel resistant 

(n=44) 
p value Effect size 

Age, years,  

median (IQR) 
68.5 (61-76) 72.5 (63.25-80) 0.103 r=0.11 

Male, n, % 108 (67.5%) 28 (63.4%) 
0.63 Cramer's V=0.034 

Female, n, % 52 (32.5%) 16 (36.6%) 

Prior TIA 8 (5%) 1 (2.3%) 0.687 Cramer's V=0.055 

Prior stroke 53 (33.1%) 16 (36.4%) 0.688 Cramer's V=0.028 

Acute TIA 25 (15.6%) 7 (15.9%) 0.663 Cramer's V=0.004 

Acute stroke 116 (72.5%) 35 (79.5%) 0.567 Cramer's V=0.035 

IQR, interquartile range; TIA - transient ischemic attack; 

Source: Authors 

There were also higher levels of HbA1c in the clopidogrel resistant group (5.8 (5.5-6.4) vs. 6.7 (5.7-

8.7), p=0.016; r=0.23). Apart from significant association between HbA1c and clopidogrel resistance, 

there was also association with lipid profile. Patients with a clopidogrel resistance had higher level of 

triglycerides (1.7 (1.3-2.6)) than patients sensitive to clopidogrel (1.4 (1.1-2.0), (p=0.033; r=0.16)). 

There was a tendency of slightly elevated high-density lipoprotein levels (1.2 (1.0-1.4) in resistant 
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compared to clopidogrel sensitive group (1.1 (0.8-1.3), (p=0.027; r=0.16)), however the effect size of 

statistical significance was small. Laboratory data of clopidogrel sensitive and resistant patients are 

listed in Table 4. 

Table 4: Laboratory data of clopidogrel sensitive and resistant patients 
 Clopidogrel sensitive 

(n=160) 

Clopidogrel resistant 

(n=44) 
p value Effect size 

HbA1C, % 5.8 (5.5-6.4) 6.7 (5.7-8.7) 0.016* r=0.23 

HDL, mmol/L 1.2 (1.0-1.4) 1.1 (0.8-1.3) 0.027* r=0.16 

LDL, mmol/L 2.9 (2.2-3.9) 3.0 (2.0-3.7) 0.799 r=0.02 

TG, mmol/L 1.4 (1.1-2.0) 1.7 (1.3-2.6) 0.033* r=0.16 

Cholesterol, mmol/L 4.9 (4.1-6.0) 5.0 (4.0-5.9) 0.879 r=0.01 

Troponin I, ng/L 10 (6-41.5) 9.5 (6-33.3) 0.961 r=0.004 

CRP, mg/L 4.3 (1.3-14.0) 2.9 (1.4-9.8) 0.491 r=0.05 

WBC, 10^9/L 8.2 (6.6-9.6) 7.3 (6.0-8.9) 0.033* r=0.15 

Values are presented in as median (IQR, interquartile range);  

HbA1C, glycosylated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TG, 

triglycerids; CRP,C-reactive protein; WBC, white blood cells; * p<0.05 

Source: Authors 

Apart from drugs administered for DM, there were not any observed statistically significant 

differences between clopidogrel sensitive and resistant groups when previously used medications in 

outpatient setting were compared. In hospital settings, administration of insulin (5.6% vs 18.2%, 

p=0.013, Cramer’s V=0.187) and gliclazide (0.6 vs 9.1%, p= 0.08; Cramer’s V=0.225) was more 

frequent in the clopidogrel resistant group than in the sensitive group.  Previously used medications 

which showed association with clopidogrel resistance was the diabetic drug - metformine which was 

more frequently used in the clopidogrel resistant group than the sensitive group (p=0.036). 

Discussion 

In our study aspirin resistance was confirmed in 27 (13% of 204) patients and clopidogrel resistance - 

in 44 (21.6%) patients. Using rough estimation, there could be approximately 250 147 clopidogrel and 

407 647 aspirin resistant inhabitants in Latvia (United Nations, 2017). In previous studies, aspirin 

resistance varied from 5 to 60%  (Kim et al., 2018; Zhang et al., 2017) and clopidogrel resistance - 

from 4 to 30% (Nguyen et al., 2005). Considering clinical and laboratory parameters being associated 

with resistance to aspirin, we haven’t found any specific risk factors, except triglyceride levels (p= 

0.001, r= 0.26). The association between aspirin resistance and triglyceride levels was previously 

described, although, the pathway is still unknown but it may be explained by diminished platelet 

membrane fluidity resulting in insufficient inhibition of platelets (Karepov, Tolpina, Kuliczkowski, 

&Serebruany, 2008). Hovens et al. (2007) also noticed that aspirin resistance was associated with 

higher triglyceride levels in diabetic patients. It has been suggested that there is a correlation between 

high triglyceride level and aspirin resistance (Karepov et al., 2008; Liu et al., 2011; Uzun et al.,2015).  

However, the results of our cohort showed a contrary association. There was association between 

lower triglyceride levels and aspirin resistance. The explanation of our results could be related to the 

administration of high dose statins in the aspirin resistant group where patients had more often severe 

carotid artery stenosis or occlusion. It has been established that statins significantly reduce triglyceride 

levels by 10-19% (Miller, n.d; Colhoun, et al.,2004; Scandinavian simvastatin survival study group, 

1994; Ridker et al., 2008).  Further investigations should be provided to confirm these statements. 

In our study there was no association between gender and aspirin resistance (p=0.99), which is 

according to the findings from a study by Becker et al.(2006). Although the authors of the literature 

review concluded that women are less responsive to aspirin in myocardial infarction rates (Yerman, 

Gan, & Sin, 2007), they found that low dose aspirin decreased platelet activity equally in both genders, 

despite of the higher platelet activity on baseline and additional risk factors such as menopause and 

hormone therapy (Becker et al., 2006). However, mechanism of distinct aspirin effect on platelets in 

men and women remains unknown (Becker et al., 2006; Yerman et al., 2007). In our study, there was 

no significant difference of genders between clopidogrel resistant and sensitive groups as well, 

whereas in population-based studies female gender was more prone to increased risk of clopidogrel 

resistance (Su et al. 2017; Sakr, Alamri, Almoghairi, Alkhudair, & Al Masood, 2016).  The 
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discrepancy of these results may be due to different population groups. Lately, it has been shown that 

genetic factors also have influence on resistance to clopidogrel, but significant association between 

gender and P2RY12 (Li et al., 2017) and ABCB1 gene rs1045642 (Su, Hu, & Li, 2015) 

polymorphisms haven’t been found. 

Some factors, that are associated with antiplatelet drug resistance such as non-compliance, absorption, 

dosage, drug interactions, need to be discussed in more detail. In this study the administration of 

antiplatelet drugs was closely monitored, therefore non-compliance was excluded. It is essential, 

because in another study patients who were estimated as “resistant” became sensitive to antiplatelet 

drugs after a controlled drug administration in hospital setting (Meen et al., 2008). In our study coated 

aspirin was used, which is absorbed in the duodenum. Based on available studies, during the exchange 

to other forms of aspirin (immediate-release aspirin or chewing enteric-coated aspirin), 

“pseudoaspirin” resistance may be observed by delayed and diminished drug absorption (Grosser et al, 

2013; Cox et al., 2006).For safety reasons, the 100 mg aspirin dosage was used because studies have 

shown increased bleeding risk with higher aspirin doses (Kim et al., 2018; Antithrombotic Trialists’ 

Collaboration, 2002; Rodrıguez & De Abajo, 2001). The association between aspirin dose and 

medication resistance was out of the scope of this study.  

In our study association between antiplatelet resistance and interaction with other drugs such as proton 

pump inhibitors, beta blockers, ACE-Inhibitors, ARBs, diuretics, hypoglycemic drugs was not found, 

although it is known that cytochrome P450 3A4 agents (e.g. statins) can block the transformation of 

clopidogrel to its active metabolite (Grotta et al., 2016). Antiplatelet activity may be diminished by 

cytochrome P450 2C19 inhibitors (e.g. proton pump inhibitors) as well (Grotta et al., 2016).  Mainly 

omeprazole and esomeprazole have a greater effect on clopidogrel metabolism by the reduction of 

antiplatelet activity, therefore proton pump inhibitors such as omeprazole should be avoided in co-

administration with clopidogrel according to the recommendations by the USA Food and drug 

administration (Johnson, Chilton, & Liker, 2014; Rodrıguez et al., 2001; Food and Drug 

Administration, 2009). Furthermore, nonsteroidal anti-inflammatory drugs have suppressive effects on 

the antithrombotic action of aspirin by reversibly binding to COX -1 (Shibata, Akagi, Nozawa, 

Shimomura, & Aoyama, 2017).  

In our cohort, patients with diabetes had a higher propensity towards biochemical clopidogrel 

resistance whereas association with aspirin resistance was not found. Diabetes, elevated Hb1Ac were 

previously found to be associated with increased prevalence of clopidogrel resistance (Sakr et al., 

2016; Jung, Tantry, Gurbel, &Jeong, 2015). However, data of association between diabetes and aspirin 

resistance are controversial.  Tasdemir et al.(2014) have found that the prevalence of aspirin resistance 

is similar in diabetic and non-diabetic patients,  whereas there are several studies without similar 

findings (Gokalp, Tuzcu, Irmak, Bahceci, & Demirpence, 2014; Antithrombotic Trialists’ 

Collaboration, 2002). Patients with DM have increased prothrombotic condition due to platelet 

dysfunction, platelet aggregation and activation, increased platelet turnover caused by oxidative stress, 

persistent thromboxane-dependent platelet activation, increased P2Y12 receptor signaling, insulin 

resistance and increased protein glycosylation (Du, Lin, & Wang, 2016; Prabhakaran, Wells, Lee, 

Flaherty, & Lopes, 2008). Although weight was not evaluated in our study, obesity is also associated 

with increased platelet activity, adhesiveness and diminished response to antiplatelet drugs (Du et al., 

2016). 

Conclusions 

Biochemical aspirin and clopidogrel resistance are quite common in patients with cerebrovascular 

diseases in Latvia.  Our study found that patients with diabetes and elevated glycosylated hemoglobin 

level were more prone to clopidogrel biochemical resistance while conclusions about the association 

between aspirin resistance and clinical and laboratory data remain inconclusive. It is not recommended 

to test patients routinely for antiplatelet resistance. However, it could provide some benefits in high 

cerebro- and cardio-vascular risk patients and in cases of recurrent atherothrombotic events.  

Laboratory tests for antiplatelet resistance could help to establish an individualized treatment plan for 

each patient. However, further studies are needed to determine whether there is a clinical correlation 

with biochemical antiplatelet resistance in a larger cohort of cerebrovascular disease patients. 
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RENOPROTECTIVE EFFECT OF MELATONIN IN CONDITIONS OF ACUTE 
KIDNEY INJURY AND ALTERED PINEAL GLAND ACTIVITY 

Tetiana Shchudrova1, Yevheniia Dudka2, Olena Korotun3, Tetiana Bilous4, 

Fedir Herman5, Igor Zamorskii6 

 

Abstract:  

INTRODUCTION: Melatonin is a promising therapeutic agent due to its multiple beneficial effects, wide availability and 

relatively high safety. As melatonin acts as a chronobiotic agent, its adequate production by the pineal gland allows for 

adaptation to environmental changes, while disturbances in melatonin secretion are associated with health disorders. The 

renoprotective effect of exogenous melatonin was established on different experimental models of acute kidney injury (AKI), 

while the influence of the altered pineal gland activity on the efficacy of melatonin treatment has not been investigated.     

OBJECTIVES: The aim of this research was to study the renoprotective potential of melatonin in conditions of aminoglycoside-

induced AKI against the background of pineal hypo- and hyperfunction. 

METHODS: Nonlinear mature white rats (n=40) were randomly divided into 5 groups. Animals from the I (Control), and II 

(AKI) group were kept under the natural light regimen. Pineal hypofunction was simulated in rats from the III group by 

maintenance under conditions of constant light at 500 lux (24.00 light : 0.00 darkness) for 7 days. Pineal hyperfunction was 

simulated in rats from the IV group by maintenance under conditions of constant darkness (0.00 light : 24.00 darkness). Toxic 

AKI (II-IV groups) was induced by daily administration of gentamicin at a dose of 80 mg/kg for 6 days. Animals from the III-

IV groups were injected daily with melatonin at a dose of 5 mg/kg. 24 h after the last injection biochemical and histological 

examination was performed. For the statistical analysis SPSS 17.0 software was used.  

RESULTS: Nephrotoxicity of gentamicin caused significant (p<0.05) functional changes and structural alterations to the rat 

kidneys. Treatment with melatonin in conditions of gentamicin-induced kidney injury significantly limited the degree of 

damage to renal tissue and prevented a critical reduction in kidney function, confirming a protective effect of melatonin. At the 

same time, significant (p<0.05) differences between the indices of the III and IV group allow us to state, that treatment with 

exogenous melatonin on the background of endogenous melatonin deficiency was less effective in comparison to the 

administration of melatonin in conditions of pineal hyperfunction. 

CONCLUSION: Melatonin ameliorates gentamicin-induced kidney injury by the limitation of histopathological changes in 

kidney tissue and the preservation of kidney function. Pre-existing deficiency of endogenous melatonin decreases the resistance 

of kidneys to the damaging action of the toxin and lessens the protective effect of the exogenous melatonin. Alternatively, in 

rats with increased pineal gland activity and melatonin production, co-treatment with exogenous melatonin more effectively 

protects the kidney from gentamicin-induced structural and functional changes and prevents the development of renal failure. 

UDC Classification: 615.3, DOI: 10.12955/cbup.v7.1460 

Keywords: melatonin, acute kidney injury, pineal hypofunction, pineal hyperfunction 

 

Introduction 

The pineal hormone melatonin is considered to be the main regulator of circadian rhythms, 

neuroendocrine functions, and ageing, possessing various biological and pharmacological effects. As it 

stated by Ekmekcioglu (2006), melatonin receptors have been found in both central and peripheral 

tissues including heart, arteries, adrenal gland, kidney, liver, lung, intestines, ovaries, uterus, breast, 

prostate, skin, and lymphocytes. Consequently, besides the regulation of sleep-wake rhythms, 

synchronization by melatonin of peripheral oscillators allows individual adaptation to periodic internal 

and external environmental changes, while disturbed circadian rhythms are associated with sleep 

disorders and impaired health (Tordjman, 2017). 

Multiple effects of melatonin make it a potential therapeutic agent. According to Eghbal (2016), Reiter 

(2017) and Tavakoli (2014), melatonin, due to its free-radical scavenging activity and ability to 

potentiate the antioxidant system is a highly important antioxidant. Several researchers (Bonnefont-

Rousselot, 2010; Espino, 2018; Esrefoglu, 2017; Ničković, 2018; Reiter, 2017) reported a therapeutic 

effect of melatonin in various pathologies related to oxidative stress. Besides, numerous studies 

(Majidinia, 2017; Pacini, 2016; Reiter, 2018; Tordjman, 2017) report beneficial immunostimulatory, 

anti-inflammatory, anti-apoptotic, cytoprotective, oncostatic, and anti-ageing effects of melatonin. 
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The renoprotective effect of melatonin and its ability to restore kidney function and structure in rats has 

been shown in different experimental models of ischemia-reperfusion and toxic AKI (Bai, 2016; Fadda, 

2018; Kilic, 2013; Onk, 2016; Tavakoli, 2014), including aminoglycoside-induced nephrotoxicity 

(Dudka, 2018; Kapic, 2014; Lee, 2012). Moreover, some researchers (Andersen, 2015; Sharman, 2016) 

also consider melatonin to be a natural, widely available, and relatively safe product. 

According to Tordjman (2017), pineal activity and subsequent melatonin synthesis and secretion are 

enhanced by darkness and inhibited by light. Although melatonin was found to protect against 

aminoglycoside-induced AKI, its renoprotective effect in conditions of different functional states of the 

pineal gland has not been studied. 

Thus, the aim of this research was to study the renoprotective potential of melatonin in conditions of 

aminoglycoside-induced AKI against the background of pineal hypo- and hyperfunction. 

Material and Methods  

Experiments were conducted on nonlinear mature white rats (n=40) weighing 150-200 g, maintained in 

the vivarium conditions at constant temperature and humidity, free access to water and food (full value 

fodder for the laboratory animals). Animals were randomly divided into 5 groups (n=8). Animals from 

the I (Control), and II (AKI) group were kept under the natural light regimen (12 h light : 12 h darkness). 

Pineal hypofunction was simulated in rats from the III group by maintenance under conditions of 

constant light at 500 lux (24.00 light : 0.00 darkness) for 7 days. Pineal hyperfunction was simulated in 

rats from the IV group by maintenance in conditions of constant darkness (0.00 light : 24.00 darkness) 

for 7 days. Toxic AKI (II-IV groups) was induced by daily intramuscular administration of 4% 

gentamicin sulphate (Galychpharm JSC, Ukraine) at a dose of 80 mg/kg for 6 days, starting from the 8th 

day of the experiment. Animals from the III-IV groups were daily injected with melatonin (Sigma 

Aldrich, USA) at a dose of 5 mg/kg, intraperitoneally, 1 h after every gentamicin injection. Animals 

were sacrificed 24 h after the last injection, while blood, urine and kidneys were sampled for biochemical 

and histopathological assessments. All interventions were conducted in accordance with the criteria 

outlined in the European Union Directive 2010/63/EU “On the protection of animals used for scientific 

purposes” (2010). 

Kidney function was assessed by diuresis, creatinine clearance, urine protein excretion, fractional 

excretion of sodium, and plasma potassium level. Plasma and urine creatinine levels were determined 

using the Jaffe reaction; sodium and potassium levels – using an electronic flame photometry method; 

urine protein content – using the sulfosalicylic acid precipitation test. 

The kidneys of rats were fixated in 10% formalin, embedded in paraffin, sectioned and stained with 

hematoxylin and eosin (H&E). The preparations were analyzed using light microscopy and 

photographed. Documentation of the pathological processes was performed by the computer 

morphometry of objects in histological preparations using the computer software “VideoTest-Razmer 

5.0”.  

Statistical analysis of the data was performed using SPSS 17.0 software. All data are represented as a 

mean ± standard error of the mean (M±m). Estimation of the differences between the samples was 

conducted using a parametric Student’s t-test and a nonparametric Mann-Whitney U test. The values 

p<0.05 were considered significant.  

Results and Discussion 

According to Pierson-Marchandise (2017) and Randjelovic (2017), aminoglycoside antibiotic 

gentamicin remains among the leading causes of drug-induced nephrotoxicity due to its extensive use 

in treating severe infections. On the other hand, gentamicin nephropathy is a well-studied and popular 

experimental model for nephrotoxicity. As Randjelovic (2017) points out, the central aspect of 

gentamicin nephrotoxicity is direct tubular cytotoxicity, resulting in mitochondrial dysfunction, 

induction of cellular apoptosis, necrosis, inflammation, and oxidative stress, with consequent glomerular 

and vascular damage.  

In our research, the nephrotoxic effect of gentamicin caused functional changes and structural alterations 

of the rat kidneys. An almost 2-fold reduction of diuresis and a 3-fold decrease in creatinine clearance 

confirmed the development of AKI as a result of direct tubular damage as well as the activation of 

tubuloglomerular negative feedback. Significant oliguria caused an increase in plasma creatinine level 
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and retention azotemia, which was accompanied by aciduria and hypokalemia as a result of insufficient 

tubular reabsorption and loss of potassium and sodium ions with urine. Pronounced proteinuria reflected 

both tubular and glomerular damage to nephrons (Table 1).   

Table 1: Influence of melatonin (5 mg/kg) on the kidney function of rats with gentamicin-induced 

AKI on the background of pineal hypo- and hyperfunction (M±m) 

Index 
Control  

(I group) 

AKI 

(II group) 

Pineal  

hypofunction +  

AKI + Melatonin 

(III group) 

Pineal  

hyperfunction + 

AKI + Melatonin 

(IV group) 

Diuresis, ml/2 h 4.650.19 
2.460.19 

p1˂0.05* 

3.090.11 

p2˂0.05 

3.730.16 

p2˂0.05, p3˂0.05 

Plasma creatinine, 

μmol/l 
59.673.92 

155.094.97 

p1˂0.05 

121.207.28 

p2˂0.05 

100.474.16 

p2˂0.05, p3˂0.05 

Creatinine clearance, 

ml/min 
54.797.85 

17.541.94 

p1˂0.05 

25.092.27 

p2˂0.05 

37.321.64 

p2˂0.05, p3˂0.05 

Urine protein, g/l 0.0180.002 
0.0930.007 

p1˂0.05 

0.0720.003 

p2˂0.05 

0.0430.003 

p2˂0.05, p3˂0.05 

Fractional Na+ 

excretion, % 
0.670.07 

3.430.72 

p1˂0.05 

2.02±0.18 

p2˂0.05 

1.120.11 

p2˂0.05, p3˂0.05 

Plasma P+, μmol/l 5.390.27 
4.360.26 

p1˂0.05 

5.110.35 

p2˂0.05 

5.320.25 

p2˂0.05 

Urine pH 7.140.04 
6.290.12 

p1˂0.05 

6.890.02 

p2˂0.05 

7.060.05 

p2˂0.05 

*Significant difference compared to I group (p1), II group (p2), III group (p3)  
 

Source: Authors 

Compared to the kidneys of rats from the intact control group (Fig. 1), histopathological examination of 

the rat kidney from II (AKI) group (Fig. 2) revealed a severe impairment of kidney tissue structure, 

caused by the toxic influence of gentamicin. In the absence of cells without pathological changes, there 

was necrosis 27±5% of cortical tubular epithelial cells with deformation, swelling, and atrophy of some 

glomeruli, dilation of the tubular lumen, and deposition of hyaline casts. In the renal cortex, 7±2% of 

epithelial cells exhibited signs of degeneration in a form of hydropic vacuolization, the remaining 

epitheliocytes (76%) were in a state of reversible hydropic swelling. 

As stated above, inhibition of pineal activity by constant light and the consequent reduction of melatonin 

synthesis leads to disturbances in organism adaptation and, as a result, decreased resistance to 

environmental changes and damaging factors. Alternatively, stimulation of pineal activity and 

endogenous melatonin secretion results in increased ability to withstand pathological factors.  

It is shown (see Table 1), that treatment with melatonin on the background of gentamicin use 

significantly limited the degree of damage to renal tissue and prevented a critical reduction in kidney 

function, which corresponds to the results of other authors (Kapic, 2014; Lee, 2012; Ozbek, 2000). The 

rats treated with melatonin (group III and IV) had lower levels of plasma creatinine, urine protein, and 

a degree of sodium excretion, along with higher diuresis and urine pH, which suggest a protective effect 

of melatonin. At the same time, significant differences between the III and IV group allow us to state 

that treatment with melatonin in the background of endogenous melatonin deficiency was less effective 

in comparison to the administration of melatonin in conditions of pineal hyperfunction. 

Histological analysis of rat kidneys confirmed the obtained biochemical results. Melatonin treatment 

significantly limited the severity and prevalence of pathomorphological changes in the kidneys of rats. 

In the kidneys of rats from the III group (Fig. 3) glomeruli were of a normal structure and size, areas of 

cortical tubular necrosis were localized to 8%, reversible hydropic swelling was extended to 84±2% of 

proximal tubular cells, with 8±1% of cells in a state of hydropic vacuolization, and isolated hyaline 

casts. In the kidneys of rats treated with melatonin in the background of increased activity of pineal 

gland (Fig. 4), histopathological changes were the mildest: at the absence of necrosis, 70% of cells had 

signs of degeneration, and approximately 30% of the cells had no signs of damage. The results of the 

morphological examination confirm the more pronounced protective effect of melatonin in animals from 

the IV group comparing to the III group. 
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Figure 1: Photomicrograph of kidney section 

(cortex) of intact rats (Control group). H&E. 

x100. 

Figure 2: Photomicrograph of kidney section 

(cortex) of rats with gentamicin-induced AKI (II 

group). Epithelial necrosis (1), epithelial 

degeneration (2), hyaline casts (3), dilation of 

Bowman's space (4). H&E. x100.  

  

Source: Authors Source: Authors 

 

Figure 3: Photomicrograph of kidney section 

(cortex) of rats with gentamicin-induced AKI on 

the background of pineal hypofunction and 

administration of melatonin (III group). Epithelial 

necrosis (1), epithelial degeneration (2), hyaline 

casts (3). H&E. x100. 

Figure 4: Photomicrograph of kidney section 

(cortex) of rats with gentamicin-induced AKI on 

the background of pineal hyperfunction and 

administration of melatonin (IV group). 

Epithelial degeneration (2), hyaline casts (3). 

H&E. x100. 

  

Source: Authors Source: Authors 

Conclusion 

The results of our research show the ameliorative effect of melatonin in gentamicin-induced AKI, which 

is verified by the limitation of histopathological changes in kidneys and preservation of kidney function. 

The identified effects of melatonin correspond to the criteria of renoprotection in conditions of toxic 

AKI development. Pre-existing deficiency of endogenous melatonin decreases the resistance of kidneys 

to the damaging action of the toxin and lessens the protective effect of the exogenous melatonin. 

Alternatively, in rats with increased pineal gland activity and melatonin production, co-treatment with 

melatonin more effectively protects the kidney from gentamicin-induced structural and functional 

changes and prevents the development of renal failure. 
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EPIDEMIOLOGY AND RISK FACTORS OF SUDDEN DEATH DUE TO 
PULMONARY THROMBOEMBOLISM: A RETROSPECTIVE STUDY 

Rokas Šimakauskas1, Martinas Baltuonis2, Sigitas Laima3, Sigitas Chmieliauskas4, 

Dmitrij Fomin5, Algimantas Jasulaitis6, Jurgita Stasiūnienė7
 

 

Abstract: 

Introduction. Pulmonary thromboembolism (PTE) is not an uncommon cause of sudden, unexpected death. Autopsy is the gold 

standard for cause of death determination in cases of suspected PTE. Mortality rates due to PTE are not estimated accurately. 

Objective. The aim of this study was to analyze distribution patterns and risk factors of sudden deaths due to PTE. 

Methods. Retrospective analysis of Lithuanian State Forensic Medicine Service autopsy data, period 2014-2018. A total of 

4533 cases were reviewed; 80 cases met the criteria of immediate cause of death being PTE and were included in the study. 

PTE epidemiology, risk factors, clinical and pathoanatomical characteristics were described by reviewing scientific literature 

and statistical databases. 

Results. PTE as the cause of sudden death was diagnosed in 37(46.25%) men and 43(53.75%) women. Median age at the time 

of death was 62.8±17.2 years. Death occurred in hospital in 21(26.25%) cases. Trauma was the underlying cause of PTE in 

11(13.75%) cases; 9(81.8%) patients were admitted to hospital after a traumatic event. Cardiac hypertrophy was observed in 

70(87.5%) autopsies. Abdominal subcutaneous fat thickness was 4.08±2.64 cm in men and 5.35±2.69 cm in women. Deep vein 

thrombosis (DVT) was confirmed upon microscopic examination in all cases, being the underlying cause of death in 

67(83.75%) cases. 

Conclusion. Sudden death due to PTE usually occurs at an older age and in absence of medical care. PTE is common after 

sustaining severe traumatic injuries which, when not immediately lethal, are managed in hospital. Cardiac hypertrophy and 

obesity may increase risk of death due to PTE. Undiagnosed and untreated DVT is often the underlying cause of sudden death 

due to PTE. 

UDC Classification: 616-008, DOI: 10.12955/cbup.v7.1461 

Keywords: Pulmonary thromboembolism, sudden death, autopsy, DVT

 

Introduction 

Pulmonary thromboembolism (PTE) or pulmonary artery thromboembolism (PATE) is a possibly lethal 

component of venous thromboembolism (VTE) (Giordano et al., 2017). VTE is a combination of PTE 

(ICD-10 code I26) and deep vein thrombosis (DVT; ICD-10 code I80) (Ministry of Health of the 

Republic of Lithuania, 2015). Autopsy is the gold standard for cause of death determination (Rampatige 

et al., 2014) and proves to be indispensable when PTE diagnosis relies only on clinical suspicion. 

However, most of PTE diagnoses are based on clinical findings, partly due to decreasing autopsy rates. 

In the clinical setting, PTE may present as a sudden and severe circulatory collapse, hindering the 

application of imaging techniques to confirm the diagnosis (Sweet et al., 2013). The rates of PTE and 

DVT have been increasing in the last 15 years (Arshad et al., 2017). However, PTE mortality rates are 

difficult to estimate. Mortality data in official statistics describe the underlying causes of death 

(Cicėnienė et al., 2011). Since PTE is commonly considered as a complication of DVT, i.e. an 

intermediate cause of death, PTE mortality rates are not accurate in official data (Smith et al., 1998). 

The main objective of this study was to examine epidemiological characteristics and possible risk factors 

of sudden deaths due to PTE. The objective was achieved by analyzing the data of medicolegal autopsies 
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performed in recent years, comparing the results with other authors’ findings, and giving scientific 

explanations based on relevant literature sources. 

Data and Methodology 

A retrospective analysis of Lithuanian State Forensic Medicine Service Vilnius Department archive data 

was performed. A total of 4533 documented cases in the period 2014-2018 were reviewed. Keywords 

denoting PTE in forensic medical diagnosis were chosen as inclusion criteria: “pulmonary embolism”, 

“thromboembolism”. 80 cases met the inclusion criteria and were selected for the study. 

The following data were collected: age and sex of the deceased, body length, abdominal subcutaneous 

fat thickness, heart mass, description of cardiac muscle lesions, neoplastic lesions, presence and location 

of DVT, blood and urine alcohol concentration, when and where the deceased was found, and underlying 

cause of death. Results were compared with findings of other similar studies. Descriptive and inferential 

statistical analysis was performed using R Commander version 2.5-1 and IBM SPSS Statistics version 

23. p<0.05 showed statistically significant difference. 

Results and Discussion 

According to Lithuanian legislature, medicolegal autopsies are ordered if death is known or suspected 

to be violent, the deceased is unidentified, late post-mortem changes are present, improper 

treatment/care is suspected, and in cases of sudden death, when no information regarding the 

circumstances and possible causes of a person’s death can be obtained from medical records (Prosecutor 

General's Office of the Republic of Lithuania, 2011). Sudden death is defined as a death which occurs 

unexpectedly, with or without known conditions, and in up to 24 hours after the onset of symptoms 

(Mosby‘s, 2012, p. 1709). Thus, the cases in this study reflected only a part of the population (usually 

when death was violent or the cause of sudden death could not be determined by antemortem findings). 

Epidemiology 

According to an epidemiological model by Cohen et al. (2007), 370,012 VTE-related deaths per annum 

were estimated in 6 EU countries (France, Germany, Spain, Italy, Sweden, UK), with only 26,473 (7%) 

of them being from VTE diagnosed antemortem. In the Eurostat database of causes of death (including 

28 EU countries), VTE is assigned to the category of “Other diseases of the circulatory system”, which 

excludes all forms of ischemic heart disease (I20-I25) and cerebrovascular diseases (I60-I69). 354,041 

deaths (1469 in Lithuania) in this category were reported in 2014, and 369,166 deaths (1557 in 

Lithuania) – in 2015. According to the Hygiene Institute of Lithuania, PTE and DVT accounted for 307 

deaths in 2014 and 340 deaths in 2015, or 20.9% and 21.8% of deaths, respectively, in the 

aforementioned category in the Eurostat database. 

80 cases of PTE constituted 1.8% of all autopsies (4533 cases). Similar PTE rates were observed in other 

studies: 1.2% in an analogous study by Lucena et al. (2007), and 1.9% in a cardiovascular mortality 

study by Mesrati et al. (2017). The negligible difference might be explained by the widespread 

prevalence of cardiovascular diseases (CVDs). According to the WHO, CVDs are the leading cause of 

death worldwide. Furthermore, CVDs are the most common cause of sudden death diagnosed in 

medicolegal autopsies (Zanjad & Nanadkar, 2007). 

Distribution by age and sex 

37 (46.25%) cases were males and 43 (53.75%) were females. The average age was 62.8±17.2 years 

(62.4±12.7 years for males and 63.2±20.5 years for females; p=n.s.) ranging from 37 to 87 years for 

males and from 17 to 91 years for females. In 53 (66.25%) cases, the age was >55 years (26 males, 27 

females). Case distribution by age and age groups is represented in Figure 1 and Table 1. PTE risk 

increases with age (Giordano et al., 2017) (ClinicalKey, n.d.), especially from the 4th decade (Oliveira 

& Gabriel, 2018). The average age estimated in this study does not differ from earlier, similar studies of 

PTE and PTE-related deaths, conducted in the last two decades (Carvalho et al., 2013) (Lucena et al., 

2009) (Willich et al., 2018). 

Autopsy data show that lethal PTE distribution among sexes varies between approximately equal 

(Carvalho et al., 2013) to male-predominant (Sweet et al., 2013) (Lucena et al., 2009). The male sex is 

considered as a risk factor for PTE (Oliveira & Gabriel, 2018). 3 (3.75%) young individuals (age <30 

years) were observed in this study, all of them – female. An explanation to this finding could be the use 

of contraceptives containing estrogen, or the first trimester of pregnancy (Giordano et al., 2017). 
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Figure 1: Distribution of PTE cases according to age 

 

Source: Authors 

 

Table 1: Distribution of PTE cases according to age groups 

Gender Young (<30 y.) Middle-aged [30-55 y.] Elderly (>55 y.) 

Male 0 11 26 

Female 3 13 27 

Total 3 24 53 
 

Source: Authors 

Season, place and time of death 

The majority of deaths occurred in spring – 29 (36.25%); in summer – 18 (22.5%); in autumn – 16 

(20%); and finally in winter – 17 (21.25%). Deaths among the elderly were more frequent in autumn 

(p=0.0093), and less common in summer (p=0.0053). Increased mobility after winter months, while 

outdoor temperature is still low, and atmospheric pressure variations in spring and autumn are risk 

factors for lethal PTE (Törő et al., 2016). Seasonal distribution by age groups is represented in Figure 

2. 

In 21 (26.25%) cases, death occurred at hospital, in 59 (73.75%) cases – elsewhere: 48 – indoors, 11 – 

outdoors. Hospitalization time varied from 4 hours to 998 hours (41.5 days), median was 182 hours (7.6 

days). According to hospital records, in 8 (38.1%) cases, death occurred during the daytime (12–17 h.), 

in 6 (28.57%) cases – in the evening and at night (18–5 h.), in 7 (33.33%) cases – in the morning (6–11 

h.). Immobilization of >3 days, which is not uncommon in hospitalized patients, is an independent risk 

factor for thromboembolism (Oliveira & Gabriel, 2018). 

Antemortem vs postmortem diagnosis 

Antemortem diagnosis of DVT and PTE is difficult, as clinical symptoms are non-specific. Algorithms 

have been adapted for clinical diagnosis of both DVT and PTE, involving: objective scoring of clinical 

findings and risk factors (Wells criteria), D-dimer test and medical imaging techniques (usually 

ultrasound and computed tomography for DVT and PTE, respectively) (Ministry of Health of the 

Republic of Lithuania, 2015). 

PTE is diagnosed postmortem by finding thromboemboli upon routine sectioning of pulmonary arteries 

and their branches. Thromboemboli must be distinguished from postmortem blood clots: the latter are 

either homogenously dark-red or with a yellowish component due to plasma separation, their surface is 

smooth and glossy, and no attachment to the vascular wall is observed. Old emboli and pulmonary 

thrombi, if present in pulmonary vascular tree, are noted, and the possibility of chronic thromboembolic 

pulmonary hypertension is considered. Deep veins of the pelvis and limbs are the most common source 

of thromboemboli and are routinely examined for the presence of DVT if PTE is diagnosed. 
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Figure 2: Distribution of PTE cases according to season by age groups 

 

Source: Authors 

Out of 21 hospital deaths, PTE was diagnosed clinically only in 2 (9.5%) cases and suspected in another 

2 (9.5%) cases. This could be explained by the sudden onset of PTE episodes, previously undiagnosed 

DVT, and an inability to use medical imaging to confirm diagnosis before death. During the autopsy, 

bilateral occluding emboli were found in 79 (98.75%) cases and embolus in the right pulmonary artery 

in 1 (1.25%) case. 79 (98.75%) cases had thrombi in popliteal deep veins and 1 (1.25%) – in pelvic 

veins. There was one case of DVT in the left subclavian vein concomitant with popliteal DVT in an 81 

years old female who was found indoors. DVT and PTE were confirmed by histopathological 

examination in all cases. DVT was the underlying cause of death in 67 (83.75%) cases. 

Recent traumatic event 

In 11 (13.75%) cases, a recent traumatic event, manifesting as a bone fracture(s), was the cause of lethal 

PTE. In 9 of these cases (81.8%), death occurred in hospital. Lethal PTE after a recent traumatic event 

was more common in hospital (p<0.0001). Trauma is a risk factor for developing PTE (Oliveira & 

Gabriel, 2018) (ClinicalKey, n.d.). In a study of trauma-related deaths by Echeverria et al. (2010), the 

prevalence of PTE confirmed by autopsy was 2.75%. PTE development after trauma is explained by 

prolonged immobilization and inflammatory response causing hypercoagulation. Significant variation 

of trauma-related PTE among medicolegal autopsy studies is observed: 11.75% in this study, 12.5% by 

Lucena et al. (2009), and 45% by Yakar et al. (2016). This could be explained by the diverse legislations 

of medicolegal examinations in different countries. 

Tumors 

Non-specified tumor masses were noted in 9 (11.25%) cases. 3 of them were confirmed as malignant by 

histopathological techniques: lung carcinoma, colon cancer and bilateral glioblastoma. The majority of 

malignant tumors and associated treatment methods cause hypercoagulation (De Cicco, 2004). Certain 

malignant tumors increase PTE risk by up to five times compared to the general population: gallbladder, 

biliary tree, pancreatic, pulmonary, tracheal, ovarian (SIR=10.5), Hodgkin’s lymphoma (Sørensen, et 

al., 2012). A study by Svendsen & Karwinski (1989) showed that tumors of ovaries, biliary tree, 

stomach, large intestine, pancreas, body of uterus and the brain were most commonly diagnosed 

neoplasms (11-34%) among palliative care patients. 

Abdominal subcutaneous fat 

The average subcutaneous abdominal fat thickness at visually the thickest area of vertical section in the 

abdominal wall was 4.76±2.73 cm (4.08±2.64 cm in males and 5.35±2.69 cm in females; p=n.s.). 

Nadeem et al. (2018) suggested a formula to calculate body mass index (BMI=16.99+0.39*x, where x 

– abdominal subcutaneous fat thickness), however, the study used ultrasound measurements. The 
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estimated BMI varied between 18.94-67.69 kg/m2, with an average of 35.56±10.63 kg/m2. BMI in 

females was higher than in males (p=0.01). A more accurate approach should be used to evaluate obesity 

as a risk factor for PTE. 

Obesity (BMI>30) is up to 3 times more frequent among individuals with lethal PTE, when compared 

to the general population (Tang et al., 2011). Obesity increases PTE risk (Rosenfeld et al., 2012). A 

study by Saab & Salvatore (2015) revealed that PTE is one of the leading causes of death among obese 

persons. Goldhaber et al. (1983) found obesity to be more related to lethal PTE in females. 

Effect of ethanol 

Blood alcohol concentration (BAC) was measured in all cases. Ethyl alcohol was detected in blood 

samples in 11 (13.75%) cases. BAC ranged from 0.1‰ to 2.63‰, median 1.18‰. A study by Pahor et 

al. (1996) showed that moderate alcohol consumption is associated with reduced PTE risk in elderly 

people. According to a recent study by Shen et al. (2017) in China, alcohol intoxication increases risk 

of acute PTE up to 3.53 times. 

Heart condition 

The average gross heart weight was 469.43±111.49 g (males – 507.03±103.22 g, females – 

437.07±109.22 g, p=n.s.). The normal gross heart weight range for men was – 273-374 g, for women – 

236-325 g. Cardiac hypertrophy was observed in 71 (88.75%) cases. The middle aged and the elderly 

had cardiac hypertrophy more frequently (p=0.023). Heart size distribution by age groups is detailed in 

Figure 3. 

Figure 3: Distribution of PTE cases according to heart size by age groups 

 
Source: Authors 

16 (20%) cases showed localized fibrosis of myocardium, which was attributed to a previous myocardial 

infarction. 14 (87.5%) of the deceased were >55 years old and 2 – middle aged. Concomitant cardiac 

hypertrophy was observed in all cases. 

PTE is a frequent cause of death among cardiovascular patients (Pulido et al., 2006). Chronic PTE causes 

ventricular remodeling: thickening of the right heart wall, enlargement of the right ventricular cavity 

and atrophy of the right ventricle due to load reduction (Gerges et al., 2014). Acute PTE is associated 

with left or bilateral ventricular hypertrophy, post-infarction cardiac fibrosis or scarring, and a history 

of cardiac insufficiency (Lucena et al., 2009) (Yakar et al., 2016). 

Conclusion 

The prevalence of PTE and PTE-related deaths is not accurately assessed in official data due to multiple 

reasons: underdiagnosis, reduction of autopsy rates and peculiarities of medical death certification. 

Sudden death due to PTE usually occurs at an older age, without previously diagnosed DVT or history 

of chronic PTE, and in absence of medical care. Clinical symptoms of PTE are non-specific and 
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diagnosis may be difficult due to the sudden onset of the disease. PTE is common after sustaining severe 

traumatic injuries which, when not immediately lethal, are managed in hospital. Malignant tumors 

increase PTE risk. Cardiac hypertrophy and obesity may increase risk of sudden death due to PTE. 

Undiagnosed and untreated DVT is often the underlying cause of sudden death due to PTE. 
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COSMETICS USAGE HABITS AND RELATED SIDE EFFECTS AMONG 
FEMALES: LITHUANIAN CASE 

Gražina Šniepienė1,3, Judita Jonuševičienė2 

 

Abstract:  

Background. Nowadays, it is generally recognized that physical appearance is important, women are particularly interested in 

their aesthetic appearance and the use of various cosmetic products. The long-term usage habits of cosmetic products have 

influenced not only the condition of the skin and hair but also on human health.  

The aim of the survey was to investigate cosmetics use habits and related side effects among females. 

Methods: A quantitative survey was performed; an original questionnaire based on scientific resources was used, used data 

collection method - a written survey. Survey sample – 336 Lithuanian women. Data analysis was performed using the social 

research statistics program SPSS 25.0. Percentage frequencies were calculated for ordinal variables - averages and standard 

deviations. The Pearson’s Chi-Square test and the non-parametric Kruskal Wallis and Mann Whitney tests were used to detect 

statistically significant differences. The significance level selected was p <0.05. 

Results. The survey revealed the prevalence and frequency of the use of cosmetic products by women, as well as the choice 

criteria for selecting cosmetic products. The side effects related to the use of cosmetics experienced by women are investigated 

as well as some practices and habits regarding the use of cosmetics.  

Conclusions. The study shows that the choice criteria of cosmetic products differ among separate women age groups. The older 

women are more concerned about the composition of the products, their naturalness, and the manufacturer, while the price is 

less important. Most commonly used are personal hygiene products including deodorants and perfumers. The older women use 

less cosmetic products (p <0.05) than the younger ones. The majority of women have experienced side effects related to the 

use of cosmetics. The study shows that the occurrence of side effects does not depend on the number of products used. However, 

they are related to the use habits: women who experience side effects more often (p <0.05) use expired cosmetic products. In 

addition, women with side effects are less likely to use cosmetic testers.   

UDC Classification: 646.7, DOI: 10.12955/cbup.v7.1462 

Keywords: Cosmetics, Usage Habits, Side Effects, Females. 

 
Introduction 

Nowadays, when it is generally recognized that physical appearance is important, cosmetic products are 

used worldwide (Bernard, 2016; Dornic et al, 2017; Ahaiwe et al, 2015; Onyedikachi, 2016). The beauty 

industry has a lot of influence on a women's life: retouched photos in magazines, women without 

makeup make them feel ugly, thus promoting the use of cosmetics (Massoro, 2016; Cho et al., 2017). 

The use of cosmetics is associated with a variety of social outcomes, ranging from perception of physical 

attractiveness to evaluation of expected job performance (Bartles, 2019). 

However, in many countries, as well as in Lithuania, there is anxiety about the impact of cosmetic 

products on consumer health in the society (Malinauskienė, 2015; Cho et al., 2017; Kirchhof & Gannes, 

2013; Yamaguchi et al., 2017). 

Lithuania is not among the leaders of cosmetic countries, producing and dominating in the export of 

products to other countries of the world, but it has a lot of small manufacturers of cosmetics. In addition, 

cosmetic products are imported from many countries. The women of Lithuania use a lot of cosmetic 

products (Vainauskiene and Vaitkiene, 2014). At present, the cosmetics market in Lithuania and 

throughout the European Union is regulated at a “European level“ and the Reglament (Commission, E., 

2009) is one of the main regulatory document. Increasing competition in all European countries 

encourages manufacturers to ensure the safety and quality of cosmetics. However, in Lithuania, as well 

as in some other countries sometimes there is a lack of strict regulations (Malinauskiene et al., 2015). 

Cosmetics contain a variety of chemical substances that can enter the body through inhalation, dermal 

contact, or ingestion (Park, 2015). In addition to the active substances, some additives such as 

preservatives, stabilizers, mineral pigments, dyes, and fragrance are used in cosmetic products. Some of 

these substances may have harmful effects on human health, ranging from acute symptoms such as 

irritation to chronic diseases (Marsh et al., 2017, Massoro, 2016 ; Park, 2015; Zirwas, 2019; Dornic et 

al., 2017; Kim et al., 2016; Giulivo et al., 2016;  Jurewicz et al., 2017; Zhaoa et al., 2018; Nowaka et 

al., 2018).  
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The public is concerned about substances with endocrine disrupting potential and reproductive toxicity 

that are widely used in cosmetic products, especially their effects on human embryos, newborns and 

children. With the help of modern technologies, parabens and UV filters are detected in human placenta 

tissues and breast milk (Vela-Soriaa et al., 2017, Fotouhi et al., 2017; Jurewicz et al., 2017; Geer et al., 

2017). This is worrying that these substances interfere with the development of the foetus. 

However, sometimes people are worried unreasonably about personal care and cosmetic products, 

reflecting the controversy and media scare generated over the harmful effect of cosmetics (Cho et al., 

2017). 

Sometimes research on the toxic effects of cosmetics is misinterpreted. Therefore, the perception that 

all personal care products and cosmetics pose a threat to human health is not scientifically supported, 

and claims made to the contrary should be regarded as false and misleading (Bondi et al., 2015). Some 

authors report the safety of some ingredients in cosmetics (Kirchhof and Gannes, 2013). Some 

environmental studies show safe concentrations of chemicals in the environment causing no hazards to 

human health (Lu et al., 2019). 

As society focuses more and more on youthfulness and beauty, cosmetics in some forms are used daily 

and abundantly almost by everyone. It can lead to a higher chance of developing allergic or irritant 

contact dermatitis. The concern is caused by the age of females who begin using cosmetics and wearing 

makeup become younger and younger with every new generation (Shrestha and Shakya, 2016; Cho et 

al., 2017). The studies reveal that young females have no experience in the safe use of cosmetics and 

the majority of them have insufficient knowledge (Shrestha and Shakya, 2016; Nayak et al., 2017; Kim 

et al., 2016; Masssoro, 2016). Surveys of cosmetic consumers show that females often rely on the 

controversy and media scare generated over cosmetics (Cho et al., 2017). 

The use habits of cosmetic products also affects the health of consumers. The occurrence of adverse 

reactions depends on the sensitivity of the person and sometimes on inappropriate use (Wu & Lee, 2016; 

Cho et al., 2017). Women try to solve their skin aesthetic problems with the use of more cosmetic 

products, but more attention should be paid to choosing the right ones (Nayak et al., 2017). 

The consumers should choose cosmetic products which are favourable to their health and develop 

appropriate habits and practices in the consumption of cosmetic and personal care products (Comiskey 

et al., 2015; Kim et al., 2016; Bernard et al., 2016; Ficheux et al., 2015; Dornic et al., 2016; Ficheux et 

al., 2016; Shrestha and Shakya, 2016). The effects of cosmetic products, as well as the occurrence or 

absence of adverse reactions often depend on their use habits. 

The aim of the study is to investigate cosmetics use habits and related side effects among females.  

Data and methodology 

Data was collected using an online survey on social networks (closed groups of female users) and direct 

communication with women. The survey was conducted in 2018. The research instrument: an original 

questionnaire created by the study authors and based on existing scientific research; was compromised 

of 25 questions, 4 open choice and 21 multiple choice. The questionnaire consisted of the following 

parts: demographic questions (age and place of residence); cosmetic product selection criteria; 

frequency of use of cosmetic products and questions about undesirable side effects of cosmetic products. 

The questionnaire was designed to evaluate the frequency of use of cosmetic products and the 

undesirable side effects. Cosmetic products are divided into 5 groups: hygiene and body care, skin care, 

hair care, decorative cosmetics and tanning products. A frequency scale was used where 1 is 1 time or 

less per month, 2 – 1-2 times a week, 3 – 3-4 times a week, 4 – 5-6 times a week, 5 – 1 time a day 6 – 2 

and more times a day and 0 – do not use. Cronbach's alpha coefficient was calculated for the internal 

reliability of the questionnaire. Cronbach alpha values for all ordinal variables were greater than 0.8, 

which indicates good reliability of the questionnaire.  

Data analysis was performed using the social research statistics program SPSS 25.0. Percentage 

frequencies were calculated for ordinal variables - averages and standard deviations. A Pearson's Chi 

Square test and the non-parametric Kruskal Wallis and Mann Whitney tests were used to detect 

statistically significant differences. The significance level selected was p <0.05. Correlation analysis 

was performed; the Spearman correlation coefficient was calculated for the ordinal variables to 

determine statistically significant relationships between the frequency and age of cosmetic use and the 

frequency of use and the number of products used. The survey sample consisted of 336 Lithuanian 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28392645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28392645
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women, of which a majority were from Lithuanian cities - 68.1%, and the rest from towns and villages 

- 31.8%. The distribution of respondents by age is as follows: 16-25 years old. - 46.2%, 26-40 years old 

- 38.2% and older than 41 - 15.6%. During the research, ethical principles were followed. 

Results 

Cosmetics use habits of the respondents. When evaluating the criteria for choosing the cosmetic 

products of the women participating in the study, it was found that the most important criteria was 

product effectiveness (M = 4.6, SD = 0.60), as well as the “available” product price (M = 4.08, SD = 

0.86) and product ingredient list (M = 4.07, SD = 0.94). For more than half of the respondents, it is 

important that the selected product were tested (used previously, M = 4.02, SD = 0.92) ingredients are 

natural (M = 3.9, SD = 0.97), the smell of the product was also important (M = 3.74, SD = 1.03) (Figure 

1). 

Figure 1: Criteria of cosmetic products choice 

 

* the difference is statistically significant (p<0.05) 

Source: Authors 

In assessing the frequency of use of personal hygiene, body and facial care products, it has been found 

that the most used is solid soap (M = 5.57, SD = 1.09), toothpaste (M = 5.55, SD = 1.07), deodorants, 

antiperspirants (M = 4.97, SD) = 1.10) and facial day cream (M = 4.96, SD = 1.33). In summary, it can 

be said that women use these products daily. Perfumes and eau de toilette are also used frequently, 

almost daily (M = 4.88, SD = 1.23). Statistically significant (p <0.05) women aged 41 and older use 

more eye oils and creams then younger respondents (Table 1).  

Table 1: Frequency of use for general hygiene and skin care  
 

General hygiene and body 

products 

Characteristics 
Face products 

Characteristics 

N Mean SD N Mean SD 

Toothpaste 336 5.55 1.065 Cleansing milk 261 4.46 1.575 

Mouthwash 195 3,99 1.786 Cleansing wipes 159 2.54 1.215 

Solid soap 276 5.57 1.088 Lotion/tonic 215 4.22 1.692 

Shower gel 305 4.53 1.253 Facial exfoliating scrub 242 2.36 1.159 

Exfoliating scrub 244 2.01 0.921 Day cream 302 4.96 1.331 

Body lotion 265 3.28 1.530 Facial oil 97 2.47* 1.608 

Intimate hygiene 216 4.50 1.494 Eye contour 134 3.92* 1.970 

Deodorant/antiperspirant 293 4.97 1.101 Facial mask 251 1,.93 0.896 

Hand cream 275 4.46 1.619 Serum 124 3.06 1.710 

Feet cream 201 3.25 1.643 Massage gel/cream 52 2.06 1.602 

Depilatory 135 1.85 1.325 Ampoule cosmetics 60 1.80 1.388 

Perfume/eau de toilette 289 4.88 1,225 Night cream 295 4.52 0.992 

Nail polish 106 1.99 1.132  Lip balm 121 3.26 1.522 

* the difference is statistically significant (p<0.05) 

Source: Authors 

Assessing the criteria for selecting cosmetic products by age group of respondents (Kruskal Vallis non-

parametric test), statistically significantly more (p <0.05) older (from 41 years old) women look at the 
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ingredient list and prefers natural and environmentally friendly products. There were no statistically 

significant differences in the relationship between product choice and the occurrence of side effects 

(Mann Whitney test applied), the occurrence of side effects does not depend on the selection criteria. 

Most women purchase beauty products in specialized cosmetics stores (80.1%), supermarkets (32.6%) 

and pharmacies (35.9%), and a significant proportion of respondents say they buy them online (30.6%). 

More than a third of women use between 5 and 10 products daily (38.5%), a similar percentage indicates 

that they use between 1 and 5 products daily (30.2%), 14.6% women uses more than 15 products a day. 

Analysing hair care product usage frequency it has been found that shampoo (M = 3.25, SD = 1.04) and 

conditioner (M = 3.01, SD = 1.13) are commonly used 3-4 times a week, less frequently used are hair 

dyes (M = 1.06, SD = 0.45). From decorative cosmetics, it was statistically significantly seen that 

eyelash mascara (M = 3.86, SD = 1.49) are most commonly used, while lipstick and eye shadow are 

used by women in the age group 41 years and older (p <0.05) (Table 2).  

Table 2: Frequency of use for hair care and cosmetics 

Hair care 
Characteristics 

Makeup products 
Characteristics 

N Mean SD N Mean SD 

 Shampoo 301 3.25 1.039 Cream foundation 257 3.30 1.622 

 Hair mask 258 2.31 1.008 
Compact/Loose powder 

foundation 

186 3.04 1.702 

 Conditioner 270 3.01 1.129 Lipstick/lip gloss 259 3.20* 1.802 

 Hair oil/serum 225 2.95 1.265 Rouge 197 2.89 1.700 

 Hair wax 66 1.97 1.519 Eye shadow 230 2.31* 1.569 

 Hairspray 140 2.09 1.538 Mascara 279 3.83 1.490 

 Hair dye 210 1.06 0.449 Eye/Eyebrow/Lip pencil  254 3.78 1.569 

 Styling Gel 152 2.20 1.453 Make-up remover 242 3.56 1.421 

*the difference is statistically significant (p<0.05) 

Source: Authors 

When assessing tanning product frequency of use, it was observed that tanning and sunscreen products 

are not used frequently. Sunscreens are most often used (UV filters) (M = 1.99, SD = 1.56), but tanning 

and after sun products are used less (Figure 2).  

Figure 2: Frequency of use for sunscreen, tanning and after sun products 
 

 

Source: Authors 

The relationship between the selection criteria of cosmetics, the frequency of use of the products, age of 

the women and the number of products used was determined by a statistically significant correlation 

between the selection criteria and age when choosing cosmetic products by ingredients (r = 0.168, 

p = 0.01), choosing the most natural ingredients (r = 0.141, p <0.05) and by manufacturer (r = 0.114, 

p <0.05). For older women product ingredients are very important, their naturalness and manufacturer, 

while the relationship between price and age is reversed (r = - 0.128, p <0.05), it can be said that older 

women take less into account the price of the cosmetics. It was found statistically significant that older 

women use more eye cream (r = 0.341, p <0.05), hair spray (r = 0.217, p <0.05), but less often use hair 

masks (r = -0.182, p <0.05). The older the women, the more often they use lipstick (r = 0.295, p <0.05) 

and eye shadow (r = 0.176, p <0.05). Analysing tanning product usage frequency and consumer age, 

older women were more likely to use sunscreen products (r = 0.298, p <0.01). There was a statistically 
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significant reversal correlation between the age range and the number of products used per day: as age 

increases, the number of products used per day decreases (r = - 0.194, p <0.05). 

Side effects related to the use of cosmetics. When evaluating the frequency of side effects experienced 

by respondents, it was found that 80.4% (n = 270) of respondents experienced side effects while using 

cosmetic products. Out of them 67.1 per cent (n = 180) experienced skin irritation reactions and 57. 1% 

(n = 154) experienced eye irritation, redness, swelling of the eyelids. 19.6% (n = 66) of respondents 

experienced no side effects (Figure 3). 8.6% of women who experienced various side effects contacted 

a physician. These included: allergic contact dermatitis, eczema, skin irritation and ocular inflammation. 

When evaluating the occurrence of side effects and the use of cosmetic products, it was found that 

women who experienced side effects were more likely to use perfumes, fragrances, deodorants or 

antiperspirants and make-up removers (p <0.05) (Table 3). 

Figure 3: Reactions to cosmetics (side-effects)  
 

 

Source: Authors 

 

Table 3: The relationship between separate cosmetic products and occurrence of side effects  

Products Groups 
Mean 

Rank 

Mann 

Whitney 
Z p 

Deodorant/antiperspirant 
Experienced 151.24 

5725.5 -1.934 0.049 
Unexperienced 129,45 

Perfume/eau de toilette 
Experienced 156.28 

6105.0 -0.579 0.048 
Unexperienced 139.55 

Facial lotion/tonic 
Experienced 104.79 

2867.0 -1.116 0.045 
Unexperienced 122.49 

Make-up remover 
Experienced 135.77 

4737.0 -1.137 0.049 
Unexperienced 123.19 

 

Source: Authors 

 

Table 4: Practices and habits regarding the use of cosmetics  
 

Criterion  

Groups Pearson 

Chi-

Square 

df p 
Unxperienced  Experienced 

Read the composition of the product on 

the label (Yes, No) 
59.9% 40.1% 1.603 2 0.433 

Read the safety instructions (Yes, No) 47.5% 52.5% 1.052 2 0.793 

Ask about the presence of hazard 

ingredients (Yes, No) 
43.4% 56.6% 1.301 2 0.608 

Remember the expiry and manufacture 

date (Yes, No) 
43.4% 56.6% 1.302 2 0.522 

Use cosmetic testers (occasionally, 

frequently) 
83.8% 16.2% 

5.232 1 0.049 

Avoid certain ingredients (Yes, No) 39.3% 60.7% 6.513 2 0.039 

Use expired products (Yes, No) 19.4% 81.7% 8.291 2 0.016 
 

Source: Authors 

1.3

5.4

7.6

37.2

39.5

57.1

67.1
19.6

0 10 20 30 40 50 60 70 80

Exacerbation of  asthma

Nasal iritaion

Phototoxic, photoallergic reactions

Rashes

Scaling

Eye tearing , redness, itching, oedema of the eye lids

Skin irritation, itching, burning, redness

Unexperienced



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

829 

When assessing the relationship between side effects and the age of the users the occurrence of 

undesirable effects was not age-dependent. The incidence of undesirable effects was also found to be 

independent of the number of products used. It was found that, women who experience side effects more 

often use expired cosmetic products (χ2 = 8.291, p = 0.016). The study found that there is a significant 

difference when answering the question about choosing a cosmetic product without certain ingredients. 

Women with side effects (χ2 = 6.513, p = 0.039) are more likely to agree with this statement. The study 

showed that women who had undesirable effects less frequently used product testers before buying 

products (χ2  = 5.232, p = 0.049) (Table 4). 

The study showed that the most common side effects occurred when using the following cosmetic 

products: mascara, eye shadows, facial creams, and others (Table 5). More than a third (35.9%) women 

noted avoiding some cosmetic ingredients: Sodium laureth sulfate (SLS), preservatives (especially 

parabens), aluminium salts, alcohols, mineral oils. 

Table 5: Products that have caused side effects 

Product groups Products 
Percent, number 

of cases 

Cosmetics (makeup 

products) 

Mascara (30), Eye shadow (10), Cream foundation (19); Eye 

pencil (5), Lipstick (1), Rouge (4), Make-up remover (4); 
47.1% (n=73) 

Face products Day/night cream (25), Mask (10), Lotion/tonic (3), Serum (1) 26.4% (n=41) 

Body products Body lotion (7), Nail polish (1), Hand cream (1) 5.8% (n=9) 

General  hygiene 

products 

Cleansing milk (13), Shower gel (8) Intimate hygiene (1), 

Deodorant/antiperspirant (1), Perfume/eau de toilette (1) 

15.5% (n=24) 

Hair care  Hair dye (6), Conditioner (1), Hairspray (1) 5.2% (n=8) 
 

Source: Authors 

Discussion  

The results of our study showed that when choosing cosmetics, women first of all take into account the 

function performed by the product, the price and the composition of the optional products. Some authors 

emphasize the name of a brand, followed by the quality and price of products (Cho et al., 2017). 

However, with other authors the first criterion of choice indicates the odor, followed by price and 

ingredients (Marie, 2016). The most commonly used products among Lithuanian women are hygiene 

products, including sweating products. Most researchers claim that the highest prevalence of cosmetics 

are hygiene products (Garcia-Hidalgo et al., 2017; Ficheux, et al., 2016; Park, 2015). A survey in 

Belgium indicated that 95% of young adults use deodorant or antiperspirant (Callewaert et al., 2014). 

The results of our study show that more than 87% of females use deodorant and/or antiperspirant and 

about 86% of them use perfume. 

When comparing the prevalence and frequency of individual product use in different countries, there 

are some similarities. For instance, in Switzerland 75% females reported using hair dyes, either applied 

by themselves or by someone else (Garcia-Hidalgo et al., 2017) meanwhile, our study showed hair dyes 

are used only by 63% Lithuanian females. There are some differences when comparing the prevalence 

of sunscreen use among the countries: about 20% of women have applied sunscreen in China (Yan et 

al., 2015), about 40% of American women regularly use sunscreen (Holman et al., 2015), more than 

70% of French women use sun protection including sunscreens (Sassolas et al., 2015), and more than 

90% of Korean women use sunscreen (Cho et al., 2017), while when it comes to Lithuanian women, 

less than 50% regularly use sunscreen. 

The study in Lithuania showed that more that third part of respondents use 5-10 cosmetics per day. Some 

researchers have shown that the majority of respondents use 3 to 6 skin care products and 3 to 7 makeup 

products at a time (Cho et al., 2017). According to Ficheux et al. (2015) the females use 16 cosmetic 

products per day. 

This study reveals that the prevalence and frequency of cosmetic use is different between separate age 

groups. Eye cream, sunscreen and some makeup products (lipstics, eye shadows) statistically 

significantly are most often used among women in the age group of 41 and older. Although older women 

use less cosmetics per day than younger ones. Whereas, in Koreans serum, milk lotion, nutrient cream, 

and eye cream use was proportionally increased in higher age groups (Cho et al., 2017). Older Swiss 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Marie%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27043593
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women use lipsticks, shampoo and conditioners less often than younger ones, but they use more often 

face and hand creams (Garcia-Hidalgo et al., 2017). 

Our study revealed that a large number of respondents do not read product labels and do not ask a 

consultant about the composition of the product. The adverse effects of the cosmetic products can be 

prevented by reading expiry and manufacture date and by using cosmetic testers before committing to 

the use of new cosmetics. Study findings support the results of some previous research conducted with 

regard to cosmetics products. Most consumers purchase cosmetics without checking ingredients 

(Sniepiene & Gerikiene, 2018; Cho et al., 2017; Besier, 2015). Not all women are familiar with the 

instructions and precautions before using the cosmetic products, and part of them do not read the 

instructions, but they still use the cosmetics comfortably (Massoro, 2016). 

Manufacturers supply samples of products so they should be tested before the sale. However, our 

research revealed that a large number of respondents do not test cosmetics before using them. In 

addition, only a small part due to experiencing side effects referred to a physician after using cosmetics 

and performed patch tests. Certain cosmetics, especially hair colour product advertisements recommend 

the use of patch tests; using a small quantity of the new cosmetic on a small patch of hair or skin and 

observing for any reactions for a period of 48 hours before making greater use of the new cosmetic (Kim 

et al., 2016). The women who experienced contact dermatitis did not perform patch tests and re-used 

the same products (Zirwas, 2019).  

Our study showed that most respondents, regardless of age, experienced side effects. When conducting 

the study, the respondents were asked whether there have been any adverse effects from cosmetics use. 

Assessing a lifetime period, the numbers are very high (about 80%). Prior surveys also showed a high 

prevalence of adverse effects (83%) among hair care product users in Lithuania, when assessing a 

lifetime period (Sniepiene & Gerikiene, 2018). Other authors provide lower numbers (about 30-40%), 

when assessing a shorter period of time (Shrestha and Shakya, 2016). According to Garcia-Hidalgo et 

al. (2017), 15% of the females reported having experienced allergic skin reactions in the past year. 

According to our study the most common manifestations were as follows: skin irritation, itching, 

burning, and redness. Other authors report adverse reactions: skin irritation, allergic reactions and 

phototoxic reactions. However, the most common side effects were irritant and allergic contact 

dermatitis (Dornic, 2017; Nayak et al., 2017; Shrestha and Shakya, 2016; Zirwas, 2019). Our study 

shows that Lithuanian women with side effects statistically significantly use more fragrances, 

deodorants or antiperspirants compared to those who did not experience side effects. The most common 

products that caused side effects were makeup products: mascara, eye shadows and powders. Some 

researches show products that caused side effects were skin lightening cream, lipsticks, mascara and 

perfumes (Shrestha and Shakya, 2016). Other authors refer to mascara in this respect (Dartora et al., 

2013; Zirwas, 2019).  

The use of cosmetic products has a positive effect on self-expression and self-esteem by women, but it 

should be kept in mind that long-term use of some cosmetics, and in particular their ingredient 

combinations can also have a negative impact on consumer well-being, beauty and health. Nowadays, 

it would be difficult not to use absolutely any cosmetics, but some products, especially commonly used 

ones could be replaced with green/organic products (Chekima et al., 2016). Organic products do not 

contain chemical substances which may be hazardous to the body. There are no ingredients that damage 

the ecosystem, and their packaging is made of biodegradable or recyclable materials (Besier, 2015). 

Therefore, correct consumer habits, the safe and moderate use, and understanding the real impact of the 

products are very important. However, the findings of this study have shown that the use habits of 

cosmetic products pose a risk of adverse effects. The limitation of this study is that it is not possible to 

guarantee whether the products have been used for their intended purpose in accordance with the 

instructions.  

Conclusion 

The study shows that the choice criteria of cosmetic products differ among separate women age groups. 

The older women are more concerned about the composition of the products, their naturalness and the 

manufacturer, while the price is less important. Personal hygiene products including deodorants and 

perfumers are the most commonly used cosmetics. In addition, older women use less cosmetic products 

than younger ones. The majority of women have experienced side effects related to the use of cosmetics. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28392645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nayak%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=28839388
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Dartora%2C+G
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The study shows that the occurrence of side effects does not depend on the number of products used. 

Instead, side effects are related to the use habits: e.g. women who experience side effects more often (p 

<0.05) use expired cosmetic products. In addition, women with side effects are less likely to use 

cosmetic testers. It should be noted, that the consumers themselves have to take responsibility for their 

own safety. Cosmetics when used moderately and for their intended purpose and in accordance with the 

instructions for use and storage should not be hazardous to human health. 
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OUR EXPERIENCE IN CARPAL TUNNEL SYNDROME THERAPEUTIC 
EFFECTIVENESS EVALUATION 

Jolanta Umure1, Ināra Logina2, Marija Mihailova3 

 

Abstract: Objectives: Analyze the literature data on the incidence and manifestation of carpal tunnel syndrome (CTS), as 

well as the pathogenesis and treatment options. Perform a specially designed, validated test - Pain Detection. Evaluate the 

objective state of patients with CTS - sensory impairment, compression test. Assess patients’ neurologic and 

neurophysiologic data before and after the blockade and evaluate its effectiveness. Perform a specially designed, validated 

test - Patients` Global Impression of Change scale (PGIC) one month after corticosteroid injection (CSI). 

Methods and Materials: The study includes an analysis of 55 arms of patients of different age with mild and moderate CTS 

who came for a neurological examination at the Neurology Outpatient Department of the Pauls Stradiņš Clinical University 

Hospital during the period of 01.08.2018 – 01.01.2019. All patients were analyzed clinically and neurophysiologically before 

CSI and one month after CSI. A Pain Detect scale, PGIC scale, compression tests and sensory tests were used for the 

evaluation of clinical symptom. A median nerve sensory and motor nerve conduction study was performed. 

Results: According to the Pain Detect scale, 60% of patients showed neuropathic pain before CSI, and 78% of patients 

presented clinical effectiveness after CSI. 98% of patients present clinical effectiveness after CSI in the PGIC scale. 85% of 

patients had improvement in neurophysiological studies – motor distal latency decreased after CSI. Before CSI, the average 

motor distal latency was 5.7ms (range 4.5-12.9ms SD±1.5), which was on average 130% from the maximal norm (range 102- 

293 SD±36). After the CSI, the average motor distal latency was 5.2ms (range 3.8-10.7ms SD±1.3), which was on average 

120% from the maximal norm (range 88-243 SD±30). We didn’t find any significant correlation between the improvement of 

the patient's clinical condition and the improvement of electrophysiological outcomes. 

Conclusions: The study concludes that the Pain Detect sensitivity for neuropathic pain evaluation of patients with CTS is 

60%. Patients show clinical and neurophysiological improvement after CSI, but there is no correlation between 

neurophysiological and clinical improvement. The study concludes that the PGIC scale can be used to quickly assess the 

effectiveness of therapy. 

UDC Classification: 612.8, DOI: 10.12955/cbup.v7.1463 

Keywords: Carpal tunnel syndrome, corticosteroid injection

 

Introduction: Carpal tunnel syndrome (CTS) is the most common compression neuropathy (Atroshi 

et al., 1999; Blanc et al., 1996; Patterson, 2002; Katz et al., 2002). “Carpos” in Greek means a palm. 

“Tunnel” we define as a carpal tunnel. Median Nerve Compression Syndrome was first reported in 

medicine in 1854, but only a century later it was defined as CTS which we now use (Stecco et al., 

2008). It is possible to diagnose CTS at a very early stage of the disease development and it tends to 

progress over time. CTS is a very topical problem because the disorder it causes can have a significant 

impact on the ability to work, social activity and care. 

Literature review: The name of carpal tunnel syndrome is mainly based on the anatomy of the palm. 

Nervus medianus at the wrist level pass through a soft tissue canal called the wrist or carpal tunnel. 

CTS is median nerve damage, caused by nerve compression, which in results can manifest as a 

tingling sensation, sensation of numbness in the thumb, index finger, middle finger and partly also in 

the IV finger, which are more pronounced at night. At the late stages it manifests with muscle 

weakness, which can result in weakness in gripping objects and pain in the palm of the hand or wrist.  

The disease can appear regardless of age. However, carpal tunnel syndrome is most commonly 

diagnosed between 40 to 60 years old and more often affects women (Atroshi et al., 1999). There are 

two peak frequencies - one between 45 and 59 (75% women) and the other between 75 and 84 (64% 

women) (Chammas et al., 2014). 

The exact mechanisms and causes of carpal tunnel syndrome have not been fully understood. Damage 

occurs when, for some reason, the size of the tendons or the size of the muscles and connective tissue 

around the tendons increases as a result of an edema or infection, and the nerve is pressed. The 

pressure causes disturbances in the microcirculation of the nerve and if it is permanent and persistent, 

the myelin sheath can gradually disappear from nerves and the axon can be damaged. The available 

literature describes a number of combinations of pathophysiological mechanisms of CTS. The most 
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common causes are trauma, endocrine diseases, and tissue metabolism disorders such as pregnancy 

and menopause, diseases of the connective tissue system, tumors and hygroma. This also includes 

patients with frequent and prolonged forced palm and wrist movements (e.g., packers) or prolonged 

tight work (e.g., work with a computer). Often, CTS occurs idiopathically (Chammas et al., 2014).  

There is still no consensus on the standards for the diagnosis of carpal tunnel syndrome. The 

description of a set of symptoms, clinical findings, electrophysiological testing may be used. Clearly, 

correct diagnosis involves identifying the symptoms if they correspond to the median nerve projection 

area, which usually does not include the fifth finger. Historically, the diagnosis was based on 

anamnesis, clinical pictures and physical examination, but nowadays, with the advancement of 

technologies, electrophysiological methods are becoming increasingly important. Electrophysiological 

Studies (Robinson, 2007; Stevens et al., 1997), including Electromyography (EMG) and Neurography 

(ENG), are first-line selection studies recommended for the diagnosis of carpal tunnel syndrome 

(Chang et al., 2008). The ENG can measure the speed of motor and sensory nerve impulse control to 

determine nerve fiber damage, its nature and level (Preston et al., 2013; Jablecki et al., 1993). Mild 

and moderate nerve compression cause focal damage of the myelin sheath and are 

neurophysiologically manifested as a delayed distal latency of the motor nerve and the slowing in 

conduction velocity of the sensory nerve. Based on ENG, CTS is usually classified into mild, 

moderate and severe grades, but these evaluation criteria can differ in various laboratories. Severe 

nerve compression causes axonal damage and results in motor nerve amplitude reduction. Sensory 

fibers are more sensitive to compression than motor fibers. As a result, sensory fibers usually show 

earlier changes in ENG compared to motor fibers. In general, patients with mild carpal tunnel 

syndrome have only sensory disorders in electrophysiological tests, and patients with sensory and 

motor abnormalities have moderate carpal tunnel syndrome. However, any evidence of axonal loss 

(such as reduced or unresponsive response of a sensor or motor in a carpal tunnel area to ENG) is 

classified as severe carpal tunnel syndrome (Preston et al., 2013).  

Steroid injections for CTS treatment are debatable and their effectiveness is assessed differently in 

different literature sources. CSI can only be made by a specialist. This treatment method is designed to 

relieve discomfort of patients with carpal tunnel syndrome, as it was able to relieve nerve edema. The 

goal is to administer the drug only intrasynovially, as there are many publications available in the 

literature that confirm the anabolic effect of steroid epineural injection (Shishido et al, 2002). The 

main thing is that the medicine comes under the fascia and synovial tissues (Babae - Ghazani et al, 

2018). Steroid injections are not suitable for long-term treatment. In general, local steroid injections 

can only be used until the initial treatment has been effective, but the final therapy options have not 

yet been reached (Padua et al. 2016). In contrast, several other studies have shown that injecting 

steroids into the wrist is often successful. They may cause a temporary worsening of symptoms but 

may result in complete or significant reduction of pain from weeks to several years in 60 to 70% of 

cases (Mc Grath, 1984; Gelberman et al. 1980; Green, 1984; Giannini et al. 1991).  

Data and methodology: This is a prospective case control study. The study includes the analysis of 

55 arms of patients of different ages with a confirmed diagnosis of mild or moderate CTS, who came 

for a neurological examination at the Neurology Outpatient Department of the Pauls Stradiņš Clinical 

University Hospital during the period of 01.08.2018 – 01.01.2019. Written and verbal consent was 

obtained from each subject prior the injection and the ethical committee of the institute has approved 

the study protocol. The age of the patients was 18 to 90 years and with both genders. All patients were 

examined using Dantec Keypoint G4. Patients with median nerve motor distal latency less than 4.4 ms 

after nerve conduction, were not included in the analysis. We did not include pregnant women and 

patients with trauma of the affected hand requiring surgery or immobilisation from the previous 

6 months. All patients were analyzed clinically and neurophysiologically prior and one month after 

CSI. At first, we performed nerve conduction studies (NCS) on the affected wrists. The studies were 

performed with the participant in a supine position using standard surface and ring electrodes. Then 

for clinical symptom evaluation we used a Pain Detect scale, PGIC scale, compression tests, sensory 

tests. The Pain Detect scale consists of seven questions that showed the quality of neuropathic pain 

symptoms. Five questions scored from 0 to 5 (never = 0, hardly noticed = 1, slightly = 2; moderately = 

3, strongly = 4, very strongly = 5). The sixth question scored from – 1 to 2, The seventh question 

scored as 2 or 0. The final score was between 1 and 38, and indicates the likelihood of a neuropathic 
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pain component. A score of less than 12 points indicates that pain is nociceptive or unlikely to have a 

neuropathic pain component (< 15%). A score of 19 and more suggests that pain is likely to have a 

neuropathic component (> 90%). A score between these the values 13 – 18 indicates that the result is 

uncertain, and a more detailed examination is required to ensure a proper diagnosis. However, a 

neuropathic pain component can be present (Freynhagen, 2006). After that CSI was performed with 

the arms of patients extended and wrists rested on a hard-flat surface. We used a sterile technique. The 

affected wrists were first cleaned with Betadine 10% solution and superficially injected with a 1 ml of 

solution Lidocaine 1%. Then a 23-gauge (0.6mm) needle was inserted at the proximal wrist crease, 

just ulnar to the palmaris longus tendon, at a 30-degree angle to the skin and aiming towards the index 

finger. A subcutaneous solution of 4 mg/ml dexamethasone was injected into the area surrounding the 

median nerve. Patients were advised to wait for 15 min following the injection and to rest the injected 

arm till the next day. One month after injection, we repeated the median nerve sensory and motor 

nerve conduction study. In the study we agree that mild CTS did not have any motor disturbance 

(motor distal latency is less than 4,4 ms), only sensory involvement. Moderate CTS – motor distal 

latency is ≥ 4,4 ms, but motor nerve amplitude is not changed (>4 μA). Severe CTS – reduces motor 

nerve amplitude (< 4 μA) (axonal lose). One month after, patients filled out the PGIC scale. The PGIC 

scale consists of 7 scores, where 1 – means very much improved, 4 – no change and 7 – means very 

much worsening. The study also shows an analysis of the duration of the patient's illness and its 

association with neurophysiologic data and therapeutic effectiveness.  

All statistical analyses were performed with Microsoft Excel 8.0 and SPSS (Statistical Package for the 

Social Sciences) for Windows 10.0. The data was expressed as mean and standard deviation or median 

and range, as appropriate, for parametric variables and as numbers and percent for non-parametric 

variable.  

Results: Demographic and clinical features of the CTS patients are summarized in Table 1. 

Table 1.  Demographic and clinical features of the CTS patients (n = 55) 

 Means SD 

Age (years)  64.2 ±11.4 

Sex (female/male) (43/12) - 

Duration of illness (years) 9.0 ±8.9 
 

Source: Authors 

Fifty-six patients with CTS (43 women and 12 men) were enrolled. The mean age of patients with 

CTS was 64.2 (range 34 – 86 years, SD± 11.4), the mean disease duration was 9.0 (range 0.6 – 30 

years, SD± 8.9) years. CTS are more common for women than men (43/12). There were 55 patients 

who were right-hand dominant and in 52 patient cases from 55 the dominant hand was affected 

(92.8%). There were 11 of 55 (19.6%) patients who suffer from diabetes mellitus type 2. There were 

19 of 55 (33.9%) patients who received CSI before and 4 of 55 (7.1%) patients who had had surgical 

treatment before. Only 6 of 55 (10.7%) patients underwent ultrasound of the carpal tunnel prior to 

blockade.  

CTS patients clinical finding are summarized in Table 2. 

Table 2. CTS patients (n = 55) clinical finding 

 Before CSI (n=55) After CSI (n=55) 

Day time pain 55 (100%) 17 (30%) 

Night time pain 54 (98%) 13 (23%) 

Positive sensory symptoms 55 (100%) 10 (18%) 

Positive Phalen test 47 (85%) 7 (12%) 

Positive Tinel sign 45 (82%) 4 (7%) 
 

Source: Authors 

Baseline clinical findings (before CSI). There were 55 of 55 (100%) patients who had sensory 

symptoms. The Phalen test was positive for 47 of 55 (85%) patients and Tinel sign positive for 45 of 

55 (82%) patients. There were 55 of 55 (100%) patients who suffered from day time pain and 54 of 55 

(98%) patients who suffered from night time pain.  
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One month after the CSI, patients had clinical improvement. There were 10 of 55 (18%) patients who 

had sensory symptoms after CSI. The Phalen test was positive for 7 of 55 (12%) patients and Tinel 

sign positive for 4 of 55 (7%). There were 17 of 55 (30%) patients who suffer from day time pain and 

13 of 55 (23%) patients who suffer from night time pain one month after CSI. 

According to the Pain Detect scale 33 of 55 (60%) patients showed neuropathic pain before CSI, 36 of 

55 (78%) patients present clinical effectiveness after CSI. 54 of 55 patients (98%) presented clinical 

effectiveness after CSI in the PGIC scale.  

45 of 53 (85%) patients had improvement in neurophysiological studies – motor distal latency 

decreased after the CSI. Before the CSI, the average motor distal latency was 5.7 ms (range 4.5-

12.9ms SD±1.5), which was on average 130% from the maximal norm (range 102 – 293 SD±36). 

After CSI, average motor distal latency was 5.2 ms (range 3.8-10.7ms SD±1,3), which was on average 

120% from the maximal norm (range 88-243 SD±30). There were 26 of 53 (57%) patients which NCS 

data one month after CSI showed improvement less than 10% compared to the single patient baseline 

condition, 16 of 53 (36%) showed improvement from 10 to 20% and only 3 of 53 (7%) patients show 

20 to 30% improvement after CSI. There were 8 patients whose NCS data after CSI showed a little 

worsening. In our study, there were 2 of 55 patients who had extremely severe CTS and their median 

nerve motor distal latency was not registered neither in baseline, nor after CSI, that is why we cannot 

analyze their nerve conduction study results. Each patients` motor distal latency before and after CSI 

is shown in Figure 1. 

Figure 1: Single patient motor distal latency before and after CSI (n=53) 
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Source: Authors 

Discussion 

The present study included 55 CTS patients, mostly women. Many other studies also show that 

women are more prevalent than men (Atroshi, 1999; Chammas et al., 2014; Akalin et al., 2002; Baysal 

et al., 2006). There are many hypotheses and suggestions that the higher incidence of CTS of women 

may be partly due to hormonal factors (Ferrero et al, 2001; Wilgis, 2002). Many other studies show 

that CTS can be related to a higher frequency of musculoskeletal problems among women 

(McDiarmid et al., 2000; Shabir, 2004). In this study, 52 of 55 patients had their right hand affected 

which is their dominant hand. Bland et al. (2003) had a similar result - the most and the hardest 

suffering is the right hand because it is the dominant hand. This study shows better clinical outcomes 

in sensory symptoms (negative in 83% cases), Phalen's test (negative in 88% cases) and Tinel's sign 

(negative in 93% cases). In Agarwal et al.’s (2005) study they found that none of the 48 patients in 

their study had a positive Phalen's test or Tinel's sign after CSI and only two patients continued to 

complain of paraesthesia after steroid injection.  

Neuropathic pain is a common clinical presentation. In our study, according to the Pain Detect scale, 

33 of 55 (60%) patients show neuropathic pain. The Pain Detect questionnaire is a useful tool for 

clinicians, to screen for neuropathic pain in patients. Its sensitivity and specificity are high 

(Freynhagen, 2006).  
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The neurophysiological parameters (median nerve motor distal latency, motor amplitude) also showed 

improvement following steroid injection. Similar electrodiagnostic findings have been reported 

previously following steroid injection for CTS. The improvements of nerve conduction study 

parameters independently support the effectiveness of steroid injection therapy in CTS (Hagebeuk et 

al., 2004). In our study before CSI the average motor distal latency was 5.7 ms and after CSI the 

average motor distal latency was 5.2 ms. These results are particularly similar to Mangonon et al.’s 

(2014) study who found similar results. Their study enrolled one hundred forty-five patients with 

suspected CTS, and before injection the mean distal motor latency was 5.01 ms, but after injection the 

mean distal motor latency was 4.82 ms (Mangonon et al., 2014). We didn`t find any sensory 

conduction velocity or sensory nerve amplitude improvement after CSI, even for patient who had 

significant motor distal latency improvement. 

There was no statistically significant correlation between CTS patients’ disease duration, NCS data 

and therapeutic effectiveness. We didn’t find any significant correlation between the improvement of 

the patient's clinical condition and the improvement of electrophysiological outcomes. Pain is a 

subjective parameter and it is very difficult to measure it, and maybe this is also one of the reasons 

why our data didn`t correlate. Coghill et al.’s (2003) research found that more sensitive individuals 

activated greater and more often regions of the brain– the primary somatosensory cortex, the anterior 

cingulate cortex. In earlier studies they analyzed the differences in individual pain perceived that effect 

these regions’ activation which results in the increase of these regions stimulation intensity and 

increase of the intensity of pain perception (Coghill et al, 1999). Consequently, these differences in the 

primary somatosensory cortex and the anterior cingulate cortex are in line with the differences in the 

intensity of individuals' pain intensity and underline the fact that some differences in pain are real. To 

achieve statistically significant results, the study will be continued to collect a larger patient pool. 

Conclusions 

The treatment with steroid injection is effective for patients with CTS. We inferred that the PGIC scale 

can be used to quickly assess the effectiveness of the therapy. This study shows that the Pain Detect 

sensitivity for neuropathic pain evaluation for patients with CTS is in 33 of 55 (60%) cases. Patients 

showed clinical and neurophysiological improvement after CSI, but there is no correlation between 

neurophysiological and clinical improvement. In moderate and severe CTS, analyses of motor distal 

latency is more sensitive than sensory distal latency.  
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SUICIDES IN LITHUANIA: RATES, METHODS AND DISTRIBUTION BY AGE, 
GENDER AND SETTLEMENT, 2012-2016 

Diana Vasiljevaitė1, Jurgita Stasiūnienė2, Sigitas Laima3, Sigitas Chmieliauskas4, 

Dmitrij Fomin5, Algimantas Jasulaitis6 

 

Abstract: 

INTRODUCTION: According to the World Health Organisation regarding suicide rate, Lithuania was on the top in 2016 with 

31.9 suicide events per 100 000 people of the population. This research was aimed at analysing the situation including methods 

of suicide and its distribution between different age, gender and settlement groups in Lithuania. 

METHODS: 4610 particular suicide cases were found and analysed from the given retrospectively collected data by the 

Hygiene Institute’s Register of Death Causes in Lithuania from 2012 till 2016. These cases have been categorised into age (10-

19 years old, 20-69 years old and >70 years old), gender and settlement groups. Chi-squared and Fisher tests were used to 

analyse the associations between the suicide methods used, sex, as well as age. A significance level of p<0.05 was used. 

RESULTS: In total, 4610 suicide cases were registered in Lithuania in 2012-2016. People aged 20-69 years had the biggest 

proportion with 80%, followed by 16% for people older than 70 and 4% people aged 10-19. 82% of all cases were men. The 

most common method of suicides in all age groups was hanging, self-strangulation and self-suffocation; 92%. There is no 

statistical significant difference in methods used by the 10-19 years old group and above 20 years of age (20-70+). 

A difference was found between the groups under 70 years and above 70 years old. Moreover, the following difference was 

found between their genders (p=0.0002). In terms of using drugs and biological substances, women (54.24%) are more likely 

to commit suicide through these means than men in all age groups, while 100% of suicide methods by gas, steam or solvents 

were used by men. Though slightly more suicides were registered in cities, there was no statistically significant difference 

between people living in cities and in villages. 

CONCLUSIONS: Despite the fact that incidences of suicides are gradually decreasing every year, the situation is not yet 

satisfactory. The pattern almost has not changed for years – the most inclinable person to commit suicide is a 50-59 years old 

man living in a city and the most used method is still hanging. 

UDC Classification: 614.8, DOI: 10.12955/cbup.v7.1464 

Keywords: suicide, epidemiology, mortality, genders, Lithuania, self-harm.  

 

Introduction 

Statistics regarding suicide still remain as a very delicate topic for Lithuania. According to the World 

Health Organisation regarding suicide rate, Lithuania was on the top in 2016 with 31.9 suicide events 

per 100 000 people of the population; and the second in 2015 with 32.7 suicide events per 100 000 

people of the population. The same statistics reveal that the suicide rate in Lithuania exceeds the average 

world rate (almost triple) and more than double in Europe (WHO 2016; WHO 2018). The situation in 

Lithuania started to get worse after The Second World War and got its peak during the 1990s 

(Petrauskienė et al., 2004). Nowadays 800 000 deaths are caused by suicide every year worldwide, 

which is 1.4% of all deaths and takes 18th place in the list of death causes (WHO 2016). It is the second 

most common death reason for people between 15-29 year old (WHO 2014). Even though it is a 

worldwide problem, the greatest numbers of suicides are registered in low and middle economically 

developed countries. In highly economically developed countries, the proportion of men and women is 

3:1, while this ratio is less than 1.5 in low and middle economically developed countries. Globally, the 

highest rates are in people older than 70 years and the most common methods are poisoning by 

pesticides, hanging and usage of a shotgun or explosive (WHO 2014). Based on mentioned studies, the 

effective prevention is possible only by knowing the most common suicide methods and mechanisms 

and the general social pattern of a person (WHO 2014; Mann et al., 2005; Stack et al., 2005). The aim 
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of this retrospective descriptive study is to investigate one of the types of violence – violence against 

yourself – peculiarities in Lithuania, the methods of suicide, distribution by gender, age and settlement. 

Data and methodology  

The retrospective research was conducted by analysing the Hygiene Institute’s Register of Death Causes 

data in Lithuania from 2012 till 2016. The cases with X60 -X84 codes (intentional injuries (suicides)) 

by ICD-10-AM coding were collected. 4610 nationally representative particular suicide cases were 

found. These cases have been categorised into three age groups (10-19 years old (people going to 

school), 20-69 years old (working age people) and >70 years old (retired people)), two gender groups 

(male and female) and two settlement groups (bodies found in the rural areas and bodies found in cities). 

These characteristics were studied with a purpose of describing the group which mostly needs 

interventions and preventive tools. Chi-squared and Fisher tests were used to analyse the associations 

between the suicide methods used by genders as well as age. A significance level of p<0.05 was used. 

Results  

4610 suicide cases were registered in Lithuania from 2012 to 2016. People aged 20-69 years had the 

biggest proportion with 80% (n=3706), followed by 16% (n=744) for people older than 70 and 4% 

(n=160) for people aged 10-19. To be more precise, as shown in Figure 1, the biggest groups comprised 

of 50-59 years old people (22.36%), 40-49 years old people (19.18%) and over 70 years old people 

(16.14%). The highest suicide rate of all age groups was registered in 2013 (n=1078) (Figure 2), while 

the lowest suicide rate of all age groups was registered in 2016 (n= 819). The highest suicide rate of 20-

69 years old people was registered in 2013 (n=885), while the lowest suicide rate of the same group was 

registered in 2016 (n= 647). Suicides of people aged 10-19 (the highest rate) was registered also in 2013 

(n=44). 

Figure 1: Distribution of persons committing a suicide by age 

 

Source: Author 

 

Figure 2: Distribution of persons committing a suicide by year 

 
Source: Author 
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In all age groups, out of all suicide methods, the largest proportion standing out clearly represents 

hanging, self-strangulation and self-suffocation – almost 92% of cases (n=4234) (Figure 3). Shotguns 

and explosives were used in 3% of all cases (n=134), while the proportions of other methods represent 

jumping from high altitude – 1.4% (n=66), drugs and biological substances – 1.3% (n=60) and injuries 

with sharp tools – 1.2% (n=57). Other methods (poisoning by gas, steam, solvents, pesticides, chemicals 

and drowning) were less than 1%. 

Figure 3: Distribution of persons committing a suicide by chosen method 

 
Source: Author 

Young people aged 10-19 had most commonly chosen hanging, self-strangulation and self-suffocation 

(93.13%, n=149), drowning and usage of shotgun or explosive usage – 1.88% of all cases (n=3). 20-69 

years old people had also chosen hanging, self-strangulation and self-suffocation (92.26%, n=3419) and 

usage of shotgun or explosive – 2.86% (n=106). This group slightly more often than other groups had 

used drugs or biological substances – 1.4% (n=52). Elderly people, more than 70 years old., as well as 

other groups mentioned above had most commonly chosen hanging, self-strangulation and self-

suffocation (89.52%, n=666), shotgun or explosive usage – 3.36% (n=25) and jumping from high 

altitude – 2.55% (n=19). There is no statistical significant difference in methods used by the 10-19 years 

old group and above 20 years of age (20-70+). A difference was found between the groups under 70 

years and above 70 years old. 

In all age groups, men took the biggest part – 82% of all cases (Figure 4). Also, a statistically significant 

difference was found in methods used by different genders (p=0.0002). In terms of using drugs and 

biological substances, women (54.24%) are more likely to commit suicide by these means than men in 

all age groups; along with drowning or jumping from high altitude. While 100% of suicide methods by 

gas, steam or solvents were used by men and 96% of those who used shotgun or explosive were also 

men. 

Figure 4: Distribution by gender and age 

 

Source: Author 
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People over 20 years of age were mostly living in cities (55.04%), while young people (10-19 years old) 

were mostly living in villages (53.13%). However, regardless of the fact that slightly more suicides were 

registered in cities, there was no statistically significant difference between people of all ages living in 

cities and villages (p=0.36) (Figure 5). 

Figure 5: Distribution by settlement and year 

 

Source: Author 

Discussion 

Differences between different time periods in Lithuania 

Historically, according to research by Šopauskas (1939), suicide by hanging was the most common 

method (29.6% of all cases in 1936) since interwar times, nevertheless suicide rates were noticeably 

lower than today. Back in the 1990’s when Lithuania gained independence, this method was becoming 

more and more often chosen. From 1993 to 1997, it kept on growing and reached 87.3%. In the period 

from 1998 to 2002, during the years of financial crisis, it became even higher at 90.1% (Petrauskienė et 

al., 2004). Such a big proportion is reported only for Eastern Europe countries such as Estonia, Latvia, 

Lithuania, Poland and Romania (Ajdacic-Gross et al., 2008). According to Petrauskienė et al. (2004), 

8324 suicides were reported from 1993 to 1997 in Lithuania and from 1998 to 2002, 7823 suicides were 

reported, which is almost twice than that in our investigated period (2012-2016). From 1993 to 2002, 

the most common method in both genders was hanging (87.3 – 90.1%). Men were committing suicide 

4.7 times more than women (13319 and 2828). What is more, there was a difference between methods 

used by different genders – in men, shotgun or explosive usage took second place, while in women, 

poisoning took second place after hanging. These tendencies were also seen from 2012 to 2016. 

Comparing our investigated period and the one mentioned before (1993-2002), the only change was the 

prevalence between settlements. From 1993 to 2002, more suicides were reported in villages, however 

slightly more suicides were reported in cities from in 2012 to 2016 (Petrauskienė et al., 2004). 

Differences between countries 

A big influence on the chosen methods and suicide rates is made by country and living environment 

because certain tools are easier to access in different countries than others. As an example, in Hong 

Kong, Singapore, Luxemburg and Malta, where a lot of high buildings or bridges are available, jumping 

from high altitude prevails. Poisoning by pesticides prevails in agricultural countries – China (up to 62% 

by pesticides and other chemicals used in agriculture and animal husbandry), Pakistan, Sri Lanka and 

Latin America (Ajdacic-Gross et al., 2008; Wu et al., 2012). In economically developed counties, e.g. 

North Europe and United Kingdom, the often chosen method is poisoning by medical substances 

(Ajdacic-Gross et al., 2008). Ireland is unique as a lot of young people jump to the ocean or from bridges 

to rivers (Värnik et al., 2009). A big influence is also made by government control policies on guns and 

explosives and their availability in country. This is the reason why this method is often used especially 

in United States besides being a leading method in Argentina, Switzerland and Uruguay and a second 

leading method in Australia (20.9%) (Ajdacic-Gross et al., 2008; Koo et al., 2017). In Middle East 

countries where religion has a big influence such as Pakistan, Saudi Arabia, Turkey and Iran, suicide 

rates are perceptibly lower than in other countries (Wu et al., 2012). Notwithstanding, the dominant 
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method worldwide, especially in the Eastern Europe region (Lithuania, Latvia, Estonia, Poland, and 

Romania), is hanging. In this region, more than 90% of all suicide cases are committed by this method 

(Ajdacic-Gross et al., 2008). Our research represents the situation mentioned above. The most common 

method is hanging which can be described as cheap, easy, fast and an easily reachable method by various 

groups of people. 

Distribution by age and gender 

According to Vijayakumar (2008), elderly people are most commonly committing suicide. The reasons 

include more psychiatric diseases, social exclusion, low income, poor health and pain suffering (Van 

Orden et al., 2011; Van Orden et al., 2011). The most common methods in this group are hanging, 

shotgun or explosive usage and drug poisoning (Koo et al., 2017). Our research shows that more than 

half of cases (51.39% in total) included people older than 50. Mostly, they were 50-59 years old, which 

indicates that the situation is very similar worldwide. 

Distribution by gender is not the same worldwide. As the WHO (2014) revealed, in highly economically 

developed countries, the proportion of men and women is  3:1, while this ratio is less than 1.5 in low 

and middle economically developed countries. After reviewing articles, we can find some 

commonalities for most of the countries. Almost in the entire world, men are committing suicide more 

often than women (Värnik et al., 2009). As per our results, the majority of victims were men (82%). 

Worldwide, hanging is the most common method in both groups. However, men choose shotguns or 

explosives as a second option, while women choose poisoning by medications (Ajdacic-Gross et al., 

2008; Värnik et al., 2009). The outcomes of this research were analogous – hanging was the leading 

method, women were more likely to choose drugs or medications although men were more likely to 

choose gas, shotguns or explosives rather than women. It is considered that men choose more violent 

and lethal methods than women (Ajdacic-Gross et al., 2008; Värnik et al., 2009). The studies that 

analysed propositions revealed that using a shotgun is the result of impulsive behaviour, while hanging 

needs preparation, bravery and determination (Ajdacic-Gross et al., 2008). Additionally, before 

committing suicide, women have more often interpersonal conflicts and left letters or messages of intent 

(Koo et al., 2017). 

Risk factors and prevention  

The reduction and prevention of suicide rates is one of the biggest goals of the WHO (2014). According 

to previous studies’ results, effective prevention is reducing accessibility to suicide methods and tools 

(WHO 2014; Mann et al., 2005; Stack et al., 2005). The examples could be difficulties in purchasing 

pesticides and guns, barriers and fences on bridges and high buildings and better regulation of 

medications – these would decrease the average suicide rates (Yip, 2012). Television and press play 

significant roles on suicide rates and methods (Wu et al. 2012; Chen, 2011). The Werther effect (or 

Copycat suicide) can be observed when a famous person commits a suicide and hence after, suicides 

among the population increase (Zimerman et al. 2018; Kim, 2013). Kapeckaite (2016) was investigating 

this effect in Lithuania after a famous actor’s suicide in 2013. There were reported highly increased 

number of phone calls to the psychological hotline service “Vaikų linija”. The same study also published 

increased number of suicides in 2013. The crossing effect is important to be considered – when the usage 

of one method is going down, other methods become more popular (Ajdacic-Gross et al., 2008; De Leo 

et al., 2003; Bridges et al., 2004). Therefore, it is important to investigate not only the most common 

methods for appropriate prevention, but also to find out which social groups are most likely to commit 

suicide and have risk factors for it (WHO 2014). Lee et al. (2018) were conducting research in South 

Korea which took 12 years. They found out that the suicide rate correlates with Parkinson’s disease, 

depression and obsessive – compulsive syndrome, high level of liver enzymes, male gender and elderly 

age. Furthermore, smoking, alcohol, other psychiatric disorders, usage of benzodiazepines and BMI 

influence as well. Other studies showed that there is a connection between suicides and alcohol usage, 

smoking, depression, schizophrenia, usage of antidepressants and drugs for insomnia (Darvishi et al., 

2015; Crump, 2014; Sun, 2016). Healthy lifestyle is named as one of the most protective factors by the 

WHO (2014) (e.g. appropriate nutrition, regular physical activity). 

Recently, some steps have been taken for the prevention of suicides in Lithuania. Especially the Suicide 

Prevention Bureau provides educative information online (including email distributions).  Also, by 

printed materials, it helps hospitals by conducting relevant sessions and consultations. In addition, by 
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hotline (State Mental Health Centre website), special methodical materials were prepared for schools 

(Klaipėda Pedagogical Psychological Service website) and suicide prevention trainings of international 

standards “safeTALK” and “ASIST” are held in Vilnius city (Vilnius Public Health Office website). 

However, the biggest problem of Lithuania in this sense is that the Ministry of Health has no national 

suicide prevention strategy, which means that there is no general or common direction for the whole 

country. 

Conclusion  

Despite the fact that the incidences of suicide are decreasing gradually every year, the situation is not 

yet satisfactory. The pattern has almost not changed for years – the most inclinable person to commit 

suicide is a 50-59 years old man living in a city and the most used method is still hanging. As a result 

of the current situation in Lithuania, various preventive programmes have been started. To evaluate the 

results, similar studies should be conducted in upcoming years.   
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ADVERSE EFFECTS OF GONADOTROPINS USED IN INFERTILITY TREATMENT 
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Anca Maria Juncan7, Felicia Gabriela Gligor8

 

Abstract: 

Introduction: Infertility represents a problem for more and more couples all over the world, including in Romania. Thus, more 

and more women need to resort to drugs to treat infertility, treatments which are not without adverse reactions (Boivin et al., 

2007). Modern therapy brings significant benefits in the treatment of infertility. Despite all the benefits, the controlled ovarian 

stimulation treatment does not lack the possibility of adverse reactions to the administered drugs.  

Objectives: The aim of this study was to determine the potential adverse reactions experienced by patients during the treatment 

with gonadotropins followed by assisted conception 

Methods: A study was done based on a questionnaire which included the adverse reactions comprised in the SmPCs (Summaries 

of Product Characteristics) of the original drugs, and also based on the adverse reactions frequently reported in clinical studies. 

The questionnaire was distributed in the online environment, from May 2018 to July 2018, in Romania, to patients to whom at 

least one of the analysed gonadotropins (corifollitropin alpha, follitropin alpha, follitropin beta, follitropin alpha/follitropin 

beta, menotropin, urofollitropin) was administered during the controlled ovarian stimulation treatment, in the routine practice 

of assisted human reproduction technology.  

Results: The results show that a total number of 319 events suspected of being adverse reactions was reported, grouped on the 

highest MedDRA level, SOC (system – organ- class), with an average of 8.18 adverse reactions (AR)/patient.  

Conclusions: The results of the study demonstrate the fact the disorders appeared after drug administration in the controlled 

ovarian stimulation treatment in the context of the routine practice of assisted human reproduction technology, were considered 

adverse reactions by the patients. 

UDC Classification: 615.4, DOI: 10.12955/cbup.v7.1465 

Keywords: adverse reactions, infertility, gonadotropins

 

Introduction 

Infertility represents a problem for more and more couples all over the world, including in Romania. 

Thus, more and more women need to resort to drugs to treat infertility, treatments which are not without 

adverse reactions (Boivin et al., 2007). 

A study done by the World Health Organization (WHO) in 190 countries between 1990 and 2000 

showed that 48.5 million couples from all over the world have had this health problem called infertility.  

In 2001, WHO declared that infertility should be considered a world problem, and eight years later is 

was officially declared “a disease of the reproductive system defined by the incapacity to obtain a 

clinical pregnancy after 12 months or more of regular unprotected sexual intercourse”, in the fertile 

phase of the menstrual cycle (Hoffman et al., 2017). 

During a meeting of assisted reproduction specialists attended by gynaecologists specialized in in-vitro 

fertilization, statistical elements regarding fertility in Romania were discussed. According to the 

National Statistics Institute, fertility in Romania has started to have an accentuated descendent trend. At 

the moment, the rate is 1.57 children to a woman (in 2015), classifying Romania among the European 

countries with the lowest fertility values. It is assumed that, with this rhythm, in the year 2050 our 

country will reach a population of just 16.3 million inhabitants, as opposed to approximately the current 

19.8 million (National Institute of Statistics, 2018). 
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Modern therapy has brought significant benefits in the treatment of infertility, but despite all the benefits, 

the controlled ovarian stimulation treatment does not lack the possibility of adverse reactions to the 

administered drugs.  

Monitoring drug safety, also known as pharmacovigilance, is essential to detecting, evaluating, 

understanding and preventing adverse reactions and other problems regarding drugs (Butuca et al., 

2018). Because adverse reactions cannot be completely detected during the process of development and 

pre-marketing, nowadays a special emphasis is placed on post-marketing monitoring, which allows for 

a better pharmacotoxicological evaluation (Butuca et al., 2018; Cuc et al., 2015). 

The ovarian hyperstimulation syndrome (OHSS) remains a major complication both for the patients and 

for the doctor using human assisted reproduction techniques (HART), because of the morbidity and 

possible mortality (Kasum et al., 2011, Kol, 2003). The incidence of OHSS, clinically significant, is of 

2 to 3%. However, up to 30% of the patients treated with HART can develop milder forms. The 

syndrome affects approximately 6020 patients a year in the United States and Europe, and the risk of 

dying is estimated 1:450,000 to 1:500,000 (Alper et al., 2009; Brinsden et al., 1995; Nevesa et al., 2013). 

Data and methodology 

In this study the interviewing method based on a questionnaire was used. Thus, a questionnaire was 

developed based on the adverse reactions referred to in the Summary of Product Characteristics (SmPC) 

of the original drugs, and also based on the adverse reactions frequently reported in clinical studies. To 

analyse this information, observational, comparative and interpretative methods were used. A language 

appropriate for the patients was used in writing this questionnaire. The questionnaire was given to 

patients in Romania to whom at least one of the analysed gonadotropins (corifollitropin alpha, follitropin 

alpha, follitropin beta, follitropin alpha/follitropin beta, menotropin, urofollitropin) was administered. 

The questionnaire was distributed in the online environment, from May 2018 to July 2018, in 

administered during the controlled ovarian stimulation treatment, in the routine practice of assisted 

human reproduction technology. The questionnaire was distributed to three groups of persons who were 

dealing with an infertility problem and who have undergone a gonadotropin treatment for this. In the 

introduction the aim of the research was presented, and the participants were assured about the 

confidentiality of their responses provided. The time estimated for completing the questionnaire was 5-

7 minutes. 

The questionnaire is made up of 20 items, out of which 11 had closed answer variants, which offered a 

single variable, and 9 items had open answer variants, ensuring freedom of expression without the risk 

of suggestibility. The closed answer variants for some questions were written according to the Likert 

scale (1-5). The answers to the open questions were afterwards coded in order to allow for a quantitative 

interpretation of the results and to be entered into the calculation software. 

The quantitative interpretation of the data was done in the data management software “Microsoft Excel”, 

by using the functions: Count If, Sum If, VLOOKUP and inserting graphs. 

Results and discussion  

After the questionnaire was release, 39 persons in total responded, all of them women between the ages 

of 27 and 45 years old. The answers to the questions are presented as follows.  

Figure 1: Distribution of respondents to the period of attempts to conceive 

 
Source: Authors 
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Of the 39 persons that filled out the questionnaire (Figure 1), 18 (46.2%) declared that the prior period 

of time dedicated to trying to conceive (naturally and through assisted human reproduction techniques) 

was more than 5 years, while 8 (20.5%) answered that the period was more than 1 year, but less than 2 

years. 

Figure 2 presents the distribution of respondents relative to the tried assisted human reproduction 

techniques, which shows that 7 (18%) of all the patients that filled out the questionnaire have tried to 

conceive both through in vitro fertilization techniques, and through artificial insemination, and 24 

(61.5%) have only used in vitro fertilization techniques. 

Figure 2: The distribution of respondents relative to the used assisted human reproduction 

techniques 

 
Source: Authors 

Regarding the drugs used in the treatment for assisted human reproduction, shown in Figure 3, out of 

the total number of persons who filled out the questionnaire, 30 (76.92%) have said that they used 

follitropin alpha, alone or combined with other gonadotropins, and 25 (64.1%) were administered 

menotropin, both alone and combined with other drugs.  

Out of the total number of 70 administered drugs, 16 (53.3%) patients used a combination of follitropin 

alpha and menotropin. Other drugs used in combination with follitropin alpha in the treatment were: 

menotropin + follitropin beta + follitropin alpha - 1 patient (3.33%); menotropin + corifollitropin alpha 

+ folitropin alpha - 1 patient (3.33%). Out of all the drugs administered, menotropin represents 35.71%, 

meaning a number of 25 patients. Out of all the patients that used this drug, menotropin was used as 

monotherapy for one patient (4%) and in combination for 24 patients (96%); for example, menotropin 

+ urofollitropin – 1 patient (4%); menotropin + corifollitropin alpha – 1 patient (4%); menotropin+ 

follitropin beta – 1 patient (4%). 

Figure 3: Drugs used in the treatment for assisted human reproduction 

 
Source: Authors 

By analysing the answers of patients referring to nervous system or neuropsychiatric disorders suspected 

of being an adverse reaction to the gonadotropin treatment, Figure 4 shows that 24 (61.5%) of the total 

number of respondents say that they suffered from mood swings, followed by 16 (41%) who suffered 

from irritability, 15 (38.5%) from headaches, 14 (35.9%) from insomnia and 8 (20.5%) from depression.   



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

849 

It must be mentioned that each patient has reported more than one adverse reaction, 100 events being 

signalled in total, in average 2.56 events per patient. 

From the structure of the suspected adverse reactions to the gonadotropin treatment referring to the 

central nervous system and to neuropsychiatric disorders, it appears that the most frequent reported 

adverse reactions are mood swings, representing 24 (24%) of all of the events signalled in the 

questionnaire, followed by irritability, representing 16 (16%) events. 

Figure 4: Suspected adverse reactions referring to nervous system and neuropsychiatric disorders 

 
Source: Authors 

Of the gastrointestinal disorders shown in Figure 5, the most frequent adverse reactions reported by the 

patients in the questionnaire were abdominal discomfort in 20 (51.3%) cases, nausea in 16 (41%) cases 

and abdominal pain in13 (33.3%) cases. 

A total, 78 suspected digestive adverse reactions were signalled, abdominal discomfort being present in 

20 (25.64%) patients, followed by nausea in 16 (20.5%) patients, and by constipation and abdominal 

pain in 13 (16.66%) patients each. 

Figure 5: Digestive suspected adverse reactions  

 
Source: Authors 

The adverse events suspected at locally or in the skin are shown in Figure 6, where 24 (61.5%) patients 

accused reactions at the site of injection, in the form of redness or bruising, and 16 (41%) patients 

accused pain at the injection site. 4 (10.25%) patients said that they developed acne, while 7 (17.95%) 

patients noticed redness of the skin. 

A total of 57 adverse events were reported, on average 1.46 per patient, out of which 24 (42%) represent 

injection site reactions and 16 (28%) injection site pain. 

One of the disorders of the genital apparatus or breast that was considered a possible adverse reaction 

by the patients, shown in Figure 7, is pelvic pain (in the ovaries), presented by 25 (64.1%) of all 

respondents. Breast tenderness is another symptom accused by the 17 (43.6%) patients. 9 (23.1%) 

patients suffered from ovarian hyperstimulation (fever, fluid in the abdomen, pelvic pain), which is 

considered by specialists as one of the most serious adverse reactions of the treatment for ovarian 

stimulation, requiring hospital stay. 
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Figure 6: Suspected adverse reactions reported locally or in the skin 

 
Source: Authors 

There were 67 suspected adverse reactions reported in the genital apparatus or breast, on average 1.72 

per patient. Of these, 25 (37.3%) represented pelvic pain, 17 (25.37%) breast tenderness, and 9 (13.43%) 

ovarian hyperstimulation syndrome. 

In the questions regarding the severity of adverse reactions and regarding which of the adverse reactions 

presented in the questionnaire, grouped in the SOC level (system-organ-class) bothered them the most, 

some of the answers given by patients were: pain caused by ovarian hyperstimulation with all its 

symptoms, weight pain, abdominal distension, headaches, depression, irritability and injection site pain.  

During the treatment these symptoms severely bothered 6 (15.4%) patients, while 20 (51.3%) patients 

said that some of these reactions were present, but were of a moderate severity. 

In 27 (69.2%) cases these reactions disappeared or improved after finalizing the treatment, 21 (53.8%) 

patients discussed these adverse reactions with their doctor, and 9 (23.1%) needed treatment. 

Figure 7: Suspected adverse reactions related to the genital apparatus or breast 

 
Source: Authors 

According to literature, ovarian hyperstimulation syndrome (OHS) remains a major complication both 

for patients and for the doctor using assisted human reproduction techniques (HART), because of the 

morbidity and possible mortality (Kasum et al., 2011, Nevesa et al., 2013). The incidence of OHS, 

clinically significant, is of 2 to 3% However, up to 30% of the patients treated with HART can develop 

milder forms (Alper et al., 2009, Brinsden et al., 1995, Nevesa et al., 2013). 

To the question “Do you read the information leaflets of the drugs that you use?”, 28 (71.8%) patients 

answered that they always do.  

At the end of the questionnaire the patients were asked to evaluate how much their health preoccupies 

them, on a Likert scale from 1-5 (where 1 signifies not at all and 5 signifies a lot).30 (76.9%) patients 

declared that their health preoccupies them a lot. 

In Table 1 are represented the 24 musculoskeletal system and connective tissue symptoms that were 

reported, out of which 11 (45.83%) represent muscle pain. 
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Table 1: Number of symptoms of the musculoskeletal system and connective tissue reported 

System Arthralgia (joint pain) Muscular pain Bone pain Total 

Musculoskeletal 

and connective 

tissue 

9 11 4 24 

 

Source: Authors 

The general adverse events reported (71 events) frequently refer to tiredness - 22 (30.98%) and weight 

gain - 18 (25.35%). 

Table 2: Number of general symptoms reported 
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Source: Authors 

Conclusions  

A total number of 319 events suspected to be adverse reactions were reported, grouped on the highest 

MedDRA level, SOC (system-organ-class), on average 8.18 AR/patient. 

The most frequently reported were nervous system and neuropsychiatric symptoms – 100 (2.56; 

31.35%), followed by general disorders - 71 (1.82; 22.57%) and genital apparatus or breast 67 (1.71; 

21%). 

In the SOC the most frequent of all of the reactions reported in the questionnaire (accused by over 50% 

of the women) and the most severe were the ones regarding the disorders at the genital apparatus or 

breast: pelvic pain - 25; 64.1%), followed by reactions at the site of injection and mood swings -24 

(61.53%) cases each, nausea- 20 (51.28%) and tiredness - 22 (56.41%). These adverse reactions are 

frequent and well known in the gonadotropins class.  

The results of the study demonstrate the fact that the disorders that appeared after administering these 

drugs in the controlled ovarian stimulation treatment, in the context of the routine practice of assisted 

human reproduction technology, were considered adverse reactions by the patients.  

Prescribing drugs is a very important responsibility for doctors, but reporting suspected adverse 

reactions and taking part in their monitoring systems must also be promoted as a fundamental 

professional task. 
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STUDENTS ATTITUDE TOWARDS MEDICAL ETHICS EDUCATION 

Alexandrina Vodenitcharova1, Nikoleta Leventi2, Kristina Popova3 

 

Abstract: Medical ethics (ME) and bioethics education are integrated in many medical schools, as a discipline, which aims to 

help future doctors to recognize ethical issues in healthcare and develop ethical decision-making skills. The main purpose of 

this paper was to explore students’ attitude towards medical ethics and bioethics, as a course of their education curriculum in 

the Medical University of Sofia in Bulgaria. The goal was to find out students expectations for the contribution of the acquired 

knowledge to reflect upon the ethical dimensions and human rights considerations of medicine, healthcare and science after 

the end of their ME course. A paper questionnaire was distributed to medical students with a letter indicating the purpose of 

the study. All the students were anonymous and voluntarily participated in the survey. Completed questionnaires were received 

from 344 medical students. According to the results, the majority (94%) of the participants are familiar with the principles of 

medical ethics and bioethics and supports (86%) the necessity of studying Medical ethics. Most of the students (87%) think 

that medical ethics education will help them in their future work and believe (86%) that this course will improve their 

professionalism, while their opinion (70%) is that medical ethics will lead to effectively co-working with other medical 

professionals.  

UDC Classification: 614.2, DOI: 10.12955/cbup.v7.1466 

Keywords: medical ethics, bioethics, ethical decision making, medical education 

 

Introduction 

Medical professionals face ethical dilemmas in their daily practice. It is important for them to be able to 

identify these ethical dilemmas and provide rational justification for ethical decisions.  

Creating a culture of innovation and applying a value-based healthcare in contemporary practice both 

play a vital role in helping the medical professionals meet the complex social and economic challenges 

of the 21st Century (Vodenicharova, et al. 2015; World Report on Ageing and Health, WHO, 2015). 

Applying the principles of biomedical ethics and the ethical principles of the Universal Declaration on 

Bioethics and Human Rights, they will be able to face the moral dilemmas when they make health care 

decisions. 

Medical ethics (ME) and bioethics teaching are integrated as a discipline throughout the first academic 

year for all specialties in the Medical University of Sofia in Bulgaria. The medical ethics curriculum 

reflects the changing faces of medicine: 

 the relationship between health-care providers and their patients;  

 the choice of medical intervention for the individual patient; 

 the choice of public health interventions;  

 the evaluation of effects of health-care interventions;  

 the collaboration between teams engaged in health care activities;  

 the choice of goals and methods of medical research (Vodenicharova, et al. 2015; Governance 

for Health Equity in the WHO European Region, WHO, 2013; Health 2020: A European Policy 

Framework and Strategy for the 21st Century, WHO, 2013).  

The ethical programs help students address new challenges through acquired methodological approaches 

for analysing ethical cases based on the four principles of biomedical ethics: the principal of respect to 

the patient autonomy, the principle of non-maleficence, beneficence and the principle of justice 

(Beauchamp & Childress, 2013), and the fifteen bioethical principles in the UNESCO Universal 

Declaration on Bioethics and Human Rights, adopted on 19 October 2005, the 33rd Session of the 

General Conference of UNESCO (Bioethics Core Curriculum, UNESCO, 2016, Ethics Education 

Programme, Division of Science and Technology). 

Our updated and modern curriculum for education of ME consists of the UNESCO Methodology and 

reflects the need for the integration of ME into everyday practice, for augmenting interest and respect 

for values involved in health care delivery, and for raising awareness for competing interests. Basic 

components of the new method are: the initiation of and call for active involvement of the students in 
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the discussion and decision-making process and the use of real medical cases while dealing with ethical 

dilemmas.   

Special attention is paid to implement appropriate strategies for the development of ethical reflection 

applying an interdisciplinary approach to address the holistic needs of patients and their families. 

Knowledge and learning are shared through group exercises and discussions, which enable students to 

easily learn the ethical methodology (Markova et al., 2015). 

The aim of this study was to present the attitude of medical students towards medical ethics and 

bioethics, as a course of their curriculum. It was also important to determine the expectations of students 

for the contribution of ethical knowledge in their future work, as well as how medical ethics and 

bioethics would improve their professionalism. 

Methods  

In this paper we include the results from a survey that we conducted using a questionnaire from 

December 2018 to January 2019 in the Medical University of Sofia, Faculty of Medicine among first 

academic year students, after the end of their ME course. The results provide information about students’ 

attitude towards teaching medical ethics and bioethics and also, their opinion about the application of 

medical ethics principles into their future work. For the purpose of the survey, we used a questionnaire 

among 344 medical students. The design of the questionnaire was organized in four parts and included 

total 19 questions. The collected information was anonymous, and all the respondents were volunteers. 

The first part of the questionnaire included demographic characteristics and asked respondents about 

gender, age, nationality, and academic year of studying. The second part of the questionnaire included 

questions about students’ attitude towards their medical ethics and bioethics course. The total number 

of questions in this part was 7. The third part contained 6 questions about medical students’ opinion on 

applying the principles of medical ethics and bioethics into their future work. Finally, the last part of 

this questionnaire included questions about the preferred teaching methods in medical ethics.  

The majority of the questions were formulated as closed questions. Statements related to closed 

questions were given a range for the answer of: 

 Yes / No (participants’ opinion) 

 Yes, No, “cannot evaluate” (participants’ opinion) 

 “completely agree”, “I rather agree “, “I cannot evaluate”, “rather disagree”, and “totally 

disagree” (participants’ attitude towards) 

In this article we partially present the results of the second and third dimension of the questionnaire. 

Results and Discussion  

In developing the questionnaire, we were guided by our curricula, in which we propose an approach to 

engage students in certain behaviours as determined by two components: attitudes toward the clinical 

reasoning and ethical consideration and formation, in line with the ethical principles of UNESCO 

Declaration on Bioethics and Human Rights recommendations and the effective practices for learning 

(Henk ten Have and Michèle S. Jean.  The UNESCO Universal Declaration on Bioethics and Human 

Rights: Background, Principles and Application, UNESCO, 2009; Nancy Flowers et. al.  The Human 

Rights Education Handbook: Effective Practices for Learning, Action and Change, University of 

Minnesota, USA, 2000).  

Completed questionnaires were received from 344 medical students.  

ATTITUDE TOWARDS MEDICAL ETHICS AND BIOETHICS  

The answer to the question “in your opinion is the studying of ME necessary” shows that the majority 

of the respondents 86% stated that it is necessary, 7% answered that it is not necessary and 7% cannot 

evaluate (Fig. 1).  

The feedback of data collected demonstrates that after the end of the semester, 83% are familiar with 

the Hippocratic oath, while 17% are not. 

The interesting point is that 94% students are familiar with the principles of ME and only 6% of the 

respondents are not (Fig. 2). 
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Figure 1: Participants’ opinion regarding the necessity of studying ME.  

 

Source: Authors  

  

Figure 2: Participants’ familiarity with the principles of ME.  

 
Source: Authors  

The results of the study show that 95% of the participants are familiar with the term “patient –autonomy” 

and only 5% are not familiar with this term.  

According to the data collected 86% of the respondents know what informed consent is and 14% 

answered that they do not know what informed consent is.  

From data collected regarding participants’ attitude towards studying ME, 57% completely agree that 

studying ME is important, 37% stated that rather agree, 5% of the students cannot evaluate, 1% of them 

rather disagree and only 1 student totally disagreed with the importance of studying ME.  

It is worth mentioning that regarding the attitude of the participants towards patient’s right to privacy, 

that the majority of the participants 70% completely agree with the right to privacy regarding the health 

of the patient, 25% of the respondents rather agree, 4% of them cannot evaluate, 1% rather disagree and 

only 1 student totally disagreed.  

APPLYING THE PRINCIPLES OF ME TO YOUR FUTURE WORK  

The answer to our question “do you think that studying ME will help you in your future work”, among 

all participants 87% answered yes, 5% of the respondents answered no and 8% of them cannot evaluate 

(Fig. 3).  

Almost similar are the results to the question “do you think that studying ME improves your 

professionalism” where the majority of the students 86% answered yes, 6% of them no and 8% of the 

participants cannot evaluate (Fig. 4). 
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Figure 3: Participants’ opinion whether studying ME will help them in their future work. 

 

Source: Authors  

 

Figure 4: Participants’ opinion whether studying ME improves their professionalism.  

 

Source: Authors  

Related to their opinion to the question “do you think studying ME will improve your patient-doctor 

relations” 79% of the respondents report yes, 8% no, and 14% cannot evaluate.  

The results of the study show that 87% of the participants, support that studying ME will help them 

recognize and analyse ethical cases in their future work, while 6% do not support that and 7% cannot 

evaluate.  

From data collected 70% of the medical students support that studying ME lead to effectively co-work 

with other medical professionals, 9% do not support it and 21% cannot evaluate (Fig. 5). 

Figure 5: Participants’ opinion whether ME lead to effectively co-work with other medical 

professionals.  

 
Source: Authors  
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To our last question “do you think that studying ME will help you solve the conflicts between patient-

doctor relations” the majority 71% of the respondents report yes, 11% answered no and 17% cannot 

evaluate.  

The results of our study demonstrated a positive attitude of our students towards ME education. They 

consider ME to be their everyday instrument to support their decision making in their clinical practise.  

Conclusion 

The purpose of this study was to explore medical students’ attitude towards medical ethics education. 

Data collected from the questionnaire shows a positive attitude towards ME education. The results 

demonstrated that medical students support the necessity of studying ME. It is worth mentioning that 

the majority of the respondents were familiar with the principles of bioethics and ME. Most of them 

believe that medical ethics education will help them in their future work and support the opinion that 

such course will improve their professionalism. Finally, the results show that most of the students are 

confident that medical ethics will lead to effectively co-working with other medical professionals.  
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THE USE OF FORENSIC CHEMISTRY METHODS IN THE DETERMINATION 
OF COUNTERFEIT DRUGS 

Elena Welchinska1, Volodymyr Velchynskyi2

 

Abstract: The problem of illegal circulation of drugs, their support and falsification are relevant not only in Ukraine. Experts 

believe that about 10% of the global medicinal drug market is fake and fraud. Counterfeit drugs may contain the active 

ingredient with its exact content as well as non-relevant ingredients, may not contain the active ingredient at all or may 

contain unrefined ingredients. In any case, this leads to a lack of therapeutic effect in the treatment, poisoning and, even, 

death of patients. As a result of our research, the presence of highly dangerous and toxic components in the composition of 

drugs (antifreeze, tar, arsenic, mercury and others) was established. In case of poisoning or death of a patient after the use of 

a counterfeit medicinal drug, an examination is carried out, and the presence of the active and additional ingredients of the 

drug is confirmed by chemical toxicological analysis. Chemical-toxicological analysis is a part of the science "Forensic 

chemistry" and allows us to confirm the presence of the drug in the body, the purity of the drug, the presence of the active 

ingredient of the drug, and therefore allows us to confirm the fact of poisoning or death of a person under the action of a 

chemical substance (for example, a falsified drug). 

UDC Classification: 54.01:615 (075), DOI: 10.12955/cbup.v7.1467 

Keywords: forensic chemistry, salicylic acid, toxicity, chemical-toxicological analysis, poison.

 

Introduction 

Counterfeiting and falsification of medicines in Ukraine has recently reached a large scale (Spivak, 

2013). According to sources, at least a third of the drugs in Ukraine are fake and counterfeit 

(Ovcharenko, 2017). According to the WHO definition, counterfeit medicinal drugs are drugs that are 

deliberately unsatisfied with respect to their identity and the name of the manufacturer. Both original 

medications and generics can be falsified. Often, such preparations may contain an inappropriate 

composition, may not contain the active ingredient or contain an active ingredient in insufficient 

quantities. Packaging for medicinal drugs is also often faked. The manufactures of counterfeits often 

use cheap, overdue, poorly purified substances. In the manufacture of counterfeit drugs, the production 

technology is broken and the requirements of regulatory documents for the quality of the drug are not 

met. There are four main ways of falsifying pharmaceutical products: non-active medicines bimbos 

(empty medicines, not containing the active substance), medicines-imitators, modified medicines, 

medicines-copies. In Ukraine, medicines are most frequently falsified, using indifferent substances 

instead of active ingredients in the process of their manufacture (Lisenko, 2013). Thus, the main 

biologically active substances, which provide a therapeutic effect, are completely absent in the 

composition of drugs. Chalk, talc, and starch are used as indifferent substances — they are affordable 

and cheap. The price of the drug, which is paid by the patient, includes the cost of all of these active 

and non-active components of this drug. Thus, manufacturers of counterfeit drugs not only damage 

people's health, but also deceive them, forcing them to pay for drugs that do not meet quality and 

standards. One of the terrible methods of falsification of drugs is the imitation of the active substance, 

namely, replacing it with a cheaper and non-standard substance. Most often, expensive imported and 

most advertised drugs (“Omez”, “Festal”) are falsified, among them antibiotics (42%), hormonal drugs 

(20%), cardiac drugs, and others. All these listed facts confirm that counterfeit medicines are 

hazardous to health and pose a threat to the lives of patients. 

The role of forensic chemistry in the analysis of counterfeit drugs 

In case of poisoning or death of a patient as a result of the use of a qualitative (overdose) or falsified 

medicinal product, it is necessary to conduct an examination that confirms or denies the availability of 

the drug and the degree of its quality. The presence of the active and additional ingredients of the drug 

is confirmed by chemical toxicological analysis.Chemical-toxicological analysis is a part of the 

science "Forensic chemistry" and allows us to confirm the presence of the drug in the body, the purity 

of the drug, the presence of the active ingredient of the drug, and therefore allows us to confirm the 

fact of poisoning or death of a person under the action of a chemical substance (for example, a 

falsified drug). 
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As Bayerman (1987) and Welchinska (2017) write, to date, "Forensic chemistry" show cases some of 

the most specific chemical methods for the detection of medicinal products in the body. "Forensic 

chemistry" has methods for the qualitative and quantitative determination of drugs in various 

biological objects: urine, blood plasma, liver, kidneys, brain tissue and other organs of the body. These 

methods are required to be known not only by criminologists and chemists-toxicologists, but also by 

pharmacists. 

Only pharmacists are working directly with drugs, both in pharmacies and in laboratories for quality 

control of medicinal drugs. Therefore, the discipline "Forensic chemistry" is studied at the 

pharmaceutical faculties of the medical universities and at the pharmaceutical universities of Ukraine 

(Moskalenko, 2011). 

One of the most popular drugs among patients is Aspirin. This drug is produced by many foreign 

manufacturers, it is widely advertised. This drug is in the "risk" group — a group of possible falsified 

drugs. In addition, the active ingredient of this drug — acetylsalicylic acid may undergo hydrolysis in 

violation of the rules of storage of the drug. As a result, the patient will buy a drug containing the 

product of the hydrolysis of acetylsalicylic acid — salicylic acid. Salicylic acid is used to treat skin 

diseases for disinfecting and hyperhidrosis purposes. Salicylic acid in small amounts can be found in 

berries (cherry, raspberry, strawberry), in tomatoes, in grape must; in the household and in industries 

can be used as a preservative for wine production, for vegetable canned food, for juice and jam.There 

are possible side effects during use of therapeutic doses of salicylic acid derivatives — tinnitus, 

hearing loss, swelling, heartburn, vomiting. In case of chronic poisoning, there may occur nonspecific 

symptoms — hallucinations, metabolic acidosis, dehydration, pulmonary or brain edema that lead to 

death. Toxic doses cause exacerbation of asthma. In case of acute intoxication, there appear vomiting, 

digestive tract bleeding, hyperpnoea, tinnitus, then — alkalosis and metabolic acidosis, convulsions 

and pulmonary edema. Death occurs as a result of cardiac and respiratory failure, damage of the 

central nervous system. Poisoning symptoms may occur in the first 1—2 hours after the acute 

poisoning. Commonly, symptoms severity reaches its maximum after 12—24 hours following the drug 

intake. Currently there are no antidotes to treat salicylic acid derivatives poisoning. Lethal dose of 

salicylic acid derivatives: 2—4 g — for children and about 15—20 g (300—500 mg/kg – severe 

toxicity) — for adults (Ellenhorn, 2003; Moffat, 2011). 

Figure 1: The metabolism of salicylic acid 

 

Source: Welchinska, 2017 
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The main method for isolation of “medicinal” poisons is extraction. Stages of poisons isolation by 

extraction with polar solvents: preparation of sample for study: the crushing of corpse’s bodies with the 

help of scissors, grinder, homogenizer; weigh out and taking the sample (1—100 g depending on the 

content of toxic substance and sensitivity of the methods of study); 2—3 times extraction of poison by 

acidulated solvent or solvent without acidification; unification, filtration and centrifugation of the extract; 

extraction of poisons from acidic aqueous phase with organic solvents —  getting “acidic” chloroform 

extraction; extraction of poisons from alkaline aqueous phase by organic solvents — getting “alkaline” 

chloroform extraction. Peculiarities of the isolation of salicylic acid derivatives from the objects is A.A. 

Vasilieva’s method — water extraction with acidification containing oxalic acid. Methods of extract 

purification: straining; centrifugation. Qualitative analysis of salicylic acid is a group of chemical 

reactions: sedimentary reactions, colour reactions, reactions of formation of the products with specific 

smell, reactions in the blood and urine without salicylic acid isolation. Quantitative analysis of 

salicylic acid is carried out by instrumental methods: spectral methods, chromatography. 

As Miners (1989) writes salicylic acid is rapidly absorbed and distributed. It is partially excreted with 

urine in the unchanged form. It is metabolized by conjugation with glucuronic acid and glycine. 

Salicylic acid and its derivatives are metabolized in the liver. Esters of salicylic acid are partially 

metabolized in the small intestine. Metabolism is carried out in three main phases:  hydrolysis (of 

esters or amides of salicylic acid under action of esterase and amidase); oxidation (hydroxylation); 

formation of conjugates with glucuronic acid and glycine. Oxidation (hydroxylation) of salicylic acid 

under action of oxidase gives a 2, 3- (or 2, 5- ) or 2, 3, 5- hydroxy derivatives of salicylic acid 

(Welchinska, 2017) (Figure 1).  

Reactions of qualitative analysis of salicylic acid and its derivatives are:  

 sedimentary reaction: the reaction with bromine water — a white precipitate; 

 colour reaction: the reaction with ferric (III) chloride — colour complexes (depends on pH):  

o 1.8-2.5 – a blue-violet colour, 4-8 – a red-brown colour, 8-11 – a yellow colour; 

 reaction of methyl salicylate formation: the reaction with methanol in the concentrated sulfuric 

acid medium — a specific smell of methyl salicylate;  

 reactions of detection in blood and urine: 

o with ferric (III) nitrate in urine  — a purple colour; 

o with Trindler’s reagent in urine or blood plasma — a purple colour (Figure 2): 

Figure 2: Reactions of qualitative analysis of salicylic acid and its derivatives 

 

 

Source: Author (2017) 
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In the process of developing new methods for identifying salicylic acid (substance), we carried out the 

reaction of salicylic acid (0.5% alcohol solution in 70% ethanol and 0.25% aqueous solution) with 

HNO3 conc., not previously described in the literature and Governmental pharmacopoeia of Ukraine 

(GFU) (GFU, 2004, 2008;  Kramarenko, 1995). This reaction belongs to the group of colour reactions 

with mineral acids. When concentrated nitric acid is added to the salicylic acid solutions (0.5% alcohol 

solution in 70% ethanol and 0.25% aqueous solution), a yellow colour appears in both cases when 

heated. Since the final product was not isolated, it can be assumed that as a result of the electrophilic 

substitution reaction, a mixture of coloured ortho— and para— substitution products of salicylic acid 

are formed (Figure 3). 

Figure 3: Reaction of salicylic acid with HNO3 concentrated 

 

Source: Author  

In order to expand the scope of the possibilities of identification of salicylic acid in the practice of 

pharmaceutical and chemical-toxicological analysis, we proposed new methods for the qualitative 

detection of the substance's salicylic acid (0.5% alcohol solution in 70% ethanol and 0.25% aqueous 

solution) with FeSO4 (aqueous) and with Fehling’s reagent, which had not previously been described 

in the literature and Governmental pharmacopoeia of Ukraine. These reactions belong to the category 

of salt formation reactions. The formation of a light violet colour was after adding of FeSO4 (aqueous) 

to the salicylic acid solutions, which is deepened with the addition of excess of reagent without 

heating.  

It is known that salicylate-ions react with heavy metal salts. A precipitate with green colour is formed 

in reaction of sodium salicylate with copper sulfate (Belikov, 1996). We carried out the salt formation 

reaction of salicylic acid (0.5% alcohol solution in 70% ethanol and 0.25% aqueous solution) with a 

Fehling’s reagent. The appearance of a light green colour allows us to assume the formation of copper 

salicylate, and Fehling's reagent is considered as a carrier of Cuprum (Figure 4).   

Figure 4: Reaction of salicylic acid with FeSO4 (aqueous) and with Fehling’s reagent 

 
 

 

Source: Author  

We propose a new qualitative reaction for the identification of salicylic acid (substance) with the Van 

Urk’s reagent. This reaction is not described in the State Pharmacopoeia of Ukraine and in the 

literature on chemical-toxicological analysis, either. The Van Urk’s reagent is prepared on the basis of 

p-dimethylaminobenzaldehyde, FeCl3, H2SO4 conc., H2O. The reaction used salicylic acid (substance) 

0.5% alcohol solution in 70% ethyl alcohol. When the reaction mixture is heated, a yellow color is 

observed (Figure 5).   

The reaction with the Van Urk’s reagent is used in pharmaceutical and chemical-toxicological analysis 

as a group reaction to derivatives of indole. Phenolic acids that have a free position in the aromatic 

ring at C5 can enter into this reaction. Usually the reaction gives a blue colour. The main reagent in the 

reaction is p-dimethylaminobenzaldehyde. A mixture of FeCl3 and H2SO4 conc. serves as an oxidizing 

agent. 
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Figure 5: Reaction of salicylic acid with Van Urk’s reagent 

 
Source: Author  

Quantitative analysis of salicylic acid carried out by instrumental methods: spectral methods, 

chromatography. As Moffat (2011) writes, determination of salicylic acid by spectral methods: 

ultraviolet (UV) spectrum: aqueous acid — λmax236, 303 nm; aqueous alkali—salycilic acid — λmax298 

nm; methanol—(choline sallicylate) — λmax298 nm. 0.5 M solution of aqueous alkali (NaOH) — λmax 300 

nm; 0.1 M solution of aqueous acid (H2SO4) — λmax 302 nm (Kramarenko, 1995; Welchinska, 2017). 

Infrared (IR) spectrum of salicylic acid: 758, 1657, 1288, 1210, 1250, 1150 cm-1 (KBr disk); 1587, 

1724, 1176, 1515, 699, 1041 cm-1 (choline salicylate) (Moffat, 2011).  Mass Spectrum of salicylic and 

salicyluric acids: principal ions at m/z 120, 92, 138, 64, 39, 63, 121, 65 (salicylic acid); 121, 120, 69, 

92, 195, 39, 93, 45 (salicyluric acid).  

As Moffat (2011) writes, determination of salicylic acid by chromatography:Thin-Layer 

Chromatography (TLC): system TD—salicylic acid Rf 0.07, salicyluric acid Rf 0.00; system TE—salicylic 

acid Rf 0.10, salicyluric acid Rf 0.00; system TF—salicylic acid Rf 0.01, salicyluric acid Rf 0.00; system 

TAD — Rf 0.24; system TAE — Rf 0.86; system TAJ — Rf 0.12; system TAK — Rf 0.71; system TAL — Rf 

0.70 (acidified potassium permanganate — positive; ferric chloride — violet; location under UV light — 

violet fluorescence). 

Gas Chromatography (GC): system GA—salicylic acid  RI1307, M (-Me) RI 1200, M (-Me2) RI 1195, M 

(glycine conjugate) RI 1825, M (glycine conjugate—Me) RI 1810, M  (glycine conjugate—Me2) RI 1845; 

system GB—salicylic acid  RI1340, M (-Me) RI 1228; system GL—M (-Me2) RI 1210, M (5-OH-Me3) RI 

1530.  

High Performance Liquid Chromatography (HPLC): system HD—salicylic acid k 0.7, choline salicylate k 

0.7; system HW— salicylic acid k 4.60, choline salicylate k 4.80; system HY—RI  355; system HAA—RT 

12.1 min; system HAX—RT 5.2 min; system HAY—RT 4.4 min.   

In addition, photoelectrocolorimetry and extractive photocolorimetry methods   are also used. 

Conclusion 

It can be concluded, the results of qualitative and quantitative determination of salicylic acid —a 

substance or as a product of acetylsalicylic acid hydrolysis during a pharmaceutical or chemical-

toxicological analysis confirm the degree of quality of the drug aspirin, the presence of the active 
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ingredient in its composition, the degree of purity of the test substance, and finally, the quality drug 

standards.We have expanded the possibilities for the qualitative determination of salicylic acid, which 

will be useful for studies of high-quality drugs and counterfeit drugs containing in their composition 

salicylic acid and its derivatives. 
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GRAPHICAL METHODS FOR NON-LINEAR ANALYSIS OF 
ELECTROCARDIOGRAPHIC DATA 

Evgeniya Gospodinova1

 

Abstract:  

Introduction: One of the most widely used methods for studying the bioelectric activity of the heart is the electrocardiogram 

(ECG). An important diagnostic parameter that can be determined by the ECG is heart rate variability (HRV), which takes 

into account the difference between successive strokes of the heart. Changing HRV can be an indicator of a number of 

disease states, such as low HRV levels can show poor health that is not only associated with cardiovascular disease but also 

with other diseases such as internal, nervous, mental, and other disorders. 

Objectives:  The subject of this article is the study of 24-hour ECG signals by applying non-linear graphical methods for 

HRV analysis. The non-linear graphical methods aim at obtaining graphical and quantitative information on the 

cardiovascular status of the study groups to complement the information obtained from traditional linear methods of analysis. 

Methods: For the non-linear analysis of HRV, graphical methods were used: Poincaré plot and Recurrence plot were used, 

which are suitable for the examination of electrocardiographic signals. Two groups of people were investigated: 20 healthy 

controls and 20 patients with arrhythmia. 

Results: Based on the nonlinear analysis of RR time series, the graphs of a healthy subject and a patient with arrhythmia were 

constructed using the Poincare plot. The graph of the healthy subject has the shape of a comet, while the graph of the patient 

with arrhythmia has the shape of a fan. The quantitative characteristics of patients with arrhythmia significantly change 

compared to the healthy subjects. The SD1 (p <0.003) and SD2 (p <0.0001) values decreased in patients with arrhythmia 

compared to the healthy controls. This reduction leads to reduction of the areas of the ellipse in the patients with arryhthmia. 

The ratio of SD1/SD2 (p <0.05) is lower for the healthy controls. The graphs obtained by the Recurrence plot of the 

investigated signals differ in healthy subjects and in patients with arrhythmia. For a healthy subject, the graph has a diagonal 

line and fewer squares showing a higher HRV. The graph of a patient with arrhythmia contains more squares, indicating 

periodicity in the investigated signal. The Recurrence Quantification Analysis showed that the values of the investigated 

parameters DET% (p <0.0001), REC% (p <0.0001) and ENTR (p <0.001) in patients with arrhythmia are increased. 

CONCLUSIONS:  The importance of the graphical nonlinear methods used for the analysis of HRV consists in forming a 

parametric and graphical assessment of the patient's health status. 

UDC Classification: 612.1, DOI: 10.12955/cbup.v7.1497 

Keywords: Poincaré plot, Recurrence plot, ECG, HRV, RR-interval series. 

 

Introduction 

The mathematical analysis of electrocardiogram data is of interest to many researchers. Heart rhythm 

is an objective characteristic of the functional state of the human organism and depends on a number 

of factors: age, gender, environmental conditions, mental and physical stress of the organism, diseases 

and others (Ernst, 2014). An important diagnostic parameter that can be determined by digital 

electrocardiograms is heart rate variability (HRV) taking into account the difference between 

successive heartbeats (RR time intervals) (Kumar et al., 2013). The heart rate variability is related to 

the need to adapt the body to the changing conditions of the external and internal environment and 

reflects the work of the whole organism, not just the cardiovascular system (Pfeifer et al., 1982). 

Changing HRV may be an indicator of a number of disease states, such as low HRV levels can show 

poor health (Mirza et al., 2012). The widespread prevalence of HRV as a non-invasive diagnostic 

method of analysis functioning of the cardiovascular system is a fundamentally important trend in 

modern cardiology. Considering the importance of this method, in 1996, the European Cardiological 

and North American Electrophysiological Society gave recommendations for the clinical use of the 

HRV method (Malik, 1996). As a result of the introduced new standard, the analysis of heart rate 

variability has become a rapidly evolving field in cardiology, in which is realized the use of 

mathematical methods of analysis in the diagnosis of a number of diseases. The advantage of this new 

direction is the possibility of detecting the most subtle variations in cardiac activity, so mathematical 

methods of HRV analysis are particularly useful in assessing the general functional capabilities of the 

body in normal and early abnormalities that, in the absence of the necessary preventive procedures can 

progressively develop into a more serious illness (Smith et al., 2009). 

The mathematical methods for the analysis of HRV are two main classes: linear and non-linear (Ernst, 

2014). The quantitative dimensions of the studied parameters in the use of linear mathematical 

methods of analysis have a significant clinical application because the norm-pathology limits are 
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known according to the standard introduced (Malik, 1996). Recently, the non-linear methods of HRV 

analysis such as graphical, fractal, multifractal and wavelet analysis methods have been increasingly 

used, since cardiac signals are non-stationary and have both periodic and non-periodic components 

(Acharya et al., 2007). The application of these new mathematical methods for HRV analysis provides 

additional information on the physiological state of the patient as well as generates new knowledge on 

the diagnosis, prognosis and prevention of pathological conditions in cardiovascular diseases. 

The purpose of this article is to show the results of the mathematical analysis of digital 

electrocardiographic data (RR) using the graphical methods: Poincaré plot and Recurrence plot. 

Methods of graphical analysis and data 

Poincaré plot 

Poincaré plot is a relatively new technique for analyzing non-linear dynamics of HRV (Khandoker et 

al., 2013). It is a geometric model in which each RR interval is presented as a function of the previous 

interval and is applied to the coordinate system (Tayel et al., 2015). Each pair of RR intervals 

(previous and next) has coordinates (x, y), where x is the RRn interval, and y is the value of RRn+1. In 

the formation of the graph a cloud of points is created, such as the center is located on the line of 

identity (Piskorski et al., 2005). The line of identity is a graph of the function x=y (RRn=RRn+1). If the 

point is above the identity line, it means that x<y (RRn<RRn+1). Accordingly, if the dot is located 

below the line of identity, this indicates that the interval RRn+1 is shorter than the RRn interval. 

Therefore, the form of the cloud of points (RRn; RRn+1) on the Poincaré graph reflects the change in 

the length of the RR intervals, i.e. the dispersion (Golińska, 2013). 

If an ellipse with a longitudinal and transverse axis is placed on the graph constructed using the 

Poincaré plot, the following indicators can be derived: ellipse length (SD2 [ms] parameter); ellipse 

width (SD1 [ms] parameter); SD1/SD2 ratio; area of the ellipse - the area of the ellipse S = 

(SD1*SD2*pi)/4. 

The main features used for HRV visual analysis by using the Poincaré method are: the shape, size, and 

location of the main cloud of points, localization, and symmetry of cloud points. 

▪ The shape of the cloud is categorized for the different functional states of a person (Khandoker 

et al., 2013) : 

o The healthy subject's graph has one main cloud of points to which extra points can be 

evenly scattered. The main cloud has the shape of a comet with a narrow lower part 

and gradually expanding towards the top. 

o The chart of the diseased subject is in the form of a torpedo, fan or complex form 

(consisting of several clouds) depending on the type of disease. 

▪ Localization of the cloud points. If there are more than one cluster in the graph, which are 

essentially separate from the cloud, an arrhythmia may be expected. As a rule, these clusters 

indicate the presence of extrasystoles (Piskorski et al, 2007). 

▪ The symmetry of the cloud points is determined against the identity line. Symmetry shows the 

absence of rhythm disturbances, and the asymmetry back - for the presence of such. 

▪ Location of the main cloud. The position of the main cloud in the graph suggests which 

Autonomic Nervous System department has a greater impact on the HRV. 

o The location of the main cloud in the lower left corner of the graph shows the 

predominance of the sympathetic nervous system. 

o The location of the main cloud in the top right corner indicates the predominance of 

the parasympathetic system (Pfeifer et al.,1982). 

Recurrence plot 

The Recurrence plot method allows a non-linear process to be analyzed visually according to its 

graphical image (Marwan et al., 2007). It is a powerful tool for exploring the non-linear properties and 

detecting hidden dependencies in observed time series (Acharya et al, 2006). The basis of the method 

lies in the drawing and analysis of a recurrent diagram. The recurrent diagram is a graphical 

representation of the matrix (Acharya et al., 2007):  

Ri,j(εi, m) = θ(εi − ‖Xi(m) − Xj(m)‖).                                         (1) 

Where: 
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▪ Xi(m) is the phase trajectory of the dynamic system in the m-dimensional phase space; 

▪ θ(.) is the Heaviside function; 

▪ ‖Xi(m) − Xj(m)‖- the distance between the points; 

▪ εi (which determines the proximity of adjacent points i). 

The  matrix, which  is presented as a  graph is a two-dimensional set of points in accordance with 

equation (1). The matrix consists of zeros and ones, such as the nearby (recurrent) points are depicted 

in black, and the distant points are white in the case of a black and white graphic. The proximity of the 

adjacent points is determined by the parameter εi. 

The diagram topology analysis allows the observed processes to be classified, such as (Thiel at al., 

2004):  

▪ Determination of homogeneous processes with independent random values;  

▪ Determination of processes with slow changing parameters;  

▪ Determination of periodic or oscillating processes corresponding to non-linear systems, etc. 

The numerical analysis of the recurrence diagrams allows calculation of the complexity measures of 

structural-recurrent diagrams (Turianikova et al, 2014). The following indicators are used to assess the 

recurrence: REC% (level of recurrence) DET% (determinism) ENTR (Shannon entropy) and others. 

Recurrence rate (REC) - reflect the density of recurrence points by counting them. This parameter 

indicates the probability of finding a recurrence point in the time series (probability of repeating the 

status). 

REC% =
1

N2
∑ Ri,j

N
i,j=1                                                              (2) 

Determinism (DET) - is a feature of predictability of the system. This parameter is defined as a ratio 

between the number of recurrence points present on the diagonal lines and the total number of 

recurrence points. 

DET% =
∑ lP(l)N

l=lmin

∑ Ri,j
N
i,j

, 

                                                              (3) 

where: 

▪ li is the length of the i-th diagonal line; 

▪ P(l)={li,  i=1,…,Nl} is the frequency distribution of the diagonal lines lengths in the recurrent 

diagram; 

▪ Nl is the number of diagonal lines. 

Entropy (ENTR) – this parameter is associated with Shannon's entropy. 

ENTR = − ∑ p(l) ln(p(l))N
lmin

,                                               (4) 

where: 

p(l) =
P(l)

∑ P(l)N
lmin

                                                                       (5) 

The recurrence quantification analysis (RQA) allows us to determine the level of recurrence, 

determinism of the time series studied. 

Data 

In this article two groups of signals are analyzed: RR time series of 20 healthy subjects and 20 patients 

with cardiovascular disease (arrhythmia). These signals are consisting of around 100 000 data points, 

corresponding to 24-hour Holter ECG monitoring. 

Statistical analysis  

The results are presented as mean ± standard deviation (mean±SD). Differences between the 

parameters of the groups are tested with an ANOVA test. A p-value of <0.05 was regarded as 

statistically significant. 

The results shown in the article were obtained through software developed in Matlab. 

Results and discussion 
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This article shows the results of the non-linear analysis of HRV by applying the Poincare plot and 

Recurrence plot methods. 

Based on the nonlinear analysis of RR time series, the graphs of a healthy subject and a patient with 

arrhythmia were constructed using the Poincaré plot. The diagram of the healthy subject (Figure 1-left) 

has the shape of a comet with a sharpened lower part, which gradually expands towards the top. The 

graph (Figure 1-right) of a patient with cardiovascular disease has the form of a fan (arrhythmia). For 

each diagram an ellipse with longitudinal and transverse axis is built. In the healthy patients, the shape 

of the ellipse is pronounced, whereas in the patients with cardiovascular diseases the length and width 

of the ellipse are approximately equal, and the ellipse approaches a circle. 

The quantitative characteristics determined by the Poincaré method are significantly altered in patients 

with cardiovascular disease compared to healthy subjects. In Table 1 are shown the values of 

parameters SD1 and SD2, the relationship between them and the area of the ellipses of the study 

groups. SD1 decreased in patients with arrhythmia (Group 2) as compared to the healthy controls 

(Group 1). This decrease was statistically significant (p<0.05). The SD2 value is decreased almost 

double in patients compared to healthy controls, this decrease being statistically significant 

(p<0.0001). Lower values of SD1 and SD2 parameters in patients with arrhythmia lead to reduced 

HRV. The SD2/SD1 ratio is lower in healthy subjects and is statistically significant (p=0.05). 

Decreasing the SD1 and SD2 parameters results in a reduction in area of the ellipse for the patients 

with arrhythmia. 

Table 1: Parameters obtained by the Poincaré plot for Group 1 (healthy subjects) and Group 2 

(patients with arrhythmia) 

  

Parameter 

Group 1  

n=20 

mean±sd 

Group 2 

 n=20 

mean±sd 

 

p-value 

SD1  [ms]    ( Poincare Plot) 61.2±10.3 44.5±14.8 0.003 

SD2   [ms]   ( Poincare Plot) 258.1±26.1 69.3±12.1 0.0001 

SD1/SD2      ( Poincare Plot) 0.31±0.7 0.65±0.3 0.05 

S [ms2]      ( Poincare Plot) 12 052±62 3 121±91 0.0001 
 

Source: Author 

 

Figure 1: Poincaré plot of healthy subject and patient with arrhythmia 

 
Source: Author 

The graphical method, such as Recurrence plot is suitable for investigation of the electrocardiographic 

signals. Changing the RR intervals dynamics is led to a significant change in the shape of the recurrent 

chart. Figure 2 shows the graphs obtained by the Recurrence plot for the first 10 minutes of a 24-hour 

Holter recording for a healthy subject (the graph on the left) and a patient with arrhythmia (the graph 

on the right). For a healthy subject, the graph has a diagonal line and had fewer squares showing a 
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higher HRV. An anomaly such as an arrhythmia has more squares in the graph indicating the 

periodicity of the investigated signal. In the second case, the HRV decreases. Similar results are 

reported in (Acharya et al., 2007). The visual evaluation of recurrent diagrams allows for quick 

information on the behavior of the investigated process. Reducing the complexity of the process (heart 

rhythm) and switching to periodicity is indicative of a pathological change in the regulation of heart 

rhythm. Cardiovascular diseases significantly influence the dynamics of RR intervals, with HRV 

reduced. 

Figure 2: Recurrence plot of healthy subject and patient with arrhythmia 

                                                

Source: Author 

The results of the Recurrence Quantification Analysis are reported in Table 2. The values of the 

studied parameters are increased in patients with arrhythmia, their statistical significance is p <0.005. 

Table 2: Parameters obtained by the Recurrence plot for Group 1 (healthy subjects) and Group 2 

(patients with arrhythmia) 

  

Parameter 

Group 1 

n=20 

mean±sd 

Group 2 

n=20 

mean±sd 

 

p-value 

DET [%]     (Recurrence Plot) 96.3±0.5 99.7±0.1 0.0001 

REC[%]      (Recurrence Plot) 36.3±0.7 43.4±0.5 0.0001 

ENTR          (Recurrence Plot) 3.1±0.5 3.6±0.4 0.001 
 

Source: Author 

Recurrence plot and Recurrence Quantification Analysis are accessible tools for investigating the 

dynamics of complex systems, such as RR-time intervals. 

Conclusion 

Visual analysis of HRV based on non-linear methods, such as the Poincare plot and Recurrence plot, 

provide important information about the physiological state of patients. 

The Poincare plot allows doctors to see the entire 24-hour ECG record at a glance and quickly detect 

cardiovascular abnormalities, if there are any. This is due to the fact that the shape of the cloud of 

points is categorized for the different functional states of a person. The Recurrence plot is also a useful 

tool for investigating nonlinear properties and detecting hidden dependencies in observed RR time 

intervals.   The graphical results of the Recurrence plot studies indicate that a decrease in the 

complexity of the heart rhythm is the result of a pathological change in the regulation of the heart 

rhythm. 
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The quantitative characteristics determined by the Poincaré method are significantly altered in patients 

with cardiovascular disease compared to healthy subjects.  The numerical analysis of recurrence 

diagrams allows calculation of the complexity measures of structural-recurrence diagrams. 

The significance of the graphical non-linear methods used consists in forming of a parametric and 

graphical assessment of the patient's health status. Studies using such methods are not numerous and 

therefore the results described in this article may be of interest. 
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FREQUENCY ANALYSIS OF CARDIAC DATA OBTAINED THROUGH HOLTER 
MONITORING IN REAL LIVING CONDITIONS 

Galya Nikolova Georgieva-Tsaneva1

 

Abstract: The paper presents frequency methods for estimating the variability of intervals between individual heart beats in 

Electrocardiogram. This parameter is known in the scientific literature as the Heart Rate Variability and with this method it is 

possible to make predictions about human health. Three frequency ranges have been studied: Very Low Frequency, Low 

Frequency, and High Frequency. The study in this paper was based on real cardiological data obtained from 33 patients 

suffering from heart fibrillations and 29 healthy individuals. The investigated records are obtained through a Holter monitoring 

of studied individuals in real life conditions. The obtained results show significantly lower values of the tested spectral 

parameters in the diseased individuals compared to the healthy controls. The accomplished study shows the effective 

applicability of the spectral methods of Heart Rate Variability analysis and the possibility of differentiation by the spectral 

parameters of the patients from healthy individuals.  

UDC Classification: 612, DOI: 10.12955/cbup.v7.1498 

Keywords: Electrocardiogram, Heart Rate Variability, Frequency domain analysis, heart fibrillation.

 

Introduction 

Heart rate variability (HRV) is a tool for assessing the time variation of intervals between adjacent 

cardiac pulsations. HRV is an indirect indicator of the autonomic regulation of the cardiovascular system 

and it is often used as a prognostic indicator of the health of the human body (Malia et al., 2014). The 

cardiological intervals change their duration as a result of respiratory activity, blood pressure, physical 

and mental load, 24-hour rhythms, thermoregulation, etc. Changing the heart rate is a response of the 

body to the effects of the external environment. As Clifford et al. (2004) write in the time region, the 

high HRV is a good health indicator, whereas low HRV indicates a high risk of cardiac death resulting 

from myocardial infarction, heart failure, diabetes, and others. Heart rate is a non-stationary signal and 

is influenced by the sympathetic and parasympathetic activity of the autonomic nervous system 

(Acharya et al., 2006). The two parts of the nervous system have different and most often opposite 

effects on the human regulatory system (Stavrinou, 2014) and they are the main mechanisms of the 

Heart rate variability (Trimmel, 2015). 

The sympathetic nervous system exerts its action in situations of physical exercise (running, wrestling, 

swimming, sports, etc) and emotional or mental stress, depression where heart rate can rise to 180/200 

beats/minute, while increasing power in the LF range. The other part of the autonomic nervous system, 

the parasympathetic nervous system, acts as a rest, good mood, sleep, cooling, and can reduce heart rate 

to 60 beats per minute, respectively increasing the power in the HF range. Reducing or increasing the 

share of the different frequency ranges in the heart rate signal and referencing them to the 24-hour 

physiological cycle can provide information about the physical and health condition of the person. 

The HRV study is based on the measurement of the interval between heart rhythm (RR intervals, where 

R is the point with the maximum deviation in the electrocardiogram), and subsequent analysis by various 

mathematical methods. For this purpose, in the continuous ECG record, the R points are detected, the 

duration of the intervals between adjacent R peaks is measured and the instantaneous heart rate is 

calculated (Georgieva-Tsaneva, 2012). Measurements are based on the intervals between normal sinus 

abnormalities (occurring as a result of sinus node depolarization) because they reflect the vegetative 

innervation to the heart (NN intervals). 

The algorithms for heart rate variability analysis can be divided into three groups (Acharya et al., 2006): 

 Algorithms for frequency domain analysis. They give a general analysis of the variability. 

 Algorithms for time domain analysis. They are mainly used to obtain statistical estimates. 

 Nonlinear algorithms. Through them, specific information on the behavior of the variability 

can be derived. 

Analysis of Variability in the Frequency Area: Literature Review 

In the scientific literature, there are many papers in which the CPS is analyzed, mainly for the influence 

of various factors such as physical load (Martinis et al., 2004) and stress (Kim et al., 2018; Marques et 

al., 2010; Dimitriev et al., 2015; Kageyama et al., 1998) and many others. 
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The spectral analysis of the heart rhythm shows the quantitative variation of cyclic effects with a 

different long cycle over the heart rate. Most of the spectral algorithms apply the window selection 

method for real-time operation. The following mathematical technologies are most commonly used in 

frequency areas: 

 Discrete Fourier Transform (DFT) and Fast Fourier Transformation (FFT); 

 Welch Periodogram; 

 Lomb-Scargle Periodogram; 

 Method of Burg (Burg Periodogram). 

DFT, FFT and the Welch Periodogram are nonparametric methods. In these methods, the spectral 

analysis is performed directly on the data being studied, and the graph of the spectrum is a series of 

peaks and falls. In a previous study of the author (Georgieva-Tsaneva, 2016) the method of Welch is 

used (modification of classical Periodogram) for computing of spectral parameters. 

The Lomb-Scargle Periodogram and Burg Periodogram are parametric methods. The parametric 

methods use an autoregressive model of the data, they do not make spectral analysis of the data itself, 

but of the obtained model. Thus, the spectrum graph has smooth lines, the spectrum is smoother 

(Stavrinou, 2014). 

Spectral analysis of cardio intervals presents the distribution of frequencies present in NN intervals as a 

sum of correct sine waves of varying amplitude. A spectral analysis of long-time 24-hour HRV recording 

in the total frequency range of 0 to 0.5 Hz distinguishes four sub-bands (according to Hernandez-Fajardo 

et al., 2008; Georgieva-Tsaneva, 2018), determined for physiological reasons: Ultra Low Frequency 

(ULF), Very Low Frequency (VLF), Low Frequency (LF) and High Frequency (HF). Following the 

creation and publication of the common European-American standard in scientific research are using 

the frequency limits recommended therein (according to Malik, 1996). In the traditional short-term 

spectral analysis, the VLF, LF and HF areas are examined; at a spectral analysis of long-term records 

and the ULF range is also investigated. In his paper Trimmel (2015) shows, that good mood and 

relaxation are correlated with ULF and Total Power. In their research Berntson et al. (1997) point out 

that the two parts of the nervous system can act not only as antagonists but also in sync in certain 

situations. 

Frequency Domain Analysis  

Of great importance for clinical practice in the study of short-term cardiology series (up to 5-10 minutes) 

are in the following ranges (Clifford et al., 2006): 

 VLF: 0.003-0.04 It reflects the sympathetic activity of the nervous system; 

 LF: 0.04 - 0.15 Hz with a peak of about 0.1 Hz over which the sympathetic nervous system 

affects (Malik, 1996); 

 HF: 0.15 - 0.5 Hz, on which the parasitic portion of the nervous system affects (Malik, 1996), 

but according to some authors as well the sympathetic nervous system affects (Berntson et al., 

1997). HF region reflects the fastest changes in heart rate, with peak peaks around 0.25 Hz.  

The relationship between low frequency components and high frequency components (LF / HF) in the 

HRV spectrum is an important indicator of the cardiological sympathovagal balance in the body 

(Matveev et al., 2012). 

In healthy patients, the LF and HF ranges are changed periodically, with LF influencing prevailing 

during the day, and HF at night. For long-term recordings, the low-frequency and high frequency range 

account for 5% of the total power spectrum, while the VLF and ULF make up 95%. Under the influence 

of various factors, the spectral power of the HF and LF ranges can be increased or decreased, which can 

be judged for various disorders in the human body. The indicator of cardiological sympathovagal 

balance can be a predictor of certain diseases. 

Тhe frequency spectral parameters for normal HRV (reference values corresponding to healthy 

individuals) given in HRV standard (according to Malik, 1996) are as follows:  

 Total Power: 3466±1018 ms2;  

 LFpower: 1170±416 ms2;  

 HFpower: 975±203 ms2;  

 LF power n.u.: 54±4; 
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 HFpower n.u.: 29±3; 

 LF/HF: 1.5-2.0. 

Data used for experimental studies 

The presented studies were performed on patients and healthy subjects - volunteers received by the 

Medical University - Varna, Republic of Bulgaria, through the Holter monitoring. The received records 

are over a period of 24 hours, and the studies are performed on a second channel. The used Holter 

devices are modern, purchased specifically for the purpose of a research project funded by the Research 

Fund of the Republic of Bulgaria. The main task of the project is to study HRV in patients with various 

cardiovascular diseases and to monitor their treatment, the effectiveness of the treatment, the results of 

the assigned medications. The project started with the tracking of patients with heart fibrillations and 

the analysis of their initial states by means of mathematical methods. The Holter device enables RR 

intervals to be obtained for each subject being studied, which are recorded in a patient database and can 

be accessed after a time of comparison and analysis. The analyzed records in this study are for patients 

aged 25-40 years. The control group of healthy individuals is of the same age group. The records are 

accompanied with a diagnosis by the investigator doctor, a member of the project team. 

Results 

The algorithms that were tested and evaluating their effectiveness were accomplished by means of 

software for this purpose in a MATLAB environment. All results in the report are obtained with program 

implementation of the corresponding algorithms. 

Obtained results are presented in Table 1 with mean and standard deviation (SD). 

Table 1: Obtained spectral parameters of HRV with Burg Periodogram method 

Parameters Health individuals 

n=29 

(mean±SD) 

Individuals with 

heart fibrillations  

n=31  

(mean±SD) 

 

p 

Total Power 

Power (𝒎𝒔𝟐) 2970 1776 - 

VLF 

Power (𝒎𝒔𝟐) 

Power (%) 

1278±362 

43.03±6.98 

642±473 

36.15±9.17 

<0.0001 

0.002 

LF 

Power (𝒎𝒔𝟐) 

Power (%) 

Power (n.u.) 

966±267 

32.53±13.04 

57.09±0.24 

816±189 

45.95±18.19 

71.96±0.21 

0.014 

0.002 

0.014 

HF 

Pоwer (𝒎𝒔𝟐) 

Power (%) 

Power (n.u.) 

726±132 

24.44±6.71 

42.91±18.97 

318±93 

17.9±14.36 

28.04±15.96 

<0.0001 

0.029 

0.002 

LF/HF (ratio) 1.33±0.98 2.57±1.91 0.003 

P parameter is calculated with One -Way ANOVA from Summary Data. 

The value of p <0.05 are indicative of statistical significance. 
 

Source: Author 

Studies have been done on cardiac records of healthy patients and patients with heart fibrillations. The 

power of the individual ranges is presented in percentages relative to the total and in normal units. The 

LF / HF ratio is also calculated, giving information about the sympathovagal balance in the body. 

The calculated spectral parameters in the three investigated frequency ranges were obtained by applying 

a Burg Periodogram method. The results obtained show a decrease in the variability parameters in the 

VLF, LF and HF range in individuals with heart fibrillations. 

The Power in the studied frequency ranges differs in the two study groups of individuals. In the VLF 

region, the absolute Power in the group with heart fibrillations is 642±473 𝑚𝑠2 (compared to twice as 

large (1278±362 𝑚𝑠2) in the healthy group). 
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The relative share of Power in the LF range (45.95%) in individuals with heart fibrillations and Power 

in normal units in relation to the relative share of the LF range and Power in normal units in healthy 

individuals (32.53%) are higher. This indicates an increase in sympathetic nervous system activity in 

patients diagnosed with heart fibrillations, which activity is directed to regulate the imbalance in the 

diseased human body. 

In the HF range is observed a significant decrease in the Power relative share (17.9±14.36%) and in the 

Power in normal units in patients with heart fibrillations in comparison with the control healthy group 

(24.44±6.71%). The reducing of the variability in the HF range indicates decreasing the human body's 

ability to respond quickly to the changing external environment.  

Changes in the LF and HF region cause an increase in the sympathetic balance index (LF/HF ratio) in 

patients with heart fibrillations. The obtained values (2.57±1.91) for the study group of patients are 

outside the normal values range (1.5-2) presented in the HRV standard (Malik, 1996) and indicate the 

presence of health problems. 

The value of investigated parameter (calculated with ANOVA analysis) p <0.05 are indicative for 

statistical significance of obtained results. 

Future activity will include monitoring the treatment of the patients under study, respectively at 3 and 

then every 6 months (if necessary), monitoring the medication used, changing the dose of medications, 

or switching medicines as needed. The observations made and the outcome of their analysis will be 

announced at subsequent conferences. 

Conclusion 

The report presents a study of Heart Rate Variability in individuals with heart fibrillations, and in healthy 

individuals. The main aim is to determine whether significant changes occur in HRV in individuals with 

heart fibrillations. The study was conducted on real cardiac data obtained through a 24-hour Holter 

monitoring of two groups of individuals: individuals with heart fibrillations and a control group of 

healthy subjects. A Burg Periodogram method is used to calculate a Periodogram and determine the 

Power in three frequency ranges: Very Low Frequency, Low Frequency, and High Frequency. 

The obtained results show a decrease in HRV in the three frequency ranges examined, indicating that 

the reduction of HRV is an indicator of the presence of cardiac disease (in this case heart fibrillations). 

The presented results indicate a higher relative share of the LF range in patients with heart fibrillations 

relative to healthy subjects. The low-frequency LF range reflects the influence of the sympathetic part 

of the nervous system. The increase in power in the LF range is reflected in the LF / HF coefficient, 

which increases respectively. The results obtained show that lower sympathetic nervous system activity 

reduces the burden on the heart and contributes to the normalization of its activity. 

The statistical analysis done makes it possible to distinguish patients with cardiovascular disease from 

healthy individuals with HRV Frequency Domain Analysis methods. 

The presented results in the paper can be used by cardiologists in their clinical practice as an additional 

means of determining the patient's disease. 
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HUMAN AS A PHYSIOLOGICAL SOURCE OF DETERIORATION 
OF THE AIR QUALITY AND COMFORT CONDITIONS INDOORS 
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Abstract: It is imperative a model be developed that can assess the difference between the amount of CO2, generated within 

the human body and the amount of CO2 that is ejected by the body as a function of indoor air parameters. This model would 

allow the assessment of the amount of the CO2 which is not ejected by the body through exhalation and which have to be 

neutralized and ejected by the body through other mechanisms or have to be accumulated in the body depots. Currently, there 

is no experimental data that allows for predicting the amount of CO2, ejected through the blood gas exchange in the lungs as a 

function of CO2 concentration in the inhaled air. Our study, conducted within the AIRMEN project, aims to research the 

phenomenology of the human body as a physiological source of the deterioration of both the indoor environment and conditions 

of comfort and in particular on the indoor air quality. It is based on an experimental investigation of the external result from 

the human body metabolism and gas exchange in the lungs. The results of this study make it possible to logically define the 

limits of the permissible CO2 concentration in the indoor air for the different air quality categories indoors. 
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Introduction 

The primary purpose of planning, designing and constructing residential buildings is to provide the 

occupants with a healthy and comfortable environment under various weather conditions. The occupants 

of non-industrial indoor environments perform multiple types of activities, and their physical activity 

level varies in vast intervals: from sleep (in the residential buildings, hotels, hospitals) through different 

types of light work (in the residential buildings, schools, administrative buildings) up to intensive 

physical exercise (fitness centres, sport halls). For their activities, people need energy, which is 

generated within their bodies mainly by metabolism – Figure 1. To generate the energy that supports 

their life, people consume oxygen from the inhaled air and nutrients from food. The body uses energy 

for maintaining its thermophysiological comfort (core body temperature around 37 oC) and performing 

mechanical work (Markov, 2015; Angelova, 2015). As a result of the metabolism, people generate by-

products, a considerable amount of which is ejected by exhalation to the environment as a mixture of 

gases, mainly CO2 and water vapor. 

A model of the O2 consumption and CO2 generation by people is presented in ASTM D6245-2012 

(2012). According to the model people consume O2 and eject CO2 to the indoor air at rates that depend 

on the level of their physical activity, i.e., the rate of the metabolic process, some anthropometric 

characteristics of the body, and the diet. The model has four significant deficiencies, as defined in 

Markov (2015): 

1. The model is based on basal metabolic data for individuals over the age of 20, but it must be 

noted that residential buildings are occupied by children too.  

2. The model does not distinguish between the metabolism of women and men.  

3. The model is based on the modelling of three quantities only - the level of physical activity of 

the occupant, the respiratory quotient (RQ) and the surface area (AD) of the body.  

4. The model assumes that the entire amount of CO2 generated in the human body is ejected to 

the indoor air through exhalation. Furthermore, the standard models the volume flow of 
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metabolic CO2 at standard state conditions (101325 Pa and 273.15 K) only, which is not 

explicitly stated.  

Figure 1: Basics of the human body metabolism 

 
Source: Authors 

These deficiencies of the standard model may accumulate an error that would lead to inaccurate 

conclusions and/or incorrect solutions. 

Human body characteristics, including the metabolic rate, were under investigation for many years 

(Harris & Benedict, 1918; Wang, 1975; Sekhar & Goh, 2011). Henry (2005) analysed the models for 

human metabolism together with the "Oxford database": a database of the basal metabolic rate 

characteristics in humans developed at the School of Biological and Molecular Sciences in Oxford 

Brookes University. Currently, this is the best database in the field due to the lowest standard errors in 

it. Markov (2015) presented a theoretical model, developed using the Oxford database that overcame 

the first three major deficiencies of the model in ASTM D6245 (2012). However, the fourth deficiency 

of the ASTM D6245 (2012) model cannot yet be overcome due to the lack of experimental data.  

Because of the nature of the gas exchange process in the lungs between the blood and the inhaled air, it 

is logical to assume that when the concentration of CO2 in the inhaled air increases, the amount of CO2 

ejected by the blood to the air in the lungs decreases. An expression for quantitative evaluation of this 

phenomenon is still missing, however. If CO2 in the inhaled air increases, then the amount of CO2 which 

cannot be ejected by the blood by respiration increases, the last leading to an increase in blood acidity. 

Under a sufficiently long exposure, this would lead to a weakening of the immune system, as shown in 

the studies of Robertson (2006), Satish et al. (2012), and Dongmei, Shiming, Zhongping & Ming-yin 

Pan (2013). 

It is imperative a model to be developed which can assess the difference between the amount of CO2 

generated within the body and the amount of CO2 that is ejected by the body as a function of the indoor 

air parameters. This model would allow the assessment of the amount of the CO2, which is not ejected 

by the body through exhalation and which have to be neutralized and ejected by the body through other 

mechanisms or have to be accumulated in the body depots (Dongmei, Shiming, Zhongping & Ming-yin, 

2013). 

At present, there is no experimental data that can be used for development of a model for the prediction 

of the amount of CO2 ejected through the blood gas exchange in the lungs as a function of the CO2 

concentration in the inhaled air. Our study, conducted within the AIRMEN project, aims to research the 

phenomenology of the human body as a physiological source of the deterioration of both the indoor 

environment and conditions of comfort and in particular on the indoor air quality (IAQ). It is focused 

on an experimental investigation of the external result from the human body metabolism and gas 

exchange in the lungs. The results obtained make it possible to logically define the limits of the 

permissible CO2 concentration in the indoor air for the different air quality categories indoors. 

Research Assumptions  

The research on the human body as a source of CO2 generation and deterioration of the IAQ is based on 

three assumptions – Figure 2. 
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Figure 2: Research assumptions 

 
Source: Authors 

Assumption 1: The human body effect as a pollution source of the indoor air depends on the indoor air 

parameters. The amount of CO2 rejected from the body by exhalation is always smaller than the 

metabolic CO2, the amount of CO2 generated within the body, and is preconditioned by the indoor air 

quality. 

Assumption 2: The human body effect as a pollution source of the indoor air depends on human body 

state. The Respiratory Quotient (RQ), the ratio of the volume of the rejected CO2 to the volume of the 

consumed O2, under thermal comfort conditions depends on the state of the body – sleep, relaxation, 

mental work, physical work, i.e., RQ during sleep (in the bedroom) is different from the one at an 

awakened state (in the classroom/office).  

Assumption 3: RQ depends on the indoor air parameters. RQ depends not only on body state, but on 

indoor air parameters as well: pressure, temperature, relative humidity, and CO2 concentration.  

Research Approaches and Activities  

Human sensations and physiological effects of the indoor environment on people are extremely 

subjective. Moreover, the differences in anthropometric characteristics of people predetermine a 

different level of their impact on the parameters of the indoor air. That is why human subject experiments 

are a necessary and reliable tool for investigating the problem. 

The metabolic process in the human body and the gas exchange process in the lungs can be characterized 

by the measurements of the gas compounds in an enclosure with small volume, enough to assure the 

comfort of a person and to show measurable changes in the indoor air gasses concentration. Therefore, 

one of the main goals of the study is the design and construction of a climatic chamber. The build of the 

climatic chamber and all other activities are in line with the interdisciplinary nature of the research topic: 

 Design and construction of a climatic chamber; 

 Selection of the most appropriate ventilation scheme of the climatic chamber – based on 3D 

flow simulations by means of CFD (Computational Fluid Dynamics); 

 Selection and purchase of specialized measuring equipment for the study; 

 Development of a procedure for conducting the experimental study with human subjects; 

 Development of a procedure for processing of the experimental data; 

 Design of a database for project results; 

 Development of a mathematical model for assessment of the physiological impact of people on 

the indoor air parameters. 

Design of the Specialized Climatic Chamber 

The specialized climatic chamber creates and maintains a controlled indoor environment. Thus, the 

influence of the inhabitants on the composition of the air in the chamber can be measured and studied. 
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To assess the geometry of the supply of the fresh air with controlled CO2 concentration and the position 

of the flow exit, CFD simulations were performed. Figure 4 shows one of the simulated cases, when the 

fresh air is supplied from the ceiling:  

Figure 4: CFD design of the specialized climatic chamber: a/ the view of the computational domain 

of the simulated case; b/ the computational grid 

a/   b/   

Source: Authors 

• Supply of the fresh air at the top, 7 + 3 l/s, only 2/3 of the ceiling, uneven distribution; 

• Inlet temperature, 18 oC; 

• Broad exit below, behind the human body; 

• Inlet filter: 5 cm thick, pressure losses 20Pa at a flow rate of 10 l/s; 

• CO2 level 400 ppm. 

The results for the CO2 distribution in the chamber are shown in Figure 5. All simulated cases, their 

analysis and the selected on their basis chamber configuration will be reported in a next paper. 

Figure 6 presents a picture of the built climatic chamber for gas measurements. 

Figure 5: Iso-surface of CO2 at 1000 ppm colored by indoor air temperature 

  

Source: Authors 
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Figure 6: The specialized climatic chamber which was built 

  
Source: Authors 

Conclusion 

The AIRMEN project involves an innovative and first-of-its-kind study. A concept was developed for 

the experimental evaluation of the external result from the human body metabolism and gas exchange 

in the lungs. A design of a specific climatic chamber was created that allows field studies with human 

participants and exact measurements of the CO2 concentration in the inhaled and exhaled air. A CFD 

simulation study was conducted to determine the basic geometric parameters of the chamber to ensure 

a perfect mixing of incoming and exhaled air. The built climatic chamber and the developed 

methodologies can be used in the future for different studies on human metabolism, human 

thermophysiological comfort and human-indoor air interaction. 
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IMPACT OF PHYSICAL MUTAGENS ON THE MALE GAMETOPHYTE 
OF THE TEA PLANT FOR ITS FURTHER USE IN HYBRIDIZATION 

Davit Baratashvili1, Nino Lomtatidze2, Guguli Dumbadze3, Neli Khalvashi4, 

Nino Kedelidze5 

 
Abstract: The migration of the radioisotopes - P32 and S35 from the soil to the tea plant (flowers) was studied. It is shown that 

their accumulation intensity in pollen sacs increases in proportion to the dose and reaches its maximum in the P32 variant after 

using a 8.0 MBq / ml dose. The migration intensity was the lowest in the 2.0 MBq / ml variant (0.14-0.223 MBq / 100 mg). It 

is estimated that P32 and S35 have significantly affected the vitality of tea plant pollens through the anomalies of their 

development. After using 2.0 and 4.0 MBq / ml doses, the vitality of the pollen is reduced in proportion to the dose and the 

development anomalies increase. Particulalry, the viability of pollen decrease compared to the control group, but the 

frequency and range of development anomalies increases. These include the slow development of the plant or the 

acceleration of the development of the primary nucleus, polyspermia, undeveloped pollen tube, etc. The use of processed P32 

and S35 tea pollens in hybridization significantly increases the frequency of new formations and results in variability in the 

domination of signs.  Among the new formations include the induction of haploids and triploids. 

UDC Classification: 575, DOI: 10.12955/cbup.v7.1469 

Keywords: radioisotope, hybridization, domination, anomaly, gametophyte

 

Introduction 

Apart from the impact on plant vegetative organs by radioisotopes (P32, S35), mutative selection widely 

uses the impact on plant pollen as well. This stage of ontogenesis is rather sensitive against the 

mutagenic factors of the environment. Therefore, there is a high probability occurring the various 

types of mutations (Avtandilashvili et al., 2004; Hirano et al., 2015).  

The use of pollens treated with mutagens in hybridization makes favorable conditions for obtaining 

gametal or generative mutations, triploids, aneuploidies, androgenic haploids, and many other types of 

mutations. According to the above mentioned, the treatment of tea plant pollen with various mutagens 

for their further use in hybridization, for the sensitivity of the plant to mutagens at this stage of the 

ontogenesis, to enhance or weaken the dominance of individual signs in hybrid generations, and for 

other purposes is a really urgent issue for us (Stoilov, 2013). 

The main purpose of the impact of mutagens on the masculine gametophyte of the tea plant was the 

study of their sensitivity to β irradiation, anomalies in their development of pollen and its usage in 

hybridization, studying the peculiarities of dominance in the  F1, and also receiving the  perspective 

agricultural radiomutants. The pollen treated with mutagens, as a powerful factor, can also be used for 

breaking the tractions between genes, overcoming non-interbreeding and the formation of new forms 

of tea 

Data and methodology 

Based on the abovementioned, twice-substituted sodium phosphate - Na2HPO4, marked with 

phosphate (P32), and sulfur barium - BaS, marked with sulfur (S35) were used as mutagenic factors. 

The impact was made with a method developed by us. Specifically, during the boutonization period 

under 10-year-old tea bushes on a specially selected and wire fenced area, we used a solution of 

radioisotopes made from 3 liters of distilled water (radioisotopes activity was 2.0; 4.0 and 8.0 MBq / 

ml). Two varieties of tea plants (Tea sinensis L.) were used as a study object: Kolkheti and Kimin. 
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The migration of P32 and S35 in boutons was studied by the Geiger-Müller Beta calculator (GEIGER - 

MULLER) by defining radioactivity in the pollen sacs. We were sowing pollen on the artificial 

nutrition area (15% sucrose and 1 g agar-agar) and placing it on at room temperature. After 48 hours 

we fixed the material according to Karnua (6 part sof 96% alcohol: 3 parts of chlorophyll: 1 parts of 

icy acetic acid) The fertility and development anomalies were studied in permanent preparations 

colored with hematoxylene (Geraskin and Sarapultseva, 2010). 5 000 pollen grains were analysed in 

each variant 

Results and Discussion 

The data provided in Table 1 shows the migration of radioisotopes from the soil to the plant and in 

particular, is quite intense in the flower. The intensity of their accumulation in pollen sacs increases in 

proportion to the dose and reaches a maximum after the isotope replacement in the P32 variant after 

using an 8 MBq / ml dose (3.2 MBq 100 mg on pollen sacs). The migration intensity was the lowest in 

the 2.0 MBq / ml variant of radio sulfur (0.14-0.223 MBq / 100 mg). 

Table 1: P32 and S35 migration to the pollen sacs of the tea plant 24 hours after they are put into the 

soil 

The specific activity of the 

radioisotope MBq/ml 

The intensity of accumulation of radionuclides calculated on 100 mg 

pollen sacs (MBq / 100 mg) 

 

P32 S35 P32 S35 

 Kolkheti Kimini 

2.0  0.54±0.02 0.23±0.02 0.27±0.03 0.14±0.03 

4.0 1.0±0.05 0.65±0.06 0.60±0.03 0.46±0.02 

8.0 3.2±0.05 1.20±0.17 1.5±0.05 1.15±0.01 
 

Source: Author 

Comparative analysis of the absorption intensity of radioisotopes in the tea varieties shows the obvious 

advantage of the tea variety of Kolkheti compared to Kimin. The abovementioned circumstance is due 

to the active growth of this variety, with the high capacity of sprouting and the velocity of various life 

processes, which in itself cause the intensive change of radioisotopes. 

Table 2: The impact of P32 and S35 on the development and vitality of pollen sacs of the tea plant 

Name of 

Radioisotope  

Radioisotope 

specific activity 

MBq/ml 

The vitality of 

pollen sac, 

% 

Anomalies of male gametophytes 

development, % 

 

Pollen pipes Pollen sacs Primary 

core 

Kolkheti 

P32 2.0 66.7 ± 0.7*** 0.10±0.04 10.80±040 4.39±0.30 

4.0 67.9 ± 0.7*** 0.05±0.03 13.43±0.50 2.14±0.20 

8.0 4.8 ± 0.3*** 0.0±0.0 52.2±0.70 9.6±0.40 

S35 2.0 62.6 ± 0.7*** 0.02±0.14 7.23±0.40 4.58±0.30 

4.0 73.5 ± 0.6*** 0.03±±0.14 5.61±0.30 3.03±0.30 

8.0 9.6 ± 0.4*** 0.00.0 36.6±0.70 6.7±0.40 

Control  82.0 ± 0.5 0.012±0.04 8.13±0.40 0.12±0.05 

Kimin 

P32 2.0 75.3 ± 0.6*** 0.93±0.14 14.30±0.50 3.46±0.30 

4.0 70.2 ± 0.6*** 0.08±0.04 12.40±0.05 1.13±0.40 

8.0 8.5 ± 0.6*** 0.0±0.0 46.0±0.70 8.20±0.40 

S35 2.0 80.5 ± 0.6*** 0.04±0.03 13.3±0.50 6.3±0.30 

4.0 77.0 ± 0.6*** 0.01±0.01 10.2±0.40 2.69±0.20 

8.0 12.6 ± 0.5*** 7.6±0.12 26.21±0.50 5.13±0.30 

Control  91.2 ± 0.4 0.01±0.01 11.91±0.50 0.19±0.06 
 

Source: Author   

In Table 2 which looks at the anomalies of development, the results of the study show that P32 and S35 

significantly affect the vitality of the pollen sac in tea plant formation. For example, in the case of 

using 2.0 and 4.0 MBq / ml doses of the mutagen, the density of pollen sacs decreased by 10-20% and 
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in the case of a 8.0 MB / ml dose, the density of pollen sacs decreased by 8-10 times (4.8 ± 0.3 – 12.6 

± 0.5%, versus 82.0 ± 0.5 - 91.2 ± 0.4% in the control), there are also cases when the pipes of the 

pollen sacs have cracked. 

Note: In the tables 2 and 3, “*” are used for the represent P value determination when the data was 

compared with the control group.  If a P-value is less than 0.05, it is denoted with one star (*). If a p-

value is less than 0.01 - with two stars (**), and a P-value  less than 0.001 - with three stars (***). 

The cytogenetic analysis of the pollen sacs sown in the artificial nutrition area (15% sucrose and 

1gram agar-agar) indicates the occurrence of development anomalies with a high frequency when 8.0 

MBq / ml doses in both isotopes are used (36.6 versus 52.2% instead of 8, 13 and 11.9% in control). In 

the identification of anomalies, violations were discovered such as the branching of pollen pipes 

(Polysyphonic type of branching), the formation of additional microsperms, the non-development of 

sperms, the disruption of the primary core, etc. A similar case of branching of the pollen pipe is 

observed in many types of angiospermous plants. 

According to the data from Poddubnaya-Arnold (1976), on the mature pollen of Pisum Sativum and 

Allium cepa, by the low dose of X-rays, the normal process of division of the general cores are 

broken, and the additional microsperms are formed resulting in the different sizes of 3 to 5 sperm 

cores. 

We have also described other anomalies of the general cores that are expressed in their uneven forms 

and degeneration and in an inability to produce sperms. The latter often becomes the cause of haploid 

generation. 

Similar results were obtained by other researchers after the β-irradiation of pollens (Zhang et al., 

2014). 

The results of the hybrid analysis of the tea pollen treated with radionuclide are given in Table 3. As 

shown in Table 3, the effect of P32 and S35 on the pollen with a 2 MBq / ml dose causes the stimulation 

of the useful knot of the fruit.  

Table 3:  The impact of tea plant pollen treated with P32 and S35 on the processes and sign dominance 

during reciprocal breeding in F1. 

Radio-

isotope-

specific 

activity 

Breeding 

combination 

Knotting, 

% 

Seed 

emergence, 

% 

Native sign dominance, % 

With 

maternal 

sign 

With 

paternal 

sign 

 

New 

formation 

P32  

(2 MBq/ml) 

Kolkheti X 

Kimini 

 31.0 ± 

1.5* 

84.0 ± 1.3 19.3±1.7 61.1±0.2 4.4±1.1 

Kimini X 

Kolkheti 

29.3 ± 

1.4* 

86.0 ±1.2* 69.3±2.0 16.5±1.4 4.0±1.0** 

S35 

(2 MBq/ml) 

Kolkheti X 

Kimini 

32.0 ± 

1.58* 

79.9 ±1.4* 30.2±1.7** 47.6±2.0** 2.5±1.0** 

Kimini X 

Kolkheti 

29.8 ± 

1.4* 

76.4 ± 15 51.1±2.0** 32.8±2.0** 3.9±1.1** 

Control Kolkheti X 

Kimini 

23.9 ± 1.3 81.3 ± 1.5 19.8±1.5 64.7±2.2 - 

Kimini X 

Kolkheti 

21.1 ± 1.3 78.4 ± 1.7 69.8±2.3 15.1±1.7 - 

 

Source: Author 

Genetic analysis of segregation in hybrid crops (F1) was carried out at the end of the second year of the 

vegetation period. The results of the segregation analysis of the crops of the control variant indicate 

that dominance of the Kimini variety during the reciprocal breeding of Kimini and Kolkheti. The 

academician K. Bakhtadze also points to the abovementioned circumstance. 

The results of our research show the weakening of the dominance of the Kimini variety and the 

relative strengthening of the Kolkheti variety, which, in our opinion is the result of the mutation of 

controlling genes or the suppression of their action. 
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After using the irradiated pollen in hybridization, the change of the frequency of identification of 

variety is indicated in pear, apple, citrus, etc.(Spiegel -Roy and Padova, 1973). 

Completely different forms, new formations (mutants) whose frequency was relatively high in the P32 

variant were revealed in the hybrid descendants obtained from reciprocating tea breeding. As a result 

of analyzing the inclinations in the growth and development of new formations, some changes have 

rarely been revealed which are rarely observed in natural conditions in the tea plant including: 

haploidia, color change of leaf and crown sheets, as well as change of leave distribution (pryllotaxis), 

early fruit-harvesting (Neotenia) and others (Baratashvili, 2006). 

Among the tea mutants, we have one haploid form (n = 15), which died 2 years after planting. The 

feature of early waking up of the buds of hybrid new formations is of particular interest. Such mutants 

are characterized by strong regeneration and sprouting ability. 

Strengthening the formation processes after treating pollen mutations are associated with chromosome 

and gene mutations to a great extent. 

Conclusion 

The usage of P32 and S35 radioisotopes in tea plant selective-genetic researches and The scientific 

analysis of the obtained results allows us to make the following conclusions:  

1. The migration of radioisotopes (P32 and S35) from the soil into the plant with an ongoing   

intensively. The intensity of their accumulation in the pollen parks rises proportionally to the 

dosage and reaches maximum after 24 hours, after entering the soil. 

2. Comparative analysis of tea breeds in relation to the intensity of radioisotope absorption 

reveals the obvious advantage of the kolkheti tea breed in comparison to the Kimini breed. We 

have thought that the main reason for this is the high ability of sprout formation, which 

accompanied the intensive changing of radioisotopes. 

3. The influence of radionuclides on the flower of the tea plant reliably reduces its viability 

(fertility) and significantly increases the development of anomalies. 

4. The β -irradiation on the tea pollen grain revealed useful reliable stimulation of  development 

of fruit, but F1 hybrids – the variation of dominance. We have thought that this is the result of 

mutations in the single controlling genes or inhibition of their action.  

5. The usage of treated pollen by radioisotopes in hybridization provide the stimulation of 

gamete mutations and increases the frequency of new forms.  
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INFLUENCE OF TECHNOLOGICAL PARAMETERS OF THE ULTRAFILTRATION 
PROCESS OF CITRUS JUICES ON THEIR QUALITY 

Irina Bejanidze1, Tina Kharebava2, Nunu Nakashidze3, 

Lamzira Komcelidze4, Nazi Davitadze5 

 

Abstract: Fresh fruit juices contain organic acids and mineral substances (potassium, calcium, iron, copper, magnesium, 

phosphorus, manganese, molybdenum, boron, iodine), and their salts, large amounts of fiber, pectin and enzymes - complex 

substances, that contribute to the food processing and absorption of nutritional elements. Natural citrus juices contain essential 

vitamins and nutrients for the human body. Therefore, they represent a good opportunity for the treatment and prevention of 

various diseases. With the vitamins, taken through the juice, the human body becomes more resistant to viruses and infections, 

stressful situations and intense physical stress, and the body’s metabolism becomes normalized. Beverages, prepared from 

juices improve intestinal motility and thus contribute to improving the allocation of toxic substances and slags from the 

organism.  

The purpose of this work is the development of technological parameters of the ultrafiltration process to obtain natural juices 

which are sterile, resistant to precipitation and turbidity, and have a long shelf life. This paper examines the performance of the 

ultrafiltration process of citrus juices (lemon, tangerine, orange) and its dependence on the pressure and duration of the process, 

type and porosity of the membrane, the nature of the juice, and acidity. The juice composition was studied before and after 

ultrafiltration. It was established, that the productivity of the ultrafiltration process depends on: the duration of the process and 

this dependence is determined by the nature of the process: membrane type, in particular, filtration material and pressure: with 

an increase in membrane porosity and pressure, the productivity of the process, the volume of filtered juice, filtering speed and 

duration increases; the productivity of the ultrafiltration process, during the filtration both in dynamic and static mode, depends 

on the type and consistency of the juice: it increases with the increase of juice acidity. It was established: the general acidity 

(1.17%), density (1.038 g/cm3), the content of dry substances (9.9%), sugars (7.8%), including invert (7.2%), ash ( 0.26%), and 

vitamin C ( 20mg/ 100gr.), do not change in the course of ultrafiltration of tangerine juice. The viscosity, the content of 

carotenoids, cellulose and pectin decreases. The amino-acid structure practically does not change; hollow fibers detain only 6 

- 8% of proteins and amino acids. For obtaining high-quality citrus juices, ultrafiltration should be carried out at a pressure 

0.2MPa, on hollow fiber, in a dynamic, circulating mode. 

The juices obtained by ultrafiltration on hollow fibers (AP-2.0) are sterile, resistant to precipitation and turbidity, have 

significantly increased shelf lives, and they retain their organoleptic properties and nutritional values.  

UDC Classification: 547.1, DOI: 10.12955/cbup.v7.1470 

Keywords: citrus juice, ultrafiltration, hollow fiber  

 

Introduction  

Georgia is an agricultural country cultivating great quantities of fruit. Therefore, it is essential for 

this country to have sufficient manufacturing capacities for the waste-free processing of fruit into 

high quality competitive products which are profitable and marketable both locally and abroad. A 

large amount of unutilized waste which is dumped, deteriorates the local ecological situation 

resulting in soil, water and air pollution (Bejanidze et al., 2019).  

The juices produced through conventional technology (pressing, sterilization) are not stable because 

of pulp precipitation. Sterilization also affects the juice flavour and colour resulting in the 

population prefering imported produce, and hence the domestic produce is difficult to market at 

home or abroad. 

Natural juices contain essential vitamins and nutrients for the human body. Therefore, they represent a 

good opportunity for the treatment and prevention of various diseases. With vitamins taken through the 

juice, the human body becomes more resistant to viruses and infections, stressful situations and intense 

physical stress, and the body’s metabolism becomes normalized (Lamport et al., 2014; Yilmaz and 

Bagci, 2018). In addition to vitamins, fruit juices contain organic acids and mineral substances 
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(potassium, calcium, iron, copper, magnesium, phosphorus, manganese, molybdenum, boron, iodine), 

and their salts, large amounts of fiber, pectin and enzymes - complex substances, that contribute to the 

food processing and absorption of nutritional elements. Beverages, prepared from juices improve 

intestinal motility and thus contribute to improving the allocation of toxic substances and slags from the 

organism (Bejanidze et al., 2006; Lichtenthäler and Marx, 2005; Castro-Muñoz et al., 2018). However, 

with high temperatures (> 470 C), enzymes become inert and break down, causing the juice to lose its 

healing power, and turning it into a thirst preventing drink (Kotsanopoulos and Arvanitoyannis , 2015; 

Bhardwaj and Pandey, 2011). The above-mentioned problems can be rationally solved through the 

baromembrane processes, in particular ultrafiltration. 

Ultrafiltration belongs to the membrane equipment field and is a reticular filtration in the membrane 

field (Bykov et al., 2015). Open low-molecular compounds (acids, sugar, aromatic substances, etc.), that 

are part of unclarified juices, pass through the membrane. A certain quantity of macromolecular 

compounds (starch, proteins, pectin, etc.) and suspended particles are being held and concentrated while 

the juice passes through the membrane (Bejanidze et al., 2014,; Khandpur and Gogate, 2015 ).  

The purpose of this work is the development of technological parameters of the ultrafiltration process 

to obtain natural juices which are sterile, resistant to precipitation and turbidity, with have long shelf 

lives. 

Materials and methods  

The research was done on natural and clarified citrus juices: tangerine, lemon and orange juice, which 

were not filtered primarily. One of the substantial features that defines the possibility of filter material 

use, is the dependence of productivity process (W) on the membrane type and species; physical 

parameters (pore size, membrane selectivity, the filter flow direction), and also the nature of filtered 

juice, consistency and precipitate content ( Lame and Satyavir,2015). Ultrafiltration was carried out in 

static (FK-01 plant) and dynamic (UPL-06 plant) conditions. On the FK-01 plant, the filtration was done 

with the filtering material - flat filters "Khalipor1" (d ≈ 500 A0); "Khalipor2" (d ≈ 200A0); UPM-P (d ≈ 

500 A0); UAM-300 (d ≈ 300A0), UAM -500 (d ≈ 500A0) perpendicularly to the surface; On the UPL-

06 plant the filtration was done using tangential filtration in the dynamic mode and the hollow fibers 

VPU-15PA were used as a filtering material – separating plant AP-2.0 (Filtration area - 2.0 m2). 

Filtration was also carried out in the dynamic mode on tubular membranes of BTU-0.5/2 (Filtration area 

– 0.5 m2). 

During the filtration on the FK-01 plant, a part of high-molecular compounds, was collected on the 

surface of the membrane and acts as a "secondary membrane", i.e. additional filtering was being 

conducted. This layer is removed during each cleaning and appears again as a new layer in the beginning 

of a newthe filtration. The structure of hollow fibers, the ultrafiltration processes conducted in it and the 

mechanism are shown on the Fig.1-4. (Bejanidze and Kharebava, 2009; Bejanidze et al., 2017).  

Figure 1: Hollow fibers VPU-15PA Figure 2: Tubular membranes BTU - 0,5/2 

  

 Source: Authors Source: Authors 

We determined  the content of juice composition before and after ultrafiltration: sugars (inverted, total, 

saccharose), vitamin C, the content of carotenoids and nitrogen through a spectrophotometric method, 
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dry solids through a refractometric method, pectin (total, soluble, protopectin) and acidity through a 

potentiometric method, cellulose through a chlorite method, ash through a gravimetric method, and 

viscosity with a viscometer. The productivity of the process was determined by the volume of clarified 

juice obtained in the process of ultrafiltration in liters per hour from 1 square meter of the membrane 

Figure 3: The mechanism of the ultrafiltration Figure 4: The scheme of ultrafiltration process 

  
Source: Authors Source: Authors 

Results and discussion 

It is established, that the productivity of the ultrafiltration process depends on the duration of the process 

and this dependence is determined by the nature of the process (Fig. 5 & 6) : membrane type in particular 

and filtration material: the highest productivity can be achieved by aromatic polyamide base during the 

filtration on the UPM-P membrane, and the lowest produced based on the N-vinil-2-pirolidone 

metilmetakrilate copolymer, done for the Khalipor-1 membrane.  

Figure 5: Dependence of productivity of the process (W) of ultrafiltration of tangerine juice on 

duration ( static mode).  

 

Source: Authors 
 

Figure 6: Dependence of productivity of the process (W) of ultrafiltration of orange juice on 

duration ( static mode).  

 

Source: Authors 
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According to the ultrafiltration process productivity decrease, membranes will stand in the following 

order:  

UPM-P > UAM-500 > UAM-300 > Khalipor -2 > Khalipor -1 (for tangerine juice) (Fig.6) 

Khalipor -1 > UAM-500 > UAM-300 > UPM-P > Khalipor -2 (for orange juice) (Fig.6) 

Then according to the membrane porosity: with an increase in porosity, the productivity of the process, 

the volume of filtered juice, filtering speed and duration increases: 

W ( UAM -500) > W (UAM -300) > W (Khalipor) -2 > W (Khalipor -1)  

 Figure 7: Dependence of juice ultrafiltration process productivity (W) on the duration of the   

        process (τ). Membrane hollow fiber AP-2.0 (dynamic mode) 

 

Source: Authors 

Productivity of ultrafiltration process depends on the type of juice, in particular their acidity: It 

increases with an increase in juice acidity (Fig.7): 

W (Lemon) > W (Tangerine) > W (Orange) 

With an increase in pressure, the productivity increases to a certain limit which is defined by the 

mechanical durability of the membranes (Fig.8). 

Figure 8: Dependence of citrus juice ultrafiltration process productivity (W) on the pressure (P).   

        Membrane hollow fiber AP-2.0 (dynamic mode) 

 

Source: Authors  
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The juice composition was studied before and after ultrafiltration (Fig.9-12). 

It is established: the general acidity (1.17%), density (1.038 g/cm3), the content of dry substances (9.9%), 

sugars (7.8%), including invert (7.2%), ash ( 0.26%), and vitamin C ( 20mg/ 100gr.) do not change in 

the course of ultrafiltration of tangerine juice. Viscosity, the content of carotenoids, cellulose and pectin 

decrease. 

The amino-acid structure practically does not change; hollow fibers detain only 6 - 8% of proteins and 

amino acids: Orange (6.1%) – Tangerine (6.96%) – Lemon (7.9%). 

The juices obtained by ultrafiltration on hollow fibers (AP-2.0) are sterile, resistant to precipitation and 

turbidity, have significantly increased shelf lives, and they retain their organoleptic properties and 

nutritional values. 

Figure 9: Influence of the type of membranes on physical and chemical indicators of tangerine juice 

 

Source: Authors  
 

Figure 10: Influence of the process of clarification of juice on their chemical composition 

(membrane – hollow fibers AP-2.0) 

 

Source: Authors  
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Figure 11: Change of physical and chemical indicators of the juice in the process of ultrafiltration on 

hollow fibers AP-2.0 

 

Source: Authors 

Conclusion 

It was established, that the productivity of the ultrafiltration process depends on: the duration of the 

process and this dependence is determined by the nature of the process: membrane type, in particular, 

filtration material; pressure: with an increase in pressure, the productivity increases. 

It was established, that the ultrafiltration process productivity decreases for membranes in the following 

order: UPM-P > UAM-500 > UAM-300 > Khalipor -2 > Khalipor -1 (for tangerine juice); Khalipor -1 

> UAM-500 > UAM-300 > UPM-P > Khalipor -2 (for orange juice). 

Figure 12: The change of the vitamin C during the filtration of citrus juice on hollow fibers AP-2.0 

 

Source: Authors  
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It was established, that the productivity of the ultrafiltration process, during the filtration both in 

dynamic and static mode, depends on the type and consistency of the juice: it increases with increase in 

juice acidity : W (Lemon) > W (Tangerine) > W (Orange); When pressure is increased, the productivity 

increases to a certain limit which is defined by the mechanical durability of membranes. 

It was established: the general acidity (1.17%), density (1.038 g/cm3), the content of dry substances 

(9.9%), sugars (7.8%), including invert (7.2%), ash (0.26%), and vitamin C (20mg/ 100gr.), do not 

change in the course of ultrafiltration of tangerine juice. Viscosity, the content of carotenoids, cellulose 

and pectin decrease. The amino-acid structure practically does not change; hollow fibers detain only 6 - 

8% of proteins and amino acids. 

For obtaining high-quality citrus juices, ultrafiltration should be carried out at a pressure of 0.2MPa, on 

a hollow fiber membrane, in a dynamic circulating mode. 

The juices obtained by ultrafiltration on hollow fibers (AP-2.0) are sterile, resistant to precipitation and 

turbidity, have significantly increased shelf lives, and they retain their organoleptic properties and 

nutritional values.  
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INFLUENСE OF SEASONAL FACTOR ON THE CHEMICAL COMPOSITION 
OF PERSIMMON 

Irina Bejanidze1, Tina Kharebava2, Nargiz Alasania3, 

Nato Didmanidze4, Nazi Davitadze5 

 

Abstract: Persimmon is one of the most popular and favorite fruits not only in Georgia, but also in other countries. People 

love it for its unique specific taste and high nutritional value. There are more than 500 types of persimmon, properties and 

tastes which depend on the persimmon growing conditions. 

The purpose of this project was to study the persimmon fruit chemical composition, the regularity in the quantity changes of 

the bioactive substances and technical-economical persimmon parameters during its storage and technological processing; to 

develop a highly profitable and efficient composite production technology for a new assortment of products and high quality 

beverages. Organoleptic and chemical tests of 12 persimmon fruit varieties were made. The content and composition of 

sugars, polyphenols, pectin, and tanning substances, were defined; and the relation of these parameters to the fruit maturity 

degree, the dynamics of their change in the ripening and storage process were determined. In addition, we determined the 

content of sugars ( inverted, total, saccharose), tanning substances (free, total), polyphenols and nitrogen through a 

spectrophotometric method, dry solids through a refractometric method, pectin (total, soluble, protopectin) and acidity 

through a potentiometric method, and cellulose through a chlorite method. The feasibility of the persimmon fruit industrial 

processing was established. Persimmon fruit of Khachia and Khiakume varieties were proved to be the best raw material for 

the industrial production of a fruit alcohol and beverages. It should be noted here that persimmon fruit must be harvested in 

November when they have a dark orange colouring and their dry solids content reaches 18%, inverted sugars make up 16-

16.5%, and the acidity is 0.12%. For concentrate production, persimmon must be harvested in October when the fruit are 

yellow and their tanning and colouring substances reach 1.24%, and pectin substances make up 0.77%. The fruit sugars are 

glucose and fructose, generally in equal quantities. Tanning substances, leicoantocianes, in particular, are responsible for the 

tart taste; the lower their content is, the less the tart taste is felt, moreover, ripe fruit are less tart in flavour which is due to the 

tanning substances getting bound with high molecular substances. All the 12 persimmon varieties cultivated in Georgia can 

be used as raw material, including substandard and overripe fruit that are not marketable and do not have a long shelf life. 

UDC Classification: 547.1, DOI: 10.12955/cbup.v7.1471 

Keywords: persimmon, tanning substances, pectin 

 

Introduction 

The economic progress of countries is not possible without the development of efficient and waste-

free technologies and the search for a new raw material potential as natural resources run low with 

each passing year and cannot be restored. Therefore one of the principal directions for industrial 

development is to find and to utilize inexpensive unconventional raw materials or industrial waste as a 

new raw-material base. On the other hand, factories dump a great amount of waste thus aggravating 

the ecological situation in developed countries and, what is more important, have a detrimental effect 

on human health (Jung et al., 2005; Kim et al., 2006; Jinyu Chen et al., 2016; Khademi et al., 2013). 

The development of genetic engineering gradually excludes natural food products from human 

nutrition creating a so-called endoecological problem (Akagi et al., 2010; Vinha et al., 2012; Jung et 

al., 2009; Chung et al., 2015; Park et al., 2011). One of the new good-potential raw materials is 

persimmon. Subtropical persimmon is among the most popular crops. It is cultivated in every 

Georgian region due to its easy adaptability to many different soil-climatic conditions and good 

disease-resistance (Tal Kanety et al., 2014; Park et al., 2006). Among subtropical crops, persimmon 

comes second for its abundance and yield capacity and it is listed among the top crops for its nutritious 

value, i.e. the content of sugars, polyphenols, pectin and other substances (Ramin et al., 2003; 

Takahashi et al., 2006; Özdemir et al., 2009). Its high yield capacity makes this crop very profitable: 

its fruit grow and get ripe till the end of vegetation so the harvest time comes late in the season. 

Persimmon fruit do not have a long shelf life and are mostly consumed fresh (Zhide Zhou et al., 2018; 
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Yoko Matsumura et al., 2016). Georgia can supply up to 30 tons of persimmon, and there is a potential 

for expanding persimmon orchards, however, up to 50% of the harvested fruit are wasted as no 

industrial technologies for fruit storage and processing have been developed up to this date, and 

neither have any appropriate/systematic studies of persimmon qualitative and quantitative parameters 

been done (Torkun Mamet, et al., 2018; Kondo et al., 2004). 

Objects of Study: The purpose of this project was to study the persimmon fruit chemical composition, 

the regularity in the quantity changes of the bioactive substances and technical-economical persimmon 

parameters during its storage and technological processing; to develop a highly profitable and efficient 

composite production technology for a new assortment of products and high quality beverages. 

Materials and methods  

Our research was performed for 12 persimmon (Diospyros Kaki L) varieties cultivated in the Georgian 

subtropics and having significant practical importance: Khachia, Tomopan, Sidles, Adreula, Kostata, 

Saburosa (very astringent fruit), Khiakume, Zendji-Maru,Trueu-Maru,Gosho-zaki (mildly astringent 

fruit) and XX Century, Chinebuli (non-astringent fruit) (Fig.1). 

Figure 1: Varieties of subtropical persimmon 

 
Source: Authors 

The fruit astringency was determined by organoleptic analysis, the fruit chemical composition was 

defined according to the approved standard methods. The study was performed on the fruit at the 

technical maturity stage. We determined the content of sugars (inverted, total, saccharose), tanning 

substances (free, total), polyphenols and nitrogen through a spectrophotometric 

method, dry solids through a refractometric method, pectin (total, soluble, protopectin) and acidity 

through a potentiometric method, cellulose through a chlorite method and also the dynamics in the 

change of these components in the process of fruit storage and ripening (Standardinform, 2017). 

Besides that, we determined the qualitative polyphenol content, the relation of the nitrogen and 

cellulose content to the fruit maturity degree, as well as the tanning substance relation to the fruit 

astringency, one of the important organoleptic persimmon properties. 

Results and discussion 

In the first place, chemical and organoleptic analyses of persimmon fruit at their technical maturity 

condition were conducted for sugar content (total, inverted, saccharose), dry solids, pectin (total, 

soluble, protopectin), tanning substances (total content and free substances), acidity, and the dynamics 

in the change of these parameters during the fruit ripening and storage. Nitrogen and cellulose content 
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was also determined along with their relation to the fruit maturity degree. The analyses were carried 

out according to state standard methods. It has been established that the content of the major 

components of extractive substances (%) in different persimmon fruit varieties is as follows: 14.0 – 

20.3 of dry solids; 13.0 – 19.1 of total sugars (0.4 – 1.8 of saccharose and 12 – 18.2 of inverted 

sugars); 0.05 – 0.18 of acidity and 0 – 2.35 of polyphenol substances. The data are presented in 

Figures 2 - 4. 

Figure 2: Sugar content in persimmon fruit 

 
Source: Authors 

 

Figure 3: Polyphenol substance content in persimmon fruit 

 
Source: Authors 

 

Figure 4: Persimmon fruit acidity  

 
Source: Authors 
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The above data show that inverted sugars (glucose and fructose) exceed other sugars in persimmon 

fruit, the acidity is rather low, and the polyphenol substance content depends on the fruit astringency, 

that is with the lower astringency the polyphenol substance quantity also gets lower, moreover in the 

fruit of XX Century and Chinebuli varieties having no tart taste it actually drops to zero. 

It has been established that in astringent fruit the polyphenol substance content changes within 0.6 – 

2.35% and the mean value makes 1.48%, in mildly astringent fruit it is 0.51 – 1.95% with the mean 

value being 1.23%, and in non-astringent fruit it is 0 – 0.04% falling down to near zero (0.02%). 

During the persimmon fruit ripening on a tree their mass grows and extractive substances pile up; we 

studied the accumulation dynamics of extractive substances taking fruit of two varieties: tart Khachia 

fruit and mildly tart Khiakume fruit (Figures 5 -8). 

Figure 5: Pectin content in persimmon fruit 

 
Source: Authors  

In other species, the pectin content is insignificant. According to the data obtained, in our opinion, 

Khachia and Khiakume varieties are suitable for technological processing, therefore, these persimmon 

varieties were further investigated.  

The presented data show that sugar concentration in fruit increases along with their ripening, i.e. it 

grows 4.3 times in Khachia fruit and 2.3 times in Khiakume fruit, whereas the tanning substance 

content in the fruit of both varieties decreases to 4 times less than before ripening occurs. Polyphenol 

substances have a significant effect on the fruit taste formation. Their high content, on the one hand, 

enhances fruit vitamin activity and fruit resistance to phitopatogenic microorganisms, and, on the other 

hand, they have a negative effect on the taste properties of the products made from such fruit. 

The polyphenol substance content in fruit is found to fall during the persimmon ripening on a tree as 

they transfer from a free state into a combined condition, that is they form compounds with proteins, 

high molecular compounds and with protein substances (Fig.8). However, by the end of ripening the 

polyphenol compound content remains rather high. 

It has been of practical importance to establish the relationship between fruit astringency and their 

polyphenol substance content as it is astringency that determines persimmon fruit flavour properties, 

their harvest time and processing technology modes. Astringency has been established to depend not 

on the total content of polyphenols but on their concentration in a free state, and if it is lower than 70 

%, then the persimmon fruit have no tart flavor. 

Pectin substances make one more important component of persimmon fruit, they take a major part in 

the physiological processes of fruit ripening and due to this they have a big effect on their quality. 

Therefore the persimmon fruit qualitative and quantitative composition was further determined. The 

research was done on persimmon fruit of seven varieties. The data presented in Fig.9 show that during 

the ripening process from July till November the pectin substance content decreases 40% in the 

Khachia variety and there is a slight 10% decrease in the Khiakume variety. During the fruit storage 

(25 days), they were tested for their content of soluble, insoluble (protopectin) and total pectin. It was 
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established (Fig.10) that the pectin content decreases 50- 55% with the significant protopectin content 

decreasing in the first 10 days and then no protopectin content change afterwards. 

Figure 6: Dynamics of free taining substance content change 

 

Source: Authors  

 

Figure 7: Dynamics of total taining substance content change 

 

Source: Authors  

 

Figure 8: Polyphenol substance composition in persimmon fruit (%) 

 
Source: Authors 
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Figure 9: Dynamics of pectin substance content change in persimmon fruit of the Khiakume and  

 Khachia varieties in the process of their ripening 

 
Source: Authors  

As it is shown by the given data, persimmon fruit have rather high content of soluble pectin which 

forms due to the protopectin hydrolysis during fruit ripening. 

It has been established that when a fruit is at the technical maturity stage, the protopectin content is 

higher than the soluble pectin content; but if a fruit is at the biological and 

 physiological stage of ripeness, the picture is quite different with the soluble pectin content being 

higher. 

 Accumulating in blood nitrogen causes anaemia so the nitrogen content must be determined even if it 

is slight. 

Cellulose also has an important part in human nutrition being a fibre that adsorbs toxic substances, 

heavy metals and bilious acids on its surface, and enhancing their removal from the organism.  

Figure 10: Pectin substance content change in the process of fruit storage 

 
Source: Authors 

We determined the total nitrogen and cellulose content in the Khachia and Khiakume fruit varieties at 

different periods of their maturity and, in particular, within the period of their technical and 

physiological ripeness. The presented data (Fig.11) shows that the nitrous substance content only 

makes a slight change while the cellulose content gets 25% lower as cellulose transforms into 

carbohydrates in the process of fruit ripening 
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Figure 11: Dependence of the total nitrogen and cellulose content on the fruit maturity degree (%).  

 
Source: Authors 

Conclusion 

Organoleptic and chemical tests of 12 persimmon fruit varieties were made.  

The content and composition of sugars, polyphenols, pectin, tanning substances, were defined as  

well as the relation of these parameters to the fruit maturity degree, the dynamics of their change in the 

ripening and storage process.  

The feasibility of the persimmon fruit industrial processing was established. Persimmon fruit of the 

Khachia and Khiakume varieties were shown to be the best raw material for the industrial production 

of fruit alcohol and beverages. It should be noted here that persimmon fruit must be harvested in 

November when they have a dark orange colouring and their dry solids content reaches 18%, inverted 

sugars make 16-16.5%, and the acidity is 0.12%.For concentrate production, persimmon must be 

harvested in October when the fruits are yellow and their tanning and colouring substances reach 

1.24%, and pectin substances make up 0.77%.The fruit sugars are glucose and fructose in equal 

quantities. Tanning substances, leicoantocianes, in particular, are responsible for the tart taste; the 

lower their content is, the less the tart taste is felt, moreover, the ripe fruit are less tart in flavour which 

is due to the tanning substances getting bound with high molecular substances. All the 12 persimmon 

varieties cultivated in Georgia can be used as raw material, including substandard and overripe fruit 

that are not marketable and do not have a long shelf life. 
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USE OF MOBILE NETWORKS FOR THE PURPOSE OF PROTECTING PERSONS 
AND PROPERTY 

Martin Boroš1, Matej Kučera2, Ladislav Mariš3

 

Abstract: Mobile networks have been around us for decades, and life without them is difficult to reconstruct. Their gradual 

evolution has varied over time, depending on the requirements of their users. Originally, they were used only for the 

transmission of telephony, but transmission in the speech band today is mainly used for data transmission and telephony is in 

moderate attenuation. Various types of data can be transmitted via mobile networks due to their size or importance. 

In the area of security, mobile networks are used from two basic points of view. The first aspect is the use for communication 

between the components of the electrical security system and the second is the transmission of information from the monitored 

object to the monitoring and alarm receiving center. 

The aim of the paper will be to point out the composition of mobile networks focusing on the functioning of cellular systems 

and the course of communication between individual parts of the system. The main view will be to the base station of the 

system without which the functionality of the system would not be possible. In addition to the principle of functionality, we 

will also focus on utilizing the possibilities of information transmission via mobile networks in terms of property protection 

and we will focus on the possibility of their use in the future. 

UDC Classification: 004.7, DOI: 10.12955/cbup.v7.1472 

Keywords: base transceiver station, mobile networks, cellular system, communication, transmission system, alarm system. 

 

Introduction 

Information surrounds us and affects us all the time. They differ or influence us directly, or they are only 

informative to us. Information can be understood as a message that expresses a certain state, serves a 

purpose and generates a response. We can say that this is an indication, value, fact or other kind of 

communication that removes uncertainty or ignorance (Štofko el al., 2016). 

Information that is communicated via a data set is a function of the data (D), its structure (S), and the 

time interval (t) in which the communication is in progress. Mathematically, we could write this 

relationship as follows: 

I=f(D,S,t)                            (1) 

For each piece of information, it is possible to define two basic pages, which are: 

1) Quantitative - which expresses the composition of the message from the individual characters 

that allow the transmission of the message. This site is important from the point of view of 

automated information processing, 

2) Qualitative - which expresses the adequacy of the factual representation given by the 

information and usefulness information for the recipient. 

The value of the information can be determined by the profit that can be achieved by using it in system 

activities. It is expressed in a mathematical relation, as follows: 

𝐻 =  𝑙𝑜𝑔
𝑝2

𝑝1
                           (2) 

Where the parameter H represents the information value, parameter p1 represents the likelihood of 

gaining profit before receiving the information, and parameter p2 represents the probability of gaining 

profit after receiving the information. 

To facilitate the quantification of information value, we can identify eight basic information attributes 

which are: availability, completeness, accuracy, relevance, timing, unambiguous, flexibility, and 

impartiality (Kittel and Loveček, 2011). 

Telecommunications networks  

Transmitted information in telecommunications networks are called signals and are transmitted over the 

necessary distance by electromagnetic waves. For the transmission of this wave, transmission paths are 
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created by means of, for example, metallic lines, optical lines or free space. In practice, these 

transmission paths are complementary and combined. The transmission path is based on the distance 

and volume of information transmitted, and at present the aspect of limiting self-radiation and immunity 

to electromagnetic compatibility interference is at the forefront. The importance of metallic transmission 

paths is decreasing and at the same time the use of optical transmission paths is increasing. In the past, 

radio transmission routes have been of great importance from a safety point of view, the use of which is 

gradually decreasing (Šebök et al., 2011). 

Telecommunications networks are divided by: 

 Endpoints to: 

o fixed 

o on mobile 

 Users on: 

o public (e.g. public telephone network) 

o of non-public 

o special 

The non-cellular radio communication system in the service area is provided by a powerful transmitter 

at the highest point of the area, which radiates the radio signal to the radio horizon (approx. 80 km). 

Such a solution results in a relatively good signal coverage of the area, but at the same time it means 

that a small number of radio channels are blocked on a large area by a small number of calls. 

The cellular system solves the problem of area coverage by dividing the area into smaller parts - cells 

that are serviced by low power transmitters. The basic benefit of the cellular network consists in reducing 

the area of areas served by certain radio channels. The basic principles of cellular radio networks are 

low-power transmitters that cover small area signals, reuse of radio channels, cell division and cell sect 

oration to increase network capacity, call switching during cell border crossing, and centralized system 

management (Valek et al., 2016).  

Base station  

The basis of the cellular systems is the so-called base transceiver station (BTS). BTSs thus represent an 

essential element of the terrestrial cellular network. It is a radio device with an antenna system, 

controlled by a Base Station Controller (BSC). They allow the mobile station to physically connect to a 

network subsystem that includes a Mobile Switching Center (MSC). It is a base station of the GSM 

network. It is a transmitter and at the same time a receiver that covers a certain area with its signal, a 

network cell (Rouse, 2007). 

Although the beech system has several advantages and covers a relatively large area, there are also areas 

where, despite symmetrical cell distribution, coverage is not ideal. These are mainly urban areas with 

uneven development and hilly terrain. In an area with poor coverage, cell densification, increased 

performance of some cells, or the possibility of directing the signal using special so-called sector 

antennas are used as compensation. Several directional antennas are mounted around the BTS to ensure 

even coverage. Each antenna transmits to a different sector, allowing more cells to be served. The 

antenna operates several frequencies at the same time and each frequency can contain eight voice 

channels (Veľas et al., 2017). 

In case there are few service customers around the cell, the base stations can only be equipped with an 

"omnidirectional" antenna. The electromagnetic field is almost uniform around them in all directions. 

However, especially in cities, most base stations serve a much larger number of customers. That's why 

a system of omnidirectional antennas is used. With this technology, antennas achieve significantly 

higher transmit power in the same space and in the same license class. The most commonly used version 

is one with three sector antennas. It is a triangular installation in which each antenna covers an area 

horizontally at 120 °. However, the sector antenna does not have the same efficiency in each direction, 

the efficiency of the radiated power is given by its radiation pattern. For most sector antennas, a vertical 

beam angle of 5 ° -10 ° is most effective. The vertical angle can be adjusted electrically in the range of 

2 ° -14 °. These parameters cause the front lobe to have the highest radiation efficiency and the radiation 

is significantly suppressed behind or below the antenna. Sector antennas have a relatively high gain of 

15-20 dB (Boroš et al., 2018; Loveček et al., 2017). 
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Principle of communication  

All subscriber data is stored in the home subscriber register, which includes information on available 

services, IMSI numbers and subscriber location information. The IMSI number represents the number 

assigned by the mobile operator for the SIM card in the mobile GSM network. Each mobile point 

includes a visitor register that contains information about subscribers moving in the area managed by 

the base station. These data are stored in the register temporarily and are deleted by the visitor. The 

Authentication Center verifies the identity of the subscriber in its own databases before commencing 

communication (Veľas et al., 2017; Rouse, 2007).  

The mobile device register contains mobile station data in the form of an IMEI. An IMEI number is a 

unique number entered in a mobile phone used to identify the phone in mobile carrier networks. Data 

transfer between the base station and the mobile device always takes place in two directions. Downlink 

indicates the signal path from the base station to the mobile device. The uplink is the opposite of the 

downlink, indicating the route of the signal transmitted by the mobile device to the base station (Kittel 

and Loveček, 2011; Loveček et al., 2016). 

Frequency Division Duplex is a method whereby the base station and the mobile device can 

simultaneously transmit and receive signals to each other on two different carrier frequencies. In the 

Time Division Duplex method, the base station and the mobile device use the same carrier frequency 

for communication with each other, and the roads are separated by a fixed time schedule (Pospíšilík et 

al., 2017). 

Use in security  

There are several uses of GSM networks in security, one of which may be, for example, localization of 

a mobile station via BTS in case of crisis situations. Each cell of the system has its own Cell ID, and the 

operator can instantly locate the BTS connection area. In areas with low population density, cells cover 

an area of up to several kilometers, it is necessary to use additional information to specify the location 

of the mobile station. For this, Timing advance with TA is used to represent the signal propagation time 

between the station and the BTS. However, since the TA parameter changes approximately every 550m 

from the BTS, this parameter provides only a rough estimate of the location of the mobile station for 

low value areas. Localization by triangulation of multiple BTSs supplemented by TA values is the most 

accurate method. However, this method is technically quite demanding for synchronized BTS 

communication (Svetlík and Veľas, 2016; Vocality). 

Figure 1: Block diagram of GSM network operation principle 

 
Source: Rouse, 2007 
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Another possibility is the transmission of information between the protected object and the monitoring 

center, to which information about objects is transmitted by means of transmission paths. While in the 

past mainly radio networks were used for such information transmission, there is now a trend of 

switching to GSM transmission. This trend is conditioned by the generational exchange of workers as 

well as the transformation of the job for the security manager. One of the many reasons is also the 

transfer of responsibility for the management of the transmission site to the mobile operator. Another 

reason is undoubtedly also the reliability of the GSM transmission site and the speed of information 

transmission therein (Apeksha Telecom services Pvt Ltd).  

In order to transmit a signal in the form of information from a protected object, a GSM communicator 

must be placed therein by means of which the information about the state of the object is transmitted. In 

order to send an alarm from a protected object, an alarm system must be installed. An electrical security 

system is most commonly used as an alarm system which if it detected a violation, the alarm then 

transmits a signal by a GSM communicator. In addition to the primary function, which is the 

transmission of intrusion information, it is possible to use a connection to control programmable system 

outputs. These outputs are most commonly connected to heating control systems, electric blinds, pool 

heating and the like (Štofko et al., 2016; Loveček et al., 2016).  

Other options include using the mobile phone as an external system keypad or entering system 

instructions via SMS. Thanks to the GSM communicator, it is possible to monitor the mentioned change 

of environment such as humidity in integrated sensors and then control the value of heating and humidity 

devices via SMS or by calling the relay (Boroš, 2018). 

The GSM network is set as the main alarm transmission path for the transmission of information from 

protected objects. They are most often used in securing family houses and flats as the only alarm 

transmission route. In many cases, the potential of the network is exploited, using the GPRS connection 

as the primary route and the SMS as the backup route. This is based on the potential of the GSM network 

whose frequency range is very large. 

Electronic security systems guard against theft of the building, i.e. windows and doors, logically the 

interior of the apartment and increasingly the outside space around the house. They are mainly used to 

detect door and window opening, window glass breakage and various types of motion sensors, which 

are most probably connected to the alarm. In addition, they can monitor and report fire, flooding, tilt, 

shocks and movement, including perimeter or tread systems (Kutaj and Boroš, 2017). 

Today, detectors can send photos or video of guarded space. The most common are motion detectors or 

infrared barriers designed for outdoor environment. These are complemented by fire alarms as standard. 

Gas leakage detectors are installed in buildings where gas appliances are used. It is also possible to 

monitor the set temperature in the room and so on. Of course, the owner is informed by SMS and voice 

messages (Technopedia). 

LTE networks are increasingly being used not only for commercial use. In the area of security, these are 

mainly separate networks intended for critical communication in places where there is no GSM network. 

This principle is mainly used by soldiers in international missions. From a commercial point of view, 

LTE networks are simulating a smart city (Vocality). 

What 4G LTE's predecessors lacked is the critical communication features offered by professional PMR 

communication systems defined by TETRA or DMR standards. The 3GPP version introduced the 

concept of critical features within the LTE standard to provide a response to PMR user requests. Near 

communication services are very important, which allow LTE devices to detect and communicate with 

each other in the direct mode without infrastructure. 

A key limitation on the use of LTE for critical communication is the availability of spectrum for end 

users. Technologies are moving forward fast. Users require large volumes of data and streaming 

information. However, there are still some limitations, regarding meeting the immediate and reliable 

communication requirements for crisis management. Hybrid networks and technologies combining 

modern LTE networks and traditional digital narrowband technologies can be the solution (Vocality). 

Figure 2 shows a block diagram of the use of modern LTE networks in emergency services, which could 

become part of police equipment across Europe. A similar system is currently being tested at the Faculty 

of Security Engineering in cooperation with the Municipal Police in Rajec. The aim of this testing is to 
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focus on the effective use of modern technologies in the field of security and to point out the possibilities 

of using GSM networks, other than just for making calls or transferring data between subscribers. 

Conclusion 

The aim of this paper was to point out the possibility of using mobile networks in the area of protection 

of persons and property with a focus on new possibilities. At the beginning of the paper we focused on 

explaining the principle of mobile networks and at the same time we defined some important terms. 

Subsequently, we focused on the possibilities of using mobile networks in terms of protecting people 

and property in order to focus on security applications that have become part of the lives of many of us. 

The use of mobile networks in the area of security is a very wide-ranging issue, which highlights the 

possibilities for their further use. At present, their use is predominantly for making telephone calls or 

for transmitting data between subscribers. Mobile operators try to increase the transmission rate by 

which information is transmitted over the network, leaving some frequency bands free or less used. 

Network topologies have been created to enable the connection of multiple terminal devices operating 

within a single system. For example, if an intruder is detected via a video surveillance system, the live 

stream information is immediately sent to the police officer in charge. This will provide information 

about the surrounding environment and be better prepared during the transfer to the site. Such a system 

and its effectiveness in terms of application is tested at the University of Zilina, but as long-term testing 

of the system is in progress, it is premature to draw conclusions of the experimental deployment of the 

system in real operation.  
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IDENTIFICATION OF THE AVIAN PATHOTYPE OF ESCHERICHIA COLI 
ON LAYER FLOCKS BY MULTIPLEX PCR  

Marilena Burtan1, Virgilia Popa2, Maria Rodica Gurau3, Doina Danes4 

 

Abstract: 

Introduction: Colibacillosis in poultry is determined by avian pathogenic Escherichia coli (APEC) and represents an 

important source of economic losses  in the poultry industry. APEC’s pathogenicity relies on the presence and expression of 

different virulence factors. The genes ompA , iss  and  fimH, encoding the outer membrane protein, the protein inducing 

resistance to complement and the synthesis of type 1 fimbria are present in APEC strains. 

Objective: Escherichia coli strains isolated from layers were analysed to assess the pathotype they belong to. 

Methods: In order to detect the three genes associated with APEC strains, 16 E. coli isolates were investigated for virulence 

associated genes ompA, iss and fimH, using multiplex PCR. 

Results: From the 16 E.coli strains submitted, multiplex PCR assessment revealed that 14 (87.5%) of the E. coli strains 

isolated contained at least one virulence gene, while 2 (12.5%) strains did not harbour any of the virulence genes tested. The 

fimH gene was noted in 13 (81.25%) of the strains tested, the ompA gene has been present in 12 (75%) strains and the iss 

gene was present in 9 (56.25%) strains. Eight (50%) strains were found to present all three investigated genes.  

Conclusion: Presence of these genes is a strong indicatory to consider those strains as belonging to the APEC pathotype. 

UDC Classification: 636.09, DOI: 10.12955/cbup.v7.1473 

Keywords: Avian pathogenic E. coli, layers flocks, multiplex PCR 

 

Introduction 

The involvement and relevance of the virulence genes in the pathogenicity of avian colibacillosis is 

still poorly understood and the majority of studies on APEC and APEC-associated virulence genes are 

descriptive. However, not one or more specific virulence genes have been invariably linked to APEC 

pathogenicity. It is very rare to find the same set of virulence genes in all APEC, in the same study or 

in different studies. Nevertheless, APEC harbour several virulent genes that enable the bacteria to 

enter, colonise, and escape the immune system and cause avian colibacillosis (Awawdeh, 2017). 

Well-known virulence factors comprise fimbriae (Type 1 and P) needed for colonization, IbeA 

involved in the invasion phase, iron acquisition systems, TraT and Iss implicated in serum survival, 

antigens (K and O) responsible for anti-phagocytic activity, and a hemagglutinin which is sensitive to 

temperature and yet has an unclear role (Dziva and Stevens, 2008).  In order for the infection with 

APEC to occur, an association of various virulence factors is needed since the sole presence of one 

such factor is not enough to define the pathogenic potential of the APEC strain. (Vandekerchove, 

2004). Intriguingly, these virulence factors are not found universally among APEC and probably 

multiple alternative mechanisms are needed for pathogenicity mediation (Dziva and Stevens, 2008). 

The virulence of APEC varies, and this variation is controlled by specific genes. Examining the 

expression in vivo of the genes coding for the virulence factors is sometimes a difficult task.  

Furthermore, there are some pathogenic characteristics, such as serum resistance, determined by 

several genes, which means that lacking one of these genes does not imply automatically the absence 

of the phenotypic characteristic (Vandekerchove, 2004). 

The aim of the study is to search for the presence of 3 genes, ompA, iss and fomH, that define the 

major genotypic characteristics of the avian pathogenic Escherichia coli strains. The ompA gene 

encodes the synthesis of the outer membrane protein A (ompA), which controls the attachment of 

APEC onto the respiratory epithelium cells. The fimH gene, belonging to the fim operon is coding the 

synthesis of the type 1 fimbria, involved into the attachment of Escherichia coli to the respiratory 

epithelium cells. The synthesis of the external membrane protein Iss is coded by the iss gene; this 
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protein is responsible for serum (complement) survival, which then facilitates the colonization and 

multiplication of the bacteria in the bloodstream (Popa et al., 2004). 

Materials and methods 

This study aimed to investigate genotypic characteristics of 16 avian pathogenic E. coli strains, 

isolated from episodes of colibacillosis or routine sampling from layer flocks. Multiplex PCR 

(Polymerase Chain Reaction) was used to investigate the presence of the ompA, iss and fimH genes by 

using the Popa et al. (2004) multiplex type. 

The samples (organs, corpses, dying birds), were processed in order to isolate and identify E. coli 

strains accordingly to published techniques (cultivation on culture media special for 

Enterobacteriaceae - MacConkey agar - and have been identified based on biochemical characteristics 

- biochemical tests MIU TSI).  

The amplifications were done on raw DNA samples (1 μl ⁄ reaction) obtained by thermal lysis as 

follows: 1.5 ml of 18 hours bacterial cultures on BHI (brain heart infusion) were centrifuged 17.340g, 

4°C, for 10 minutes, removal of supernatant and resuspension of the bacterial pellet in 200 μl ultrapure 

water (Promega P119C), another one wash in the same conditions, boiling at 100°C for 10 minutes, 1 

minute on ice (4°C), centrifuged at 17.340g, 4°C, for 10 minutes, 150-200 μl of supernatant 

representing the working sample that could be used right away or aliquoted and preserved at -20°C 

(Popa, 2001). 

The primers had a concentration of 25 pmoles each per reaction for iss and fimH, and 30 pmoles for 

ompA, and were commercially synthesized (NAPS Unit, University of British Columbia, Canada); the 

sequence of the primers and the amplicons produced, are shown in Table 1.  

The amplification reactions were carried out on iCycler (BioRad), in a total volume of 25μl / reaction, 

with PuReTaq™ Ready-To-Go™ PCR beads (GE Healthcare) kits. The E. coli strain PIB4293 of 

avian origin (1996; CRb+, serr; iss+; ompA+ and fimH+), was used as a positive control. The JM109 

strain (Promega P9801) represented the negative control (Popa et al., 2004).  

Table 1 : Primers and amplicon size used for the amplification studies 

 

Gene Primer Primer sequence (5'-3') 

Amplicon  

size (bp) Reference 

Iss 
iss-1 gtg gcg aaa act agt aaa aca gt 

737 
Pfaff-McDonough et al., 

2000 iss-2 cgc ctc ggg gtg gat aa 

ompA 
ompA-1 ctt gcg gag gct tgt ctg ag 

1421 
Pfaff-McDonough et al., 

2000 ompA-2 agg cat tgc tgg gta agg aa 

fimH 
H1 caa aac ctg gtc gtg gat ct 

670 Popa et al,. 2004 
H2 ttg ccg tta atc cca gac tc 

Source: Popa et al., 2004 

The amplification program (the ‘cycling’ program) used includes denaturation (94oC, 5 minutes - 2x or 

10 minutes - 1x), annealing (30 cycles of: 94°C, 1 minute + 55°C, 1.5 minutes + 72°C, 2.5 minutes) 

and elongation (72oC, 10minutes - 1x; +4°C 10 minutes/unlimited).  

The amplicons obtained after PCR were analysed by gel electrophoresis TBE 1.5X. For the image to 

be digitalized, E.A.S.Y. RH (Herolab GmbH) equipment and ImageWin2PC logical program were 

used. The resultant size of the amplicons was calculated digitally with the help of UnScanIt (Silk Sci. 

Ink.) software and further correlated with the DNA commercial standards (PCR marker, Sigma) (Popa 

et al., 2004). 

Results  

This study followed the presence of the 3 genes (ompA, iss and fimH) using multiplex PCR screening 

for 16 Escherichia coli strains, as shown on Figure 1 (7 strains), Figure 2 (7 strains) and Figure 3 (2 

strains). The multiplex PCR technique allows the simultaneously detection of the three genes 

mentioned above. After the migration, the amplicons had the following sizes (bp): 1421 bp ompA, 737 

bp iss and 670 bp fimH. 
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Figure 1: Escherichia coli. Multiplex PCR results for the genes ompA, iss and fimH.  

 
Lanes 1-7: E. coli strains; Lane 8: Positive control E. coli PIB4293; 

 Lane 9: Standard ADN: 100bp DNA Ladder 

Source: Author 

 

Figure 2: Escherichia coli. Multiplex PCR results for the genes ompA, iss and fimH.  

 
Lanes 1-7: E. coli strains; Lane 8: Positive control E. coli PIB4293;  

Lane 9: Standard ADN: 100bp DNA Ladder 
Source: Author 

 

Figure 3: Escherichia coli. Multiplex PCR results for the genes ompA, iss and fimH.  

 
Lanes 1- 2: E coli strains; Lane 3: Positive control E. coli PIB4293;  

Lane 4: Standard ADN: 100bp DNA Ladder 

Source: Author 

The multiplex PCR screening revealed that 50% of the Escherichia coli strains presented all 3 genes 

(ompA, iss, fimH). The association of two genes was seen in 25% of the strains, and the presence of 

only one gene was found in 12.5% of the tested strains (Table 2).  

The presence of ompA gene was noticed in 75% of the tested strains, the iss gene appeared on 56.25% 

of the tested strains and the fimH gene was found in 81.25%. 

At least one of the three investigated genes was reported in 14 strains (87.5%). Two strains (12.5%) 

had only one gene. 
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Table 2: Multiplex PCR results of E. coli strains 

Characteristics No % 

Strains investigated 16 100 

 

ompA 12 75 

mPCR iss 9 56.25 

  fimH 13 81.25 

 

ompA 0 0 

1 gene iss 1 6.25 

  fimH 1 6.25 

 

ompA+iss 0 0 

2 genes ompA+fimH 4 25 

  iss+fimH 0 0 

3 genes  ompA+iss+fimH 8 50 

mPCR 14 87.5 
 

Source: Author 

Discussions  

At different stages of infection, alternative virulence genes might participate in the pathogenicity 

mechanism of avian pathogenic E. coli, including colonisation (fimH, fimC, papC, papEF and tsh), 

invasion (ibeA, vat), iron acquisition (iutA, iroN, IreA, feoB), serum complement resistance (iss) and 

putative iron transport (sitA) (Awawdeh, 2017).  

APECs’ pathogenicity involves resistance to lysis mediated by complement and phagocytosis initiated 

by the opsonin (Dziva and Stevens, 2008). Serum resistance virulence genes enable the bacteria to 

survive outside the gastrointestinal tract and overcome the host defence mechanisms. These virulence 

genes are frequently associated with septicaemia (Dho-Moulin and Fairbrother, 1999) as they assist 

the bacteria in avoiding being killed by the defence mechanisms of blood, including complement, 

antimicrobial peptides and other serum components. Four serum resistance virulence genes, iss 

(increased serum survival, which is a cytotoxic inhibitor), traT (surface exclusion protein), cvaC 

(structural genes from the colicin V operon) and ompA (outer membrane protein A) relate to the APEC 

pathogenicity, moreover, iss is significantly associated with APEC rather than to AFEC (Avian fecal 

Escherichia coli) (Awawdeh, 2017). 

The increased serum survival gene (iss), was first characterized in 1979. It has a role in the resistance 

to complement and it is associated with a ColV plasmid. Iss represents a lipoprotein revealed on the 

outer membranes of Escherichia coli and is encoded by the iss gene. Usually it is present on avian 

pathogenic E. coli and more rarely encountered in commensal strains (Nolan et al., 2013). 

Several studies reported a correlation of the complement resistance, the virulence and the presence of 

the iss gene in APEC. However, it is unknown whether the iss gene alone contributes to the 

pathogenicity or whether the iss gene is a marker for the presence of the plasmids associated with 

APEC pathogenicity. The iss gene is needed for complement resistance, but not for APEC 

pathogenicity. Other authors reported that the absence of the iss gene did not influence the ability of 

APEC to resist serum complement. In addition to iss APEC possess different serum resistance 

mechanisms that allows the bacteria to survive in the serum (Awawdeh, 2017). Iss is supposed to 

impede the deposition of the membrane attack complex of complement (Dziva and Stevens, 2008). 

Lipopolysaccharide and K1 capsule have an obvious role in serum resistance of avian pathogenic 

Escherichia coli, whereas iss plays a subtle but necessary role for full virulence. As mentioned earlier, 

a correlation exists between complement resistance, the virulence and the presence of the iss gene in 

APEC and, furthermore, complement resistance is highly needed but not enough for virulence (Dziva 

and Stevens, 2008). 

Although colibacillosis is determined by multiple virulence factors of APEC, the iss gene seems to be 

among the most encountered virulence genes in extra-intestinal pathogenic strains (Badouei et al., 

2015). 

In the current study the prevalence of the iss gene in E. coli isolates was 56.25%. High prevalence of 

this gene has been reported in Japan (100% in layers) and Germany (82.7% in layers and broilers) 

(Someya et al., 2007; Ewers et al., 2004). Kwon et al. (2008) also detected 100% prevalence of the iss 
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gene in layers in Korea. Similar prevalence with this study was found in Brazil (51.4% in broilers, 

breeders and turkeys) by De Carli et al. (2015). However, Van den Westhuizen and Bragg (2012) 

found a low prevalence (31.4%) of the iss gene among APEC isolates from poultry with colibacillosis 

in South Africa and Zimbabwe. 

Other researches have documented the presence of virulence genes including iss on E. coli isolates 

from outbreaks of colibacillosis compared with healthy birds (fecal/cloacal swabs). In the USA 

Johnson et al. (2008) found the prevalence of the iss gene in 80.5% outbreaks compared to 30% in 

healthy birds. Lower differences in the prevalence of the iss gene among E. coli isolates between 

diseased and healthy chickens were found by Paixao et al. (2016)  (40.9% vs 24.6%) in Portugal.  

Several adhesin genes were associated with avian pathogenic E. coli, including Type 1 fimbriae. The 

F1 fimbriae are encoded by nine fim genes and include a major protein known as FimA and minor 

proteins known as FimF, FimG and the adhesin FimH (Dho-Moulin and Fairbrother, 1999; Awawdeh, 

2017). Type 1 fimbriae are expressed only in the upper respiratory tract and not in any other internal 

organs, which suggests they have a role in initial colonisation (Awawdeh, 2017). When colonizing the 

lungs and air sacs of birds, Type 1 fimbriae have responsibility in the first phase of this process, 

indicating an important role of the fimH gene in the pathogenesis of avian colibacillosis (Roussan et 

al., 2014). Expression of F1 fimbriae takes place in the course of initial colonization of tracheal 

epithelial cells. When expressing F1 fimbriae the macrophages will immediately kill the bacteria. 

Although in vitro adhesion to cultured chicken epithelial cells from the pharynx or the trachea require 

FimH (F1 fimbrial adhesion), in vivo colonization of the chicken’s trachea is favoured by the lack of 

fimH (Nolan et al., 2013). 

The FimH virulence factor seems to be an essential unit for protecting the APEC isolates against the 

host immune system, but the exact role of FimH in the pathogenicity of APEC isolates remains 

debatable with incompatible results (Asadi et al., 2018). Multiplication of bacteria is restricted by the 

activity of heterophils to such a level that it is eliminated more efficiently by the following host’s 

defences. E. coli strains that possess FimH, are more successful in combating the heterophilic activity 

and afterwards invade the host (Melatta, 2003b). 

Among E. coli strains researched in the present study, the fimH gene had the highest prevalence 

(81.25%) of the genes explored. Similar high prevalence was found in Mexico (95%) (Lopez et al, 

2017). Nonetheless Mbanga and Nyararai (2015) reported a low prevalence (33.3%) of the fimH gene 

in E. coli isolates from collibacillosis cases.  

Other studies compared the frequency of the fimH gene among E. coli strains isolated from clinical 

colibacillosis and from healthy chickens. Pfaff-McDonough et al. (2000) found a large difference 

between fimH presence in colibacillosis cases (77%) and healthy chickens (19%). Schouler et al. 

(2012) investigated 460 E. coli isolates from France, Spain and Belgium collected over a period of 

eight years and found a similar prevalence between pathogenic (86.4%) and non-pathogenic (71.3%) 

E. coli isolates. 

The presence of outer membrane protein A (OmpA), encoded by the chromosomal gene ompA, has 

been correlated to the complement resistance of E. coli (Pfaff-McDonough et al., 2000). This protease 

also contributes to APEC’s pathogenicity in embryonated chicks and to cleaving colicins (Trampel et 

al., 2007). The outer membrane of Escherichia coli comprises a major protein, OmpA. The serum 

resistance of avian pathogenic E. coli may be possible due to the contribution of this outer membrane 

protein by impeding the deposition of C3 on the surface of the bacteria or by blocking the membrane 

attack complex (Li et al., 2011). 

OmpA plays an essential part in APEC environmental adaptation, survival and virulence (Wang et al., 

2017). It performs as a physical connection between the outer membrane and peptidoglycan. It is 

contributing to the E. coli virulence by the mechanism of increased serum resistance, invasion of the 

cell, playing a role in immune activation of the host and resistance to antimicrobials. In neonatal 

meningitis E. coli (NMEC), OmpA plays a crucial role in the adhesion of bacteria onto the 

microvascular endothelial cells of the brain (Van Goor et al., 2017). 

Expression of OmpA in E. coli contributs to macrophages attaching, to phagocytosis, and to survival 

inside the macrophages. Opsonisation of the bacteria is not necessary for up-take and survival of the E. 

coli inside macrophages. E. coli strains possessing OmpA will survive and multiply inside the 

macrophages, whereas E. coli strains that doe not have OmpA don’t survive or replicate inside the cell 

(Sukumaran et al., 2003). 
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Our study found a high prevalence of the ompA gene (75%) among E. coli isolates from layer flocks. 

Van Goor et al. (2017) found 84% prevalence of the ompA gene. Ronco et al. (2017) found the ompA 

gene among all E. coli analysed isolates, both from healthy and diseased birds, suggesting its limited 

value of association to pathogenicity. 

Studies on the three virulence genes (ompA, iss and fimH) were also conducted in Romania. Iancu et 

al. (2015) found a high prevalence of the genes ompA (83.1%), iss (88.1%) and fimH (83.9%) in a 

recent study on broiler flocks. Gurau et al. (2018) investigated E. coli virulence genes iroN and iucC 

among broiler and layer flocks in Romania. Therefore, it could be said that this is the first study 

analysing the above-mentioned genes in layer flocks. 

Conclusions 

The multiplex PCR used for investigating the virulence genes ompA, iss and fimH in APEC isolates 

from layer flocks showed a high frequency of these genes, which could be considered a strong 

indication that those strains belong to the APEC pathotype. 

87.5% of E. coli strains investigated in the present study possessed at least one of the three targeted 

genes. Eight strains (50%) possessed all three genes, 4 strains (25%) possessed two genes 

(ompA+fimH). The association of ompA+iss or fimH+iss was not found in any of the tested strains. 

Out of the E. coli strains isolated, in 75% of the cases two or three of the tested genes were found. 

The limitation of this study is the paucity of epidemiological data that would allow us to emphasise the 

link between the diseased flock and the genetic pattern of strains. Each of the genes, alone, registered 

different frequencies: the fimH gene had the highest frequency (81.25%), followed by the ompA gene 

(75%) and the iss gene (56.25%). Based on these values, we could fall into the trap of minimizing the 

impact of the gene with the lowest frequency, but in the absence of a known association to the clinical 

state of the flock, it may prove to be not only a simplistic but mostly un erroneous approach. The study 

of different (different as the presence of pathogenicity genes) APEC strains in a case-control trial 

would allow the identification of genes association more closely with the APEC phenotype. 

The results of our study, as well as that of other investigators, highlight the need for a Cascade 

Investigation Protocol of the E-genome isolates to indicate APEC membership. 

The multiplex PCR technique could serve as a useful mean for colibacillosis survey in poultry. 

This is the first study that analysis the prevalence of the three virulence genes (ompA, iss and fimH) in 

layer flocks in Romania.  
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THE USE OF DAMPER SYSTEMS IN BUILDINGS 
WITH REINFORCED CONCRETE STRUCTURES 

Naima Ezzaki1, Daniel Stoica2
, Laurentiu Rece3

, Amelitta Legendi4 

 

Abstract: This study aims to emphasize, by means of a comparative study, the efficiency of some damper systems as modern 

variants of consolidation / seismic structural safety enhancement used for buildings with reinforced concrete structure 

designed and erected according to the P13-type standards (from 1963) and considering this as an alternative possibility 

instead of retrofitting with reinforced concrete jackets (with significant implications for most of the structural elements at all 

levels of buildings). Damper devices are elements that can be easily replaced later in case of damage. Case studies were 

made, based on structural calculations in the linear elastic field, using the ETABS program. 

UDC Classification: 621.7, DOI: 10.12955/cbup.v7.1474 

Keywords: P13-63, vulnerability; earthquake; damper.

 

Introduction 

Frame structures designed and made according to the P13-63 standard are characterized by insufficient 

rigidity and side resistance as compared to the seismic requirements valid around Romania without an 

efficient control of the structural energy dissipating mechanisms. As a rule, pillars have an insufficient 

cross-section and frames are the “weak pillars-strong beams” type.  Due to the insufficient section and 

reinforcement, pillars reach the breaking point from shearing force before the expansion of the plastic 

joints. The high value of the normalized compression force and the insufficient joints of vertical 

reinforcements also contribute to the expansion of this phenomenon. The main purpose of the carried 

out studies is to identify if such dissipative elements can be used in order to consolidate the buildings, 

and be considered the more efficient way of putting it into operation. 

This paper focuses on several of the modern structural safety provision methods used today (B). 

Methods for ensuring the structural safety 

The structural assessment of these types of structures, according to the existing seismic norms, shows 

that rehabilitation is needed in approximately all cases (P100-3:2008 Code of assessment and design 

of consolidation works on existing, seismically vulnerable buildings). 

The purpose of consolidation is to impose a favorable structural mechanism of energy dissipation – in 

this case, the expansion of plastic areas at the beam end areas and at the pillar basis. Another purpose 

is to increase the lateral resistance, the rigidity and plastic deformation capacity of the structural 

elements and of the structure assembly (Florescu et al.,2018). 

The P100-3:2008  standard, Code for the assessment and design of consolidation works for seismically 

vulnerable existing buildings, vol. 2 – Consolidation proposes as valid solutions for action on 

reinforced concrete structures the consolidation of reinforced concrete structures, the actions which do 

not involve a change of the structural system: reinforced concrete casing; steel casing; casing with 

fiber reinforced polymers (FRP), the actions involving a change of the structural system- mounting of 

steel bracings; mounting of reinforced concrete structural walls, the seismic rehabilitation of the 

buildings using energy dissipation systems; the seismic insulation of the structure basis. 

Methods of ensuring the structural safety of buildings: 

Traditional methods: Reinforced concrete casing of parts; Introduction/implantation of reinforced 

concrete structural walls. 

Modern methods: Fiber reinforced polymer (FRP); Basic seismic insulators; Tuned Mass Dampers 

(TMD); Dampers.  

Fiber reinforced polymers (FRP) 

Materials from fiber reinforced polymers have a high potential for the consolidation and rehabilitation 

of existing structures, due to their high resistance and easy application.  
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2 Technical University of Civil Engineering Bucharest, Romania, danielstoica2001@gmail.com 
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4 Technical University of Civil Engineering Bucharest, Romania, amelitta.legendi@gmail.com 
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This consolidation method is used for enhancing the resistance to the shear force of the pillars, beams 

and walls, by applying FRP with fibers perpendicular on the element axis (parallel to shear force 

reinforcements), for enhancing the plastic ductility in the potentially critical areas of structural plastic 

elements, with fibers placed along the perimeter of the cross-sections, in order to improve the 

performance of reinforcement joints, by increasing the confining applied to the joint area, with FRP 

with the fibers placed along the perimeter. 

FRP covers must be designed so as not to influence the materials’ resistance before the development 

of plastic bending deformations in the reinforced concrete element. 

Basic seismic insulators 

The fundamental principle of basis insulation is to change the building response so as to determine the 

movement of the ground below the building, without passing the movement to it. The ideal system 

would involve total separation but, in reality, there must be some contact areas between the structure 

and the ground. Thus, structural control can be exerted to a certain extent, with the help of special 

devices mounted in order to allow the break of the superstructure from the foundations (Hussain and 

Al Satari,2007). 

Seismic insulators determine an increase of the horizontal flexibility of the basis, and thereby an 

increase of the vibration period, so that the acceleration sent to the structure is significantly reduced.  

The seismic insulation may or may not use additional damping. If the insulators have no additional 

damping, as in the case of elastomer or sliding devices, these can be said to increase the potential for 

deformation, followed by a corresponding decrease of the seismic action on the structure. With 

additional damping, devices with high damping are said to dissipate part of the input energy, with the 

purpose of reducing the amplitude of movements determined by the seismic movement. 

Tuned Mass Dampers (TMD) 

A tuned mass damper (TMD) is a system made of a mass, a spring and a damper, attached to a 

structure in order to reduce its dynamic response. The damper frequency is tuned for a certain 

frequency of the structure, so that when driven, the damper will not vibrate in phase with the structure. 

The energy is dissipated by the inertial force of the damper applied to the structure (Kourakis, 2007). 

Tuned mass damper assisted vibration control may be passive, active, semi-active or hybrid, 

depending on whether or not an active monitoring system is connected to the tuned mass, or 

depending on the monitoring strategies adopted for the device. 

The device is characterized by mass, rigidity and damping capacity. The damper mass and rigidity 

with the tuned mass are thus chosen so that the frequency of the device matches the resonance 

frequency of the structure to be dampened. 

TMDs are adapted for use in flexible structures driven by exterior phenomena with disturbing 

frequency levels that excite their own frequency. The most appropriate forces exerted on the structure 

are harmonic ones, such as the wind load on tall buildings, or useful loads for pedestrian bridges. 

For random sources, such as the seismic movements, specialists can mount TMDs with tuned mass of 

multiple, active, semi-active or hybrid type. The use of active or semi-active TMDs for earthquakes 

may be a problem, due to their dependence on a source of energy. 

In the case of a translation TMD, the additional mass is placed on bearing blocks with roller function, 

thus allowing it to produce a translation movement connected to the floor. The springs and dampers 

are mounted between the mass and the adjacent vertical elements exerting a lateral force to the floor, 

and then to the entire structural system. 

The bi-directional TMD is made of springs and dampers placed along two orthogonal directions, 

which enables it to control the structure movement along two orthogonal planes. 

The efficiency of a TMD can be enhanced by attaching an auxiliary mass and a driving mechanism, so 

that the response does not come in phase with the response of the tuned mass. The effect expected 

from putting to work the additional mass is to produce an additional force completing the force 

generated by the tuned mass; the result is an increase of the damping for TMD. 
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The semi-active tuned mass damper (STMD) can be made by replacing the passive damper device 

with an adjustable damper device, such as a variable hole, a hydraulic damper or a device using 

magnetorheological fluid. 

The hybrid tuned mass dampers (HTMD) are made by an in-series assembly of active and passive 

dampers. The mass of the ATMD device is driven by an actuator in the opposed direction to that in 

which the TMD is moving, thus increasing the damper effect. 

The problem related to the damper system supports can be neutralized by mass hanging with cables, 

thus allowing the system to behave like a pendulum. The floor movement excites the pendulum and its 

relative movement produces a horizontal force opposed to the floor movement. 

Dampers 

Dampers are devices which, by absorbing and dissipating a significant part of the seismic energy 

induced in the structure, are limiting the stress of structural elements. 

Types of dampers: hysteretic dampers; friction dampers; viscous (adherent) dampers 

Hysteretic dampers 

The hysteretic behavior of devices with ductile materials (elastic-plastic devices) is the result of the 

deforming capacity of the used materials; 

The dissipation device absorbs the seismic energy using the plastic deformation characteristics of the 

highly dissipating metals such as steel, lead and certain special alloys; 

The hysteretic dampers can be used both for the passive and the semi-active monitoring of structural 

systems. 

Devices may be used both for buildings and for bridges, thus proving very efficient in the 

consolidation and restauration of historic buildings. Frame-based structures are used for the following 

purposes: to reduce the structural response under seismic load, to reduce relative level movements, and 

to reduce the decay of structural elements as a result of energy dissipation. 

Friction dampers 

The friction damper dissipates a large amount of energy through the friction between two sliding 

surfaces (Shao et al.). 

The use of a friction damper ensures more damping, thus reducing the lateral inertial forces and 

vibration amplitude. 

These devices are used both for a structural passive and a semi-active monitoring. 

In the case of inner structural damping, movements are due to the relative level movements applied to 

friction dampers. This requires the damper to connect two consecutive levels, the connection being 

made by structural elements such as diagonals or panels with finite rigidity. The connection is made in 

series with the damper. 

Friction dampers are designed to avoid working under service loads or wind-driven loads. But, in the 

event of an earthquake, they are activated (at an optimal value of the load, before the penetration of 

structural elements into the plastic area) and dissipate a large amount of the seismic energy. 

Viscous dampers 

The viscous damper is made of a closed cylinder filled with a viscous fluid. The fluid may be silicon, 

oil or any other fluid with controllable viscosity. An arm of the piston is connected to a pierced 

element. The pressure resulting from forcing the fluid out through the piston head holes determines a 

damping force which dissipates the energy (Taylor et al.). 

Since the damping force only varies with the loading speed, the viscous damper can be classified as an 

energy-dissipating device depending on speed. In general, the viscous dampers are used as passive 

monitoring systems but, due to the monitoring of the hole dimensions and fluid viscosity, they can also 

be used in semi-active monitoring systems. 

Viscous dampers are an alternative for the plastifying or break of certain structural elements, as a 

means to absorb the seismic energy. They can dissipate almost the entire seismic energy, leaving the 

structure intact and ready for use immediately after the event.  
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When used for buildings built on frames, these devices have the following purposes: they reduce the 

structural response under seismic action, along with the relative movements per level and the decay of 

structural elements as a result of energy dissipation. 

Specific problems related to the use of damper-type devices  

The traditional approach to design for seismic events is based on ensuring the combination between 

resistance and ductility for the structural components, and on the acceptance of a certain degree of 

their destruction in order to dissipate the energy involved. 

For any structural system, it would be useful if the dissipation of the energy induced by the earthquake 

would not be a result of its degradation, but rather be achieved with the help of other non-structural 

elements introduced in the system. Thus, the operation safety in significantly increased and there are 

no costs in connection with the post-earthquake rehabilitation. 

At present there are many energy dissipators based on various procedures and materials. As a rule, 

they are characterized by their ability to dissipate the kinetic energy from a system and to turn it into 

another form of energy. 

In order to ensure the proper behavior of energy dissipating devices, they must be placed only in the 

areas where there are couples of close points, where the relative system movements are large enough. 

In the case of small intensity events, the role of these devices is to be rigid enough to reduce the 

relative movements, and to dissipate energy only when the structure is submitted to a high intensity 

event. If, in certain situations, these two functions of the device do not act together in the building, it is 

possible to produce devices made of separate elements, with parallel connection, so as to comply with 

both requirements. If this detail is ignored, low frequencies may appear due to the wind or traffic, 

thereby resulting in discomfort for the occupants of the building and may also lead to losing the 

energy dissipating capacity because of fatigue. 

Case studies 

 Description of the structures 

For the purpose of this case study we took as examples buildings with reinforced concrete frames, 

with different height regimes: 5 stories (P+4), 10 stories (P+9), 15 stories (P+14), 20 stories (P+29) 

and 40 stories (P+39) from Bucharest. The shape of the buildings is symmetrical, with 6m openings on 

the two directions, while the story height is of 3 m.  

Figure 1: Diagram of the current floor of the building 

 

Source: Authors 

Loads: Dead: 1.835 kN/m2: Slab plastering: 0.285 kN/m2; Flooring: 1.05 kN/m2; Partition walls: 0.5 

kN/m2; Live loads: 1.5 kN/m2 

Phases of the studies: 

 Structure analysis according to P13-63; 

 Structure analysis according to P100-1:2006; 

 Analysis of the structures equipped with energy dissipators  
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Phase I: Structure analysis according to P13-63 

In the first phase, we started from the premise that the 6 buildings were designed and built according 

to P13-63 standard, with a basic seismic coefficient of CB=5%. 

Table 1: Pre-sizing of the structural elements of the building 

 

Levels 
Nb                  

[kN] 

fcd                           

[kN/m2] 

As,nec                        

[m2] 
Pillar size [cm] Beam size [cm] 

Plate thickness 

[cm] 

5 1980 20000 0.33 60x60 25x60 15 

10 3960 20000 0.66 80x80 25x60 15 

15 5940 20000 0.99 100x100 25x60 15 

20 7920 20000 1.32 120x120 25x60 15 

30 11880 20000 1.98 140x140 25x60 15 

40 15840 20000 2.64 160x160 25x60 15 

Source: Ezzaki, 2018 

The analysis made with the ETABS program gave the following vibration periods, with movement in 

the first two vibration modes and torsion in the third vibration mode. 

Table 2: Fundamental vibration periods 
 

 
Vibration period (sec.) 

P+4 P+9 P+14 P+19 P+29 P+39 

T1 0.614126 1.16745 1.70851 2.247298 3.44232 4.685634 

T2 0.614126 1.16745 1.70851 2.247298 3.44232 4.685634 

T3 0.54784 1.032182 1.49208 1.929241 2.862054 3.72865 

Source: Ezzaki, 2018 

Phase II: Analysis of the structures according to P100-1:2006 

In the second phase, calculations were made for each of the 6 models, the seismic coefficient being 

computed according to P100-1:2006, in order to show the building behavior at this moment.  

CB= =22.44% (P100-3:2008) 

We compared the relative level movements and stresses in the structural elements between the 

structure made according to P13-63 and the one designed according to P100-1:2006: 

Relative level (story) movements  

The stiffness was checked according to the seismic design code P100-1:2006, annex E, which states 

that the maximum relative movement along the two main directions, dr. LSS and dr. ULS, must not 

exceed the admissible value set for the Limit Service State (LSS) as dr.adm. LSS=0.008* 

hlevel=0.024m, while the value admissible for the Ultimate Limit State (ULS) must be 

dr.adm.ULS=0.025* hlevel=0.075m (Figure 2). 

Figure 2: Test of the limit service state and of the ultimate level state for a 10-story building 

  

 

Source: Ezzaki, 2018 
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The diagrams show a comparison of the relative level movements for all the height regimes taken into 

account, both for the structure according to standard P13-63 and for the one built according to P100-

1:2006. 

In each case, movements in the limit service state and ultimate limit state were checked, for buildings 

observing the provisions of both P13-63 and P100-1:2006. 

For the cases under analysis, movements do not exceed the admissible values established by the 

standard but increased relative movements per level by 1.15÷4.75 can be seen in the case of buildings 

calculated with the basic seismic coefficient P100-1:2006 (Figure 3). 

Figure 3: Test of the limit service state and of the ultimate level state for a 40-story building 

     

 

Source: Ezzaki, 2018 

Phase III: Analysis of structures equipped with energy dissipators  

The structural and non-structural damage induced by strong earthquakes is a direct consequence of the 

deformation of building elements. In order to reduce the damage to a minimum, and implicitly to limit 

the direct losses produced by strong earthquakes it is necessary to limit deformations through a 

constant monitoring of the lateral movements of the building. The monitoring of these lateral 

movements can be made either by increasing the structure rigidity, or by reducing lateral movements 

with a supplementary viscous damping of the building. This supplementary damping can be made with 

the help of viscous fluid dampers placed in the resistance structure of the building, the seismic energy 

dissipating systems being adequate for relatively flexible structures (P100-3:2008). For the present 

study we chose the mounting of viscous fluid dampers in the external frame (perimetral) openings, as 

a method for the consolidation of buildings with a reinforced concrete frame. They were mounted in 

the centric diagonal structures (Figure 4): 

Figure 4: Damper mounted in a diagonal steel bracing  

 

Source: Ezzaki, 2018 
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Comparisons of relative level movements, between the non-consolidated and the consolidated 

structures with viscous dampers (Figure 5, Figure 6): 

Figure 5: Relative movements per story for LSS/ ULS (10-story building) 

 

Source: Ezzaki, 2018 

 

Figure 6: Relative movements per story for LSS/ ULS (40-story building) 

 

Source: Ezzaki, 2018 

The diagrams above show an improved behavior of the structures, in terms of movements, in both LSS 

and ULS, but only for height regimes up to 10 stories. Their variation on the height of the consolidated 

building is much more uniform. 

In the case of buildings with more than 10 stories, their behavior is improved for LSS, but not for 

ULS, even if values do not exceed the values given in P100-1:2006.  

Conclusions 

The present study includes details regarding the use of damper-type devices in order to reduce the 

seismic vulnerabilities of existing buildings with a reinforced concrete frame(Ezzaki, 2018). 

For this purpose, the analysis included a series of structures with different height regimes, designed 

according to the technical requirements used in the first anti-seismic code P13-63. In time, this 

standard was constantly revised, and the earthquake which took place in Vrancea on March 4, 1977 

changed the entire design code valid at the time. 

The behavior of the structures at present pointed out the fact that the dimensioning was made for much 

smaller stresses than those taken into consideration in the seismic code in force at present. Significant 

differences of their rigidity, but also the partial erosion of the portent capacity of structural elements 

being affected by earthquakes of various intensities led to the need of their consolidation, in order to 

prevent potential structural damages in the event of a future earthquake. 
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Modern consolidation methods have a series of advantages in comparison to traditional ones, and 

these advantages are presented for each case in turn, in the last sub-chapters. 

The consolidation method chosen for the case study requires the use of damper-type devices, that is, of 

viscous dampers mounted diagonally in the exterior frame openings, in different positions. The 

consolidated resistance structure showed a significantly improved rigidity and resistance, leading to an 

optimal behavior of the buildings in the case of seismic events. 
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WAY OF CONNECTION OF A THREE-PHASE MOTOR TO A SINGLE-PHASE 
NETWORK VIA RESONANCE EFFECT 

Zharilkassin Iskakov1, Vladimir Kossov2 

 

Abstract: In this paper, we propose a method to connect a three-phase motor, with windings connected by a star and a phase-

shifting capacitor as the third contact, to a single-phase network, with efficient use of electrical energy due to compensation 

of reactive power and due to effective distribution of the voltage in front of the motor’s oscillating circuit. A resonance 

phenomenon in an oscillating circuit of the motor is used to compensate for reactive power, i.e. to increase the active power 

coefficient to the maximum value. A capacitor bank in front of the circuit is used to effectively distribute the voltage at the 

input of the motor circuit in order to increase the motor voltage from the mains value of 220 V to the nominal value of a 

three-phase motor of 380 V. A special installation was created for experimental studies. The results of experimental studies, 

theoretical calculations of the electrical circuit of the installation, as well as the voltage vector diagram of the motor circuit 

show that the case when voltages on the motor are U = 380 B (UL= UC5= 325.4 B) and U = 392 B (UL= UC5= 375.6 B) most 

closely corresponds to the resonant state of the motor oscillating circuit. The proposed method was introduced into the 

educational process as a laboratory work for students of technical specialties of the Almaty University of Energy and 

Communications, and can be used by designers, inventors, scientists and specialists interested in similar issues to create 

devices that connect a three-phase star-connected motor to a single-phase network. 

UDC Classification: 537.6/8, 621.3, DOI: 10.12955/cbup.v7.1475 

Keyword: three-phase motor, reactive power, resonance effect, power compensation, capacitor bank. 

 

Introduction 

Three-phase asynchronous motors are commonly used in industry and households. Such motors are 

the most common, and the operation of the majority of motor-powered devices is based just on such 

motors. Ways to create sufficient torque include connection to the phase-shifting capacitor as the third 

contact, and other methods, which are offered by the service companies “Master of Cold” (2017), 

“Tool-Land” (2017) and the channel “Zen. yandex.ru” (2018). A three-phase motor operating in a 

single-phase network has practically the same rotational rate as one in a three-phase network. 

However, such a connection significantly reduces asynchronous motor power. This is due to a 

decrease in voltage between phases from 380 V to 220 V and is due to insufficient power drawn from 

the single-phase network. On the downside, on average, each three-phase motor connected to a single-

phase network can lose up to 30 - 50 percent of its own power (Obinstrumente.ru, 2018). 

This paper proposes a method to connect a three-phase motor star-connected to a single-phase 

network, with the electrical energy saving on account of reactive power compensation and voltage 

increase from 220 V to 380 V. Most modern consumers of sinusoidal electric power are presented by 

inductive loads with currents that lag in phase behind the supply source voltage. The active power of 

such consumers at a given current and voltage values still depends on the power factor cos . 

A near-resonance effect was used to compensate for the reactive power, and a capacitor bank in front 

of the three-phase motor circuit was used to save electrical energy. In a motor circuit, the load 

(winding) is mainly inductive. It is compensated with capacitances. This helps to increase cos  to 

acceptable values of 0.7 to 0.9. The economic effect of the introduction of reactive power 

compensation devices ranges from 12 to 50% (Electrik.info, 2018). 

Research Methodology  

The installation for connecting a three-phase motor to a single-phase network (Fig. 1) consists of 

amperemeters A  and 
1A , a voltmeter V , capacitances 

5 6,  ,  C C C  and a three-phase motor, electric 

circuit of which is shown in Fig. 2. DT-830D type multimeters are used as electrical measuring 

instruments; the measurement limit is 10 A in the ammeter mode; the measurement limit is 600 V in 

the voltmeter mode. 5AY 80A4 U2 type three-phase induction motor has nominal power of 1.1 kW, 

rotation speed of 1400 of r/min, efficiency coefficient of 78.5%, cosφ=0.74. Instruments are certified 

by the electric measuring instruments standardization and certifications center. 
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Figure 1: The installation for connecting a three-phase motor to a single-phase network 

 

Source: Authors 

 

Figure 2: Electrical diagram of installation 

 
Source: Authors 

In the system, three windings of a three-phase motor star-connected to one common point, are 

connected to a single-phase circuit in the following way. The second ends of the first and second 

windings are connected to each other through a phase-shift capacitance 5 Сps F  “Tool-Land” 

(2017), from the other side the second end of the first winding is connected simultaneously to the key 

path K and the second end of the third winding is connected to the internal circuit of a single-phase 

circuit. When the С  capacitor is off and the K key is turned on, a mains voltage of 220 V is applied to 

the second ends of the first and third windings and together with the phase shifting capacitor Сps  

provide voltage drops between adjacent phases equal to 220 V with phase shifts equal to 1200 “Tool- 

Land ”(2017). If we consider that usually the voltage between the phases of the motor windings in a 

three-phase circuit is 380 V, then when a three-phase motor is connected to a single-phase network, a 

significant reduction in the total power consumed by the motor due to a decrease in the voltage 

between phases from 380 V to 220 V is understandable. It is necessary to increase the voltage from 

220 V to 380 V and higher values which is possible by creating a resonance condition in the motor 

circuit with an active resistance ,R  windings inductance L  and capacity 
5С , to eliminate deficiency 

in total power consumed by the motor and to increase the total power more. Under conditions of 

resonance, the voltage applied to the motor considerably exceeds the mains voltage, the reactive power 

at the inductive impedance of the motor winding is compensated with the reactive power at 
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capacitance of the capacitor 
5С . Then the motor power coefficient approaches its limit value and the 

power supplied from the mains to the motor circuit will be approximately equal to the active power at 

the active resistance of the motor windings. Therefore, the purpose of this study is to design a system 

and its electrical circuit ensuring the achievement of resonance in the motor circuit with a voltage at 

the ends of the neighboring windings equal to 380 V or more, to increase the total power consumed by 

the motor significantly higher than the mains power. Experimental and theoretical studies were carried 

out to implement this.  

Results and its Discussion   

An experimental investigation was carried to the following procedure. Ammeter A  measures the 

current in the mains, 
1A  measures the current in the motor, V  measures the motor neighboring 

windings voltage. Capacitance C  consists of five capacitances connected in parallel; 4 of 5 

capacitances are displayed on the front panel of the installation. The work is performed in the 

following order. Switch on the common circuit with voltage 
0 220 U V . When switch on the key K, 

obtaining 
0 1220 ,  0.48 ,  0.29 U V I A I A   . Power in the mains is 

1 0S U I , full rotor power is 

2 1 S U I . All capacitances C  must be included in sequence; 
6 10 C F . Turn off key K, and the 

motor continues to work. While reducing the capacitance, change the voltage 
2U  on the capacitor 

6C .  

With an increase in the capacitance of the capacitor 
6C , its capacitance 

СХ  decreases and, 

accordingly, the voltage 
1U  is dropping on it, due to this the voltage 

2U   on the capacitor 
6С  

increases, i.e. the voltage applied to the oscillating circuit of the motor and the motor voltage U  also 

increase. The current strength in the motor circuit 
1I   is greater than the current strength of the mains 

I , and it also increases. The voltage U  becomes significantly greater than 
2U and, accordingly, the 

voltage of the mains 
0U  for the account of the reactive component U on the inductive resistance of 

the motor windings
LU , which at resonance is compensated with voltage 

5CU on the capacitance 

5CX of the capacitor 
5C . 

Enter measurement results in Table 1. 

Table 1: Experimental Data 

С [μF] 7.5 8.5 9.5 10.5 11.5 

U2 [V] 94.6 101.2 107.8 112.2 117.7 

U2/U0 0.43 0.46 0.49 0.51 0.53 

I [A] 0.65 0.63 0.62 0.61 0.59 

I1 [A] 0.88 1.03 1.12 1.19 1.26 

U [V] 346 370 380 392 400 

S1 [V*A] 143 138.6 136.4 134.2 129.8 

S2 [V*A] 304.5 381.1 425.6 466.5 504 

S2/ S1 2.13 2.75 3.12 3.48 3.88 
 

Source: Authors 

The energy saving coefficient (ESC) is characterized by 
2 1/S S . With rated linear voltage on the 

motor, U=380 V (see Table 1), ESC is 3.12. The efficiency coefficient of the motor circuit is 

2 1/ 0.89P P  . 

We carry out the substantiation of the above assumption and the results of experimental investigations. 

Power dependence on cos  must be considered when designing an AC power transmission circuit. If 

the supplied loads have a large reactance 
L CX X X  , then cos  can be noticeably less than one. 

In these cases, to transfer the required power to the consumer (with such mains voltage), I  should be 

increased, which leads to an increase in useless energy losses in the supply lines. Therefore, attempts 

must be always made to distribute the load, inductance and capacitance so that cos  is as close to 

one as possible. To do this, it is enough to make the reactance X as small as possible, i.e. ensure 
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equality of inductive and capacitive impedances: 
L CX X , i.e. to create a condition in the circuit 

close to resonance (Irodov, 2013). 

Additionally, inductance voltage  

Lr 1U =ωLI    (1) 

and capacitance voltage 

Cr 1

5

1
U = I

ωC
  (2) 

are equal to each other:  

Lr C5r 1 2

5 5

L 1 L
U =U = I = U .

C R C
  (3) 

If the characteristic wave impedance of the circuit is greater than its active resistance (of motor 

winding) (Atabekov, 2009) 

 
5

L
ρ= R,

C
   (4) 

then inductance voltage 
LrU  and capacitance voltage 

CrU  will exceed the voltage applied to the 

motor circuit 
62 CU =U  

 
(Savelyev, 2012): 

                                                                 
6Lr C5r 2 CU =U U =U .   (5) 

Reactance of a motor circuit containing a winding inductance L  and capacitance 
5C  is proportional to 

the difference of the effectual values of the power stored in the magnetic and electric fields (Atabekov, 

2009) 

  2

4
.L CX P P

I


     (6) 

The condition of resonance ( 0X  ) corresponds to the equality 

0.L CP P    (7) 

The quality of inductance L  of the motor winding 
LQ L R  and capacitance 

5C  of the capacitor 

5CQ C R  can be expressed through the maximum power 
LmP  that periodically stores inductance L 

and the maximum power 
CmP  that periodically stores capacitance 

5C , respectively. 

 

max

max

2 ,

2 .

L
L

C
C

P
Q

P

P
Q

P









    (8) 

Where, P  is the active power consumed in the motor winding resistances R  at the amplitude of 

current 
mI  or at the amplitude of capacitance voltage

5C mU . 

On the other hand, the quality of the motor circuit is as follows: 

 .Q
R


   (9) 

Comparing two expressions (8) and (9) of the circuit quality, we can say that the greater the 

characteristic wave impedance   of the motor circuit, as compared to the active resistance of the 

windings R , the greater the maximum power 
LmP  that periodically stores inductance L  or maximum 
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power 
CmP  that periodically stores capacity 

5C compared to the active power consumed in the motor 

windings P , i.e. 

, .Lm CmP P P P    (10) 

The total power of the oscillating circuit of the motor is 

 
22 .L CS P P P      (11) 

In the case of resonance, taking into account (7), we obtain 

.S P   (12) 

Total power applied to the motor is 

2 2

2 .LS P P    (13) 

If we take into account the experimental results of Table 1:
1 2 0,I I U U , and that mains power 

1S  

is practically active (12), then taking into account inequalities (10), we can be sure that 

2 1S S   (14) 

or power saving coefficient 

2 1 1.S S    (15) 

For the theoretical calculation of the electrical circuit in Figure 2, we use the symbolic (complex) 

method (Bessonov, 1996; Bondarenko, 2004). Network voltage 0U  according to complex Kirchhoff’s 

second law is 

    5

2

6
0 C r 2 2

6 6

ωC RR 1
U = IX +IZ = I - j + .

ωC1+ ωC R 1+ ωC R

   
  
    

   (16) 

Where 
1

CX j
C

   is capacitive resistance of capacitor banks; 

       
6

2 2 2 2

6 6

1

1 1
r

CR
Z j

R C R C



 
 

 
 is impedance of the resonant circuit.  

Hence, the network current I  according to Ohm’s law in an integrated form is as follows. 

    5

0

2

6

2 2

6 6

U
I = .

ωC RR 1
- j +

ωC1+ ωC R 1+ ωC R

 
 
  

   (17) 

The full circuit impedance is as follows 

    5

2

6

2 2

6 6

ωC RR 1
Z = - j + .

ωC1+ ωC R 1+ ωC R

 
 
  

  (18) 

Its module is as follows 

    5

2 2
2

6

2 2

6 6

ωC RR 1
Z = + + .

ωC1+ ωC R 1+ ωC R

   
   
      

  (19) 

Argument φ
 
of full circuit impedance can be determined by the formula 

 
2

6 C5 6ωC R+X 1+ ωC R
tanφ= .

R

 
 

  (20) 
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Then, the complex impedance can be represented as follows. 

-jφZ = Ze .                                                                    (21) 

The mains current is as follows. 

jωt
j(ωt+φ) j(ωt+φ)0 0

-jφ

U e U
I = = e = Ie .

Ze Z
   (22) 

According to this formula, we can see that the mains current is ahead of the mains voltage in phase, 

which means the predominance of capacitive resistance of the circuit. This is explained by the fact that 

in the case of the motor circuit resonance, the inductive resistance 
LX  of the windings is compensated 

by the capacitance resistance of the circuit 
5CX : 

5 0L CX X   and only the active resistance of the 

windings R  and the prevailing capacitances 
6,C CX X  of the capacitors C and 

6C will practically act 

in the circuit.  

On the other hand, according to the Kirchhoff's first law, the mains current is equal to the sum of 

currents in the branches: 

 1 2I = I + I .    (23) 

Table 2 presents some results of theoretical calculations based on the results of experimental work. 

Here the voltage 
1U  on distribution capacitance 

1

2
CX

fC
 is calculated by the formula  

1 CU I X  ,   (24) 

active resistance of motor windings by expression  

2

1

U
R

I
 .                                                                     (25) 

Voltage  LU  on inductive resistance 
LX  of motor windings or voltage 

5CU  on capacitance 
5CX  of 

the oscillatory circuit are found according to the formula 

2 2

5 2L CU U U U   .   (26) 

Reactive resistances 
LX  and 

5CX  are calculated by the formula 

5
5

1 1

CL
L C

UU
X X

I I
   .  (27) 

Calculations of inductance L , capacity 
5C  of the oscillatory circuit are found according to the 

formula 

5

5

1
,

2 2

L

C

X
L C

f fX 
  .  (28) 

Wave resistance   of the oscillatory circuit is found by the formula (4). 

Table 2: The results of theoretical calculations 

      U1 [ V] UL=UC5 [V] R [O] XL=XC5 [О] L [H] С5 [μF] ρ [О] 

276 333 107.5 378.2 1.20 8.42 377.5 

236 356 98.3 345.5 1.10 9.22 345.4 

208 364 96.3 325.4 1.04 9.79 325.9 

185 376 94.3 315.6 1.01 10.10 316.2 

163 382 93.4 303.4 0.97 10.50 303.9 
 

Source: Authors 

We can observe from Table 2 that .R  
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Let’s get a vector diagram of voltages (Fig.3) according to the data of Tables 1 and 2 using the 

following method. According to the vector sum 
0 1 2U U U  , we construct the voltage triangle 

0 1,U U and 
2.U . Under resonance conditions, the voltage 

2U  is equal to 
RU , i.e. 

2 RU U , and the 

vectors 
LU  and 

5CU  are equal in value and perpendicular to the vector 
RU . 

 Figure 3: Vector diagram of voltages at resonance 

 

Source: Authors 

We can observe from Figure 3 that in the cases with the voltages 

 5  380   325.4 L CU V U U V    and  5392   375.6 L CU V U U V    the vector of 

voltage
1U  on the capacitance 

CX  and the vector of voltage 
2 RU U  on the active resistance R  of 

the motor windings is practically mutually perpendicular, which should be at the resonance, and the 

direction of the values of voltages 
3LU  and 

4,LU  3CU  and 
4CU  proved to be mutually close in 

comparison with the directions of other voltages values. The power savings and efficiency coefficients 

of the motor circuit are 
2 1 3 2 1 3/ 3.12;  / 0( 9( ) .8)S S P P   and 

2 1 4 2 1 4/ 3.48;  / 0( 9( ) .9)S S P P  , 

respectively. The values of efficiency coefficient are very close to one. This means that the loss of 

mains power in the motor circuit is insignificant at resonance. Therefore, the theoretical justification 

and calculation formulas (4), (24) - (28) are most appropriate for these cases of the resonant state of 

the motor circuit. 

Conclusion  

An experimental setup was created, and a method was proposed to connect a three-phase motor with 

the star-connected windings and a third contact, a phase-shifting capacitor, to a single-phase network 

with the effect of electrical energy saving for the account of reactive power compensation and voltage 

increase from 220 V to 380 V. A near-resonance phenomenon is used to compensate for reactive 

power, and a capacitor bank with adjustable capacitance is used in front of a three-phase motor's 

circuit for efficient use of electrical energy. Experimental studies, theoretical calculations of the 

electrical circuit of the installation and the justification of their results were carried out. According to 

the study results, the voltage diagram of the motor circuit was built. It is revealed that the case with 

voltages on the motor U = 380 V (UL=UC5=325,4 V) and U=392 V (UL=UC5=375.6 V) is the closest to 

the resonant state of the motor circuit. In these cases, the energy saving and efficiency coefficients of 

the motor circuit are 
2 1 3 2 1 3/ 3.12;  / 0( 9( ) .8)S S P P   and 

2 1 4 2 1 4/ 3.48;  / 0( 9( ) .9)S S P P  , 

respectively. The loss of mains power decreases from 11% to 1% in the motor circuit. The proposed 

method to connect a three-phase motor star-connected to single-phase network was introduced into the 

educational process as a laboratory work for students of technical specialties of the Almaty University 

of Energy and Communications, and it can be used in electric machine industry to create single-phase 

induction motors and by designers, inventors and scientists interested in similar issues. 
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THE USE OF SIMULATION IN THE MODEL OF CRISIS MANAGEMENT 

Michaela Jánošíková1, Maroš Lacinák2 
 

Abstract: Safety as essential quality, needed in the development strategy of every city should be constantly improved by 

newest technologies. As currently used software and practices were studied, it can be seen that in Smart City concepts, 

technologies help with governing the city mainly in the field of obtaining, processing and providing information. 

Interconnection of many various information sources brings the possibility of storing all the information in one central data 

storage, instead of separated storages for every individual informational source. Taking the information from a central 

informational centre and their automatic, real-time visualization by simulation technologies can improve safety in the below 

described ways. By combining advantages of interconnectivity and simulation technologies, we aim to take advantage of their 

identified possibilities in order to enhance crisis management in all phases of its model. The period before crisis event 

occurrence consists of the phaseof prevention and the phase of crisis planning. Within the period after crisis event occurrence, 

there are phases of response and recovery. In this paper, we also present The Laboratory of Modelling and Simulation of Crisis 

Phenomena in Traffic, which is a part of the University Science Park of the University of Žilina. This laboratory disposes of 

program VR Forces®, that is used in our research. 

JEL Classification Numbers: H12, DOI: 10.12955/cbup.v7.1476 

Keywords: Crisis Management, Model of Crisis Management, Simulation. 

 

Introduction 

Nowadays, new technological possibilities allow us to improve many areas of life by various innovative 

means. Such is the aim of a Smart City concept, which is trying to transform cities of today into futuristic 

places that use the most out of technological progress to improve the quality of life of citizens. One area 

of Smart Cities is also crisis management, where information technologies can be used in every phase 

of the Model of Crisis Management. Many authors usually use the term Crisis Management Cycle, but 

in the Slovak Republic the term Model of Crisis Management is used. In our article, we will advance 

according to the Model of Crisis Management in the Slovak Republic created by Šimák (2016), which 

is illustrated in Figure 1. 

Figure 1: General Model of Crisis Management. 

 

Source: Šimák, 2016 

This model consists of four phases: prevention, crisis planning, reaction and recovery. In the light of 

crisis phenomena occurrence, these phases can be divided into two periods: phases before the occurrence 

– in the period of preparation, and after the occurrence of crisis phenomena – in the period of resolution.   
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The use of simulations as a supporting tool in different areas is on the rise. The big challenge is the use 

of simulations in the area of crisis management during the mentioned periods. Before the proposed 

design of such usage is described, it is necessary to define the term simulation and specify its basic types 

(Lovecek, 2016).  

The simulation is the inclusion of the model in the system using appropriate inputs and tracking  

the relevant outputs (Walle, 2010). Rybár (2000) states that the simulation can be understood as a 

process associated with the use of an already created, prepared and validated model by a subject to solve 

a particular task. 

Currently we recognize three basic types of simulation: 

 virtual simulation - when simulated equipment in a simulated environment is used by real people 

 live simulation - when simulated equipment is used by real people in the real world 

 constructive simulation - when simulated equipment in a simulated environment is used by 

simulated people (Ristvej, 2016). 

Rybár (2000) also mentions the fourth option, which is to combine the previous three types  

of simulations. 

In the area of crisis management, it is possible to use all types of simulations: as training tools through 

virtual simulators, large live simulations of Integrated Rescue System, etc. In this paper we present  

a way to use the constructive simulation in the periods and phases of the Model of Crisis Management. 

The simulation program in use is the program VR-Forces®, which is located at the Laboratory of 

Modelling and Simulation of Crisis Phenomena in Transport in the University Science Park of the 

University of Žilina. 

The Laboratory of Modelling and Simulation of Crisis Phenomena in Transport enables the simulation 

of various types of crisis phenomena in different environments. Program VR-Forces® is a 

comprehensive simulation tool that allows us to simulate different situations in a real or fictional map 

background. It contains a vast set of features and models, in an attempt to provide as realistic an output 

as possible. VR-Forces® has a wide range of uses. It can be a tool for creating risk analysis, complex 

risk assessments in a diverse environment, verifying and assessing the competences and tasks of the 

state security system. It can be also tool for training the decision-making process of crisis management 

personnel, Integrated Rescue System and other element of crisis management (Ristvej, 2013). VR-

Forces is described more closely in the article Possible Use of Geographical Information System within 

Crisis Management Simulations by Janosikova et al. (2018). 

Possibilities of the program VR-Forces® in the Model of Crisis Management 

Computer simulation that allows real-time simulation is a useful decision support tool. Based on  

real-world emergency data, it can provide better support in creating rescue strategies and planning  

the necessary resources by creating different scenarios. These can be differentiated by the number  

and the use of available forces and resources in different model situations. As every phase of crisis 

management model has different needs, we will cover each phase separately by identifying possible 

acquisitions of the simulation. 

The Period before Crisis Event Occurrence 

The period before crisis event occurrence consists of the phase of prevention and the phase of crisis 

planning. Both phases are exercised before the beginning of crisis phenomena and they partially 

intersect. That’s why these phases are described together. 

The phase of Prevention and the phase of Crisis Planning 

In these phases, simulations can be used to predict the course and future of the crisis, to explore new 

responses to different types of events, to plan forces and resources, to create scenarios, to train and make 

decisions in crisis decision-making to improve the preparedness of crisis management personnel to solve 

crisis events. These activities are carried out in the phases of crisis planning as a tool for streamlining 

decision-making in the response phase. 

One of the ways to use the simulation program VR-Forces® in the period before crisis event occurrence 

is to use it as a support tool during training and education. During preparation of training and exercise, 

the prevention phase data that will be incorporated into the prepared scenario needs to be used. The 
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training and exercise is prepared and performed in the phase of crisis planning to support decision-

making processes in the phase of response. 

An important part of training and exercises using simulations is to create specific simulation scenarios 

in a computer program based on project documentation and testing their functionality. Although various 

types of crisis phenomena have common characteristics, each of them is individual. Therefore, scenarios 

of the same types of crisis phenomena will not always be identical and it will be necessary to create 

individual scenes to meet the required criteria. During the actual implementation of the training  

or exercise, its participants are shown individual model situations (scenarios). Based on the mediated 

information, their task is to properly respond to the situation.  

Contributions are aimed to support the preparation of crisis management personnel and units  

of the Integrated Rescue System. The main objectives of this type of training are to improve the quality 

of decision-making processes of crisis managers, to improve their psychological resilience, to create 

model situations of crisis phenomena in different environments and evaluate the data to increase 

decision-making efficiency and human factor reliability. 

The Period after Crisis Event Occurrence 

After the crisis phenomena occurrence, the crisis management model enters into the resolution period. 

Its first phase is reaction, where we will again describe the use and potential contribution of the 

simulation. Afterwards we will similarly address the last phase of the model, that is the phase of 

recovery.  

The Phase of Reaction 

Our aim in the phase of reaction is to deliver a digital version of a city to crisis teams as a tool for 

decision making support, visualized in Figure 2. 

Figure 2: Scheme of simulation connections 

 
Source: own creation 

Simulation software in visualized smart connection with data sources from the environment has  

a potential to create a digital representation of the city and its surrounding, capturing the traffic situation, 

the occupancy and the movement of citizens in individual city areas.  

As the scheme shows, the input for the simulation program should be provided by various measuring 

stations and sensors from the environment, that will together be able to provide as real a visualization  

of a current state of the city as possible. Actual weather conditions will be taken into account. Integrated 

rescue system units will be connected to this program as well, so that they can inform about reported 

accidents. The movement of Integrated Rescue System units will be monitored with GPS signal so the 

program will be able to pinpoint the location of all Integrated Rescue System vehicles  

for general overview. In return, Integrated Rescue System members will be able to access real-time 

visualization, provided by a simulation program through a small portable screen. Optional evacuation 

routes for endangered facilities in the given situation will be automatically calculated and sent to 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

931 

previously selected responsible personnel. Information provided by the simulation could be valuable for 

more precise assessment of the situation and it could be passed on to citizens through early warning 

system announcements. 

To try out this possibility of use, an experiment is planned, where the VR Forces® system will be 

connected to the weather station and a sensor in laboratory, where controlled leakage of a dangerous 

substance will take place. The task for the simulation program will be to automatically take in and utilize 

this information from the sensor, locate the situation on a map background and visualize the spreading 

of the selected substance in the current weather, as if the leakage was not controlled.  

By this visualization, we want to enhance the crisis management in the phase of reaction by the following 

contributions:   

 faster and more precise information flow – information about changes in environment will be 

shown in digital visualization of the city directly from sensors, without any intermediary 

 decision making support – by visualization of actual situation in real time to crisis teams  

and Integrated Rescue System units. 

Contributions are aimed mainly to support the work of crisis management personnel and units  

of the Integrated Rescue System. Crisis management personnel will be able to more precisely anticipate 

the development of crisis phenomena because the program will be able to simulate development of the 

situation in an accelerated mode for the case, when the weather conditions will remain approximately 

the same. Members of Integrated Rescue System teams will have access to the visualization as well, 

allowing them to see the big picture on a small portable screen, with all relevant information at their 

disposal. 

The Phase of Recovery 

In the second phase of the resolving period, the simulation can be used as a tool for finding the most 

effective solution for reconstruction of public spaces and infrastructure. With the ability to create new 

maps and simulate the usual migration flow, it is possible to detect flaws in plans of reconstruction and 

more effective solutions might be found. This can be applied when there is need for a large-scale 

reconstruction after serious crisis phenomena, where we need to restore – and possibly improve 

previously built areas. Again, to get the most out of the simulation possibilities, the program needs to 

be connected to information sources that will provide an information base for understanding the life and 

needs of a city. This needs to be done before actual crisis phenomena will occur, because we need to 

understand the regular situation. 

By understanding the regular life of a city, we want to enhance the crisis management in the phase  

of reconstruction through the following contributions:  

 more effective planning of reconstruction 

 testing of safety of planned reconstruction elements 

 better service to the regular life of a city after reconstruction is done. 

In this phase, the described use of the simulation will help mainly executives responsible  

for the development of the city and its safety. 

Conclusion 

Through the use of simulations, crisis management can be enhanced by the above described means. 

However, there are still questions to ask and problems to solve. 

During the phase before crisis management occurrence it is possible to use constructive simulation  

as a support tool in trainings and exercises for crisis management personnel. Regularly organizing such 

trainings and exercises can greatly improve the preparedness of crisis management personnel to deal 

with crisis events, with focus on support and improvement of decision-making. One of the subjects to 

be explored and challenged for the future is the possible interconnection of such simulation technologies 

with systems that use rescue components. 

In the phase of reaction, constructive simulation would surely provide support in the work of Integrated 

Rescue System members. The question is, if they will actually have the time to use their devices in 

stressful and hasty situations. For both - the phase of reaction and recovery alike – there is still room for 

improvement of the simulation program. The ability of simulating not only actions of Integrated Rescue 

System members and crisis phenomena development, but also physical attributes on buildings and 
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infrastructure will be necessary to build a virtual projection of a city as close to its complexity as 

possible.  

Creating such a virtual projection and the development of training policy for crisis management 

personnel are the main subjects of ongoing research. This research deals with the implementation of 

informational technologies into cities using the philosophies of Smart City and Safe City concepts. The 

main challenge is to make decision-making processes and communication processes in crisis 

management more effective. This is to be done through the implementation of simulation technologies 

into the process of resolving crisis phenomena and into the process of training for crisis management 

personnel. The current phase of research is focused on setting the course of crisis management personnel 

preparation with the use of simulations, as well as creating and preparing individual scenarios that will 

be tested in the next phase of the research. 

Despite yet unsolved aspects, the Laboratory of Modelling and Simulation of Crisis Phenomena  

in Traffic has the potential to gradually bring all the possibilities to practice and so it is possible to 

enhance the crisis management in ways that will help all previously mentioned parties. But at the end of 

day, the main reason of all such development is to create better and safer places to live for all citizens. 
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LIQUID CRYSTAL MATERIALS ORIENTATION USING NEW APPROACH 

Natalia Kamanina1

 

Abstract: It is well known that the liquid crystal (LC) mesophase is actively used in display technique and biomedicine 

devices. Unfortunately, the switching time of the devices based on the LCs is not fast enough; thus, it is very important to 

find novel perspective ways to obtain the good switching time of the LC dipoles used in these devices. Initial orientation of 

the LC molecules influences the dynamic parameters, for example, the switch-on and switch-off characteristics and the 

diffraction efficiency of the final devices. Among the different methods and approaches to find the optimized orientation of 

the inertial LC molecules a nanotechnology approach has shown the best results. This approach allows increasing the 

transparency, to decrease the resistivity and the number of the functional layers in the sandwich LC structures. Thus, it results 

in a decrease in the applied bias voltage. The effect is based on the fact that the ITO coating can be considered as the 

conducting layer and as the orienting (alignment) layer simultaneously. In the current paper, we continue our steps in the 

direction to find the best way of the LC molecules orientation. It is proposed to consider the LC media sensitization process 

as the method to change the surface relief when this relief is prepared from the polymeric orienting materials doped with the 

carbon nano-objects. Based on the solid fullerene-doped polyimide thin films and other organics it can be shown that the 

content of the fullerenes influences the wetting angle significantly. The fullerene concentration is correlated with the different 

surface relief view applied in the aligning of the LC molecules. The switching of the LC can be improved; furthermore the 

novel relief depended on the fullerene content can be used for the optical limiting of the laser irradiation. 

UDC Classification: 532.783; 535; 539, DOI: 10.12955/cbup.v7.1478 

Keywords: Liquid crystal orienting layers, surface relief, fullerenes, wetting angle

 

I. Introduction 

It is well known that at present time the extensive development of optoelectronics, laser and display 

technologies, solar energy and gas storage systems, biomedicine devices, etc. has stimulated detailed 

investigations aimed at increasing the performance of active elements and devices. An important 

aspect of this matter is the development, synthesis, and characterization of new organic materials 

doped with nano-objects, such as fullerenes, carbon nanotubes, etc. Among the different class of the 

organic materials, liquid crystals (LC) have a special place. An important property of liquid crystals is 

their orienting ability, which is used in the creation of electro-optical composite materials. Liquid 

crystals can orient particles suspended in them and can act as molecular matrices, which can be easily 

controlled by a different external field, such as electrical, magnetic, thermal, acoustic, etc. Moreover, 

because of the interaction between the matrix and the particles suspended in it, the later become 

sensitive to the external field, with the result that the orientation of the liquid-crystal matrix also 

changes (de Gennes, 1974; Lee, 1993; Ouskova, 2011; Nawel Ould-Moussa, 2013; Kamanina, 2005).  

It should be mentioned that the initial orientation of the LC molecules influences the dynamic 

parameters of the final devices based on this electro-optical mesophase. Thus, one of the key tasks is 

to find the perspective orienting layers, which can place the LC molecules in the planar, homeotropic 

or tilted positions according to the needs of the optoelectronic schemes. Different types of materials 

(oxides, polymers, etc.) and techniques (rubbing technique, oxides deposition, polymer network 

organization, polymers UV irradiation, printing of the relief by the holographic grating applying, 

surface relief creating by the surface electromagnetic wave treatment, etc.) have been applied in order 

to obtain the most suitable surface relief orienting the LC molecules (Zharkova, 1994; Kamanina, 

1998; Wang, 1998; Tsoi, 2003;  Vasilyev, 2007; Kamanina, 2016). 

In the current paper about the novel approach, evidence is shown in order to discuss the alternative 

way for the LC molecules alignment on a solid surface. The main idea is based on the fact that the 

sensitization process of the body of the LC mesophase directly influences the surface relief due to the 

fullerenes or carbon nanotubes skeleton creating conditions which modify the surface topography. The 

last one can be tested via measurement of the wetting angle changes.  

II. Experimental conditions, materials and results 

It should be noted that to modify the properties of the solid organic thin films applied as the orienting 

layers a glass substrate was used. Fig.1a,b shows the general view of the pure glass substrate (Fig.1,a) 

and the sandwich structures of the LC cell or of the LC electro-optical modulator (Fig.1,b).  
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Figure 1: Generally used glass substrate (a) and construction of the LC modulator (b) with the 

layers: 1- LC mesophase, 2 – orienting (alignment) layers, 3 – used glass substrate, 4 – conducting 

layers, 5 – spacers to develop the gap before the LC filling in the cell. 

         
4

24

3153

 
                                   a                                                                                     b 

Source: Author 

One can see that the orienting layers are the important part of the LC device sandwich construction. 

These layers should be treated with different approaches in order to obtain the orienting relief for the 

LC molecules. 

Because the main idea of this paper is based on the fullerene or carbon nanotubes skeleton influence 

on the materials surface, the following model can be considered, which is presented in Fig.2a,b. 

Figure 2: Model of the solid organic film sensitized with fullerenes, which skeleton modify the 

surface (a) and the possible variant of the LC molecules orientation on this skeleton-based relief (b). 

 

 

          

                                   a                                                                                     b 

Source: Author 

The OCA 15EC device purchased from LabTech Co. (Saint-Petersburg-Moscow, Russia) was applied 

in order to support the change of the wetting angle at the modified surfaces. The measured wetting 

angle reveals the surface relief evident. The obtained experimental data are shown in Table 1. The 

previously obtained results (Kamanina, 2018a; Kamanina, 2018b) and recent ones are presented. The 

PI - polyimide, PMPS - poly(methyl phenyl silane), PVA – polyvinyl alcohol, NPP – N-(4-

nitrophenyl)-(L)-prolinol, PNP – 2-(n-prolinol)-5-nitropyridine, PBMA - poly(butyl methacrylate) 

materials have been used as the model matrixes for the doping process. The fullerenes C60, C70 and 

carbon nanotubes are applied as the intermolecular acceptors. Fullerene powder with a purity of 97% 

and single wall carbon nanotubes (SWCNTs), type #704121, with the diameter placed in the range of 

0,7-1,1 nm, were purchased from Alfa Aesar and Aldrich Co., respectively. It is important to mention 

that the poly(methyl phenyl silane) polymer systems were carefully investigated for the optical 

limiting evidence in the paper by Zyev (2013), as well as the poly(butyl methacrylate) compounds 

synthesis and properties have been presented recently in the paper by Pozdnyakov (2018).  

Indeed, other polymer compounds can be considered, which can extend the data shown in Table 1.  

Analyzing the data shown in Table 1, one can suggest that the wetting angle is significantly changed. 

It can be coincided with the fact that part of the fullerene or the nanotubes molecules as the effective 

acceptors interact with the donor fragment of the conjugated organic materials, for example, as has 

been shown in the paper by Kamanina (2008) for the polyimide donor fragment and fullerenes C60 and 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

935 

C70. It predicts the development of the intermolecular charge transfer process and increased composite 

dipole moment.   

Table 1: Wetting angle change at the different doped with nano-objects organic thin films  

Materials Content of the 

sensitizer, 

wt.% 

Type of 

the 

sensitizer 

Organic 

thin film 

thickness, 

microns 

Wetting angle 

before 

sensitization,  

Wetting angle 

after 

sensitization, 

 

Ref. 

PI 0,5 C70 3 72 89 Kamanina, 2018a 

PI 1,0 C70 3 72-73 103 “-“ 

PMPS 0,83 C60 4 75 81 Kamanina, 2018b 

PVA 0,1 C60 50 40 83 current 

PVA 1 CNTs 50 39-40 82 current 

NPP 1 C60 3 97 102 current 

PNP 1 C70 3 90-91 94 current 

PBMA  0,34 С60 2,5 54 61 current 
 

Source: Author 

But, additional part (some excess part) of the fullerenes or the nanotubes does not participate in such 

interaction and simply fills the free volume between polymer lamellas. Frame (skeleton) of the 

fullerenes or the nanotubes may be quite feasible in order to protrude above the surface of the thin 

solid polymer films by changing the topology of the surface and creating the relief for the LC 

molecules orientation. In this case the wetting angle can be considered as a good indicator of this 

surface relief change.  

Some demonstration of the wetting angle change is shown in Fig.3. These are the randomly selected 

data for the conjugated organic materials with the smallest and the largest change in the surface 

wetting angle obtained during the sensitization process. For example, for the 2-(n-prolinol)-5-

nitropyridine system the smallest wetting angle change was found. It should be taken into account that 

the PNP system is the donor-acceptor compound that can reveal the intermolecular charge transfer 

complex formation process. 

Figure 3: The wetting angle of the studied organics based on pure PNP (a) and when the content of 

the fullerene C70 inside the matrix body has been of 1,0 wt.% (b) 

  
a b 

Source: Author 

In this case, the fullerene C70 has been used with the content of the sensitizer of 1 wt.% in the PNP 

conjugated materials. 

From the other side, one can consider the results for the PVA matrix when the content of the fullerene 

C60 was only 0,1 wt.%. A two-fold increase of the wetting angle can be seen. It is good coinciding 

with the fact that PVA compound is not the donor-acceptor system and cannot reveal the 

intermolecular charge transfer process, which can accept the fullerenes as the effective acceptors. 

Thus, an increase in number of the fullerene molecules can organize the network, which skeleton 

influences on the surface relief. For the PVA materials some data of the wetting angle change are 

shown in Fig.4. 
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Figure 4: The wetting angle of the studied organics based on the pure PVA (a) and when the content 

of the fullerene C60 inside the matrix body has been of 0,1 wt.% (b) 

  
a b 

Source: Author 

Thus, it is a really interesting phenomenon that sensitization of the body of the organics conjugated 

materials directly influences on the surface properties. One can see that the wetting angle for the PVA 

doped only with the 0,1 wt.% of fullerenes C60 can change the wetting angle from 39-40 degrees up to 

83-84 degrees.  

This tendency permits us to apply this fact in order to consider it a novel way for the LC molecules 

orientation process. Moreover, due to the reason that the fullerenes can change the transparency of the 

doped LC mesophase and the refractive index, the obtained results possibly can be added to the 

additional mechanism in the optical limiting process due to the scattering from these modified 

surfaces. Thus, if organic materials, including LC ones, sensitized with fullerenes or nanotubes are 

supposed to be used for the attenuation of the laser irradiations in the optoelectronic schemes, in 

addition to reverse saturable absorption, absorption by the intermolecular charge transfer complex, as 

well as the influence of the thermal factor, it is necessary to take into account the reflection from the 

modified surfaces, as is shown in the current paper. 

Conclusion 

To summarize the obtained results and the proposed qualitative models, one can suggest the following 

aspects: 1). The sensitization process of the organics differently influences the surfaces of the polymer 

solid thin films. It is dependent on the presence or absence of the initial donor-acceptor interaction in 

the model polymer matrix. 2). The model matrix system with an initial donor-acceptor interaction 

requires the doping of the matrix at the different concentrations to observe the effect of surface 

changes. From one side, some part of the doping agents (sensitizers) will be included in the 

intermolecular charge transfer process; from the second side, the extra nano-objects, which are not 

involved in the process of complexation, will be involved in the surface modification procedure. 3). 

The model matrix system without an initial donor-acceptor interaction requires the doping of the 

matrix at the higher concentrations to observe the effect of surface changes. But, this process will 

depend on the fact how affectively the dopant (sensitizer) will fill the free volume inside the polymer 

matrix. 4). Structuration of the organic material body provokes the change of their surface features. 

From one side it can be considered as the novel aligning layer for the LC molecules orientation; from 

the other side, it permits to use the structured polymers as the separate elements in the different 

complex optoelectronic schemes, for example, for the optical limiting realization. 
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CHARACTERIZATION OF SEVERAL WEST GEORGIAN AUTOCHTHONOUS 
GRAPES AND THEIR WINE STILBENES  

Maia Kharadze1, Maia Vanidze2, Indira Djaparidze3, Givi Kalandia4, 

Ruslan Davitadze5, Aleko Kalandia6 

 

Abstract: The present study was conducted to determine the content of Stilbenes in the several autochthonous West Georgian 

grapes and wines. Stilbenes were analyzed using HPLC-UV samples and were prepared using resin (amberlite XAD2) 

column, C18 Cartridge Solid Phase Extraction (SPE) Waters Sep-Pak C18 (500 mg). The identification was achieved using 

UPLC-PDA and MS analysis. The study was conducted on the following Stilbenes and their 

derivatives – Astringin,  Piceid, Trans/cis resveratrol, and ε-Viniferin. The amount of stilbenes in grapes was determined as: 

Aladasturi-131.9±4.8  mg kg-1, Aleksandrouli 148.2±4.9  mg kg-1, Mujuretuli 215.3±7.9 mg kg-1 , Chkhaveri 

77.5 ±2.5 mg kg-1, Ojaleshi 260.71±9.1mg kg-1 . In red wines the content of Stilbenes was  Aladasturi-19.17±0.5 mg kg-1, 

Aleksandrouli 14. 87±0.4 mg kg-1, Mujuretuli 21.36±0.5 mg kg-1, Chkhaveri 14.5±0.4 mg kg-1,  Ojaleshi 60.8±2.2 mg kg-1.   

UDC Classification: 547.1, DOI: 10.12955/cbup.v7.1479 

Keywords: stilbenes, red wines, HPLC-UV, UPLC-MS, PDA

 

Introduction 

Stilbenes are non-flavonoid phenolic compounds present in plants (Shen et al., 2009). They are 

considered phytoalexins. They protect plants from many diseases and ultraviolet radiation (Alonso-

Villaverde et al., 2011). The recent interest in them is explained by the fact that they are a powerful 

antioxidant with great activity (Gulcin, 2010; Marel et al., 2018; Hao et al., 2004). Against the backdrop 

of modern environmental problems, it is important that the human diet includes products with 

antioxidant properties. Such products can be grapes and wines, which contain various types of phenolic 

compounds (Rimando et al., 2004). The biological activity of phenolic compounds of the class of 

stilbenes, as physiologically active compounds, are tested in different directions (Wen et al., 2018). 

After the wine making process, the residues – the grape must (Anastasiadi et al., 2010; Tang et al., 

2018), are often used for the production of dietary supplements. The research of Stilbenes is conducted 

by HPLC UV, MS, and PDA detection methods (Careri et al., 2003; Sánchez et al., 2005; Ji et al., 2014). 

To prepare a sample, an extraction is carried out using different solvents and concentrates. The best 

option for extracting from grapes is alcohol mixed with water, and in the case of wine, it is a concentrated 

using Amberlite resin (Hurtado-Gaitán et al., 2017; López-Hernández et al., 2016; Decendit, 2017). The 

interest in studying stilbenes is great due to its antioxidant properties. Even though there are hundreds 

of autochronic grapes and wines in Georgia there is no prior research done on the determination of 

stilbene content in them. The goal of our project was to study stilbenes in some autochthonous West 

Georgian grapes and the wines made from them. 

Methods and materials  

High-performance liquid chromatography analysis was carried out on a Waters (Breeze, USA) HPLC 

system equipped with a model 1525 pump and UV detectors (2489). Separations were performed on a 

C18 column  (250 x 4.6 mm; 5 µm particle size) column temperature  30°C. The mobile phases consisted 

of water 0.1 % formic acid (solvent A) and acetonitrile 0.1 % formic acid (solvent B). 200 μL of each 

sample was injected and analyzed at 30 °C. A elution program was performed at 2.7 mLmin-1was 10 % 

B (0-2 min), 10-60 % B (2-14 min), 60 % B (14-16 min) followed by a 2 min wash with 100 % B and a 

5 min re-equilibration step. at a flow rate of 1 mL_ min-1 The detection wavelengths were set at 290 and 
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306 nm. The elution program involved gradient elution from 35% B for 3 min to reach 50% B at 10 min, 

70% B at 20 min and 100% at 23 to 28 min. UPLC-PDA, MS, column BEN C18 (100x2.1 mm 1.7 µm). 

mobile phase 0.1 % Formic acid in DW (A),  0.1 % Formic acid in Acetonitrile (B), gradient solvent B 

20 % 13 min, B 99 % in 16 min, B 1% in 18 min, equilibrate 3 min. Flow  0,4 mlmin-1, column 

temp   40 0C, MS- scan  40-1200 da, Probe 500 0C, Positive  0,8 kV, Capillary 1,5 kV, CV -15, PDA 

scan 210-500 nm. For identification and quantification purposes, standards of trans-resveratrol were 

used. 

Wine samples were concentrated from 100 to 90 mL in a vacuum at a temperature of not more than 400C 

(before alcohol removal). The concentrated wine was poured over Amberlite XAD-16 resin (Sigma-

Aldrich), in an open column (2.5 cm id × 14 cm), and rinsed with 1L of water to remove sugars, small 

organic acids and other non-polyphenol compounds. The polyphenols were then eluted with 1 L of 

methanol and 0.5 L of acetone. To prepare a sample of wine, it was concentrated from 100 mL to 10 mL 

a vacuum at no more than 400°C. The resulting concentrate (4 mL) was subjected to column 

chromatography using Sep-pac C18 500 mg (SPE-Waters). The column was equilibrated with the 

mixtures of 4 mL methanol and 0.1 % formic acid and 4 mL water and 0.1 % formic acid, before 

injection of 5 mL samplers). Elution was performed with a mixture of water and 0.1 % formic acid 

(chemical grade). Stilbenes extraction was performed with 4 mL of ethyl acetate. This fraction was 

concentrated and dissolved with a 90-10 ratio of A-B solvent (0.5 mL). All the samples were filtered 

(Waters Acrodisc LC PVDF Filter 13 mm 0,45µm) before the chromatography.  

Results and their review 

Using a HPLC preparation column, a chromatography was made of the obtained fractions UPLC- PDA, 

MS and the results were compared to the https://metlin.scripps.edu database as well as using literary 

data. It then became possible to identify the following compounds. A substance 1 m/z 407, [M-H]+,  

fragment m/z 196 [M-H]+ ʎ max 307  according to the obtained results, the substance 1is  Astringin  

MW 406; a substance 2  m/z 245, [M-H]+,  fragment m/z 135 [M-H]+ ʎ max 306 and,322  according to 

the obtained results a substance 2 is Piceatannol MW 244; a substance 3  m/z 391, [M-H]+,  fragment 

m/z 229 [M-H]+ ʎ max 308 and 319 according to the obtained results a substance 3 is  Piceid  MW 390; 

a substance 4  m/z 227, [M-H]-],  fragment m/z 107 [M-H], ʎ max  306 and 317  according to the 

obtained results a substance 4 is Trans/cis resveratrol MW 228; a substance 5  m/z 453, [M-H]-,  

fragment m/z 107 [M-H]- ʎ max  306   according to the obtained results a substance 5 is ε-Viniferin 

MW 454.  

Figure 1: Astringin  MW 406, m/z 405, [M-H]-,  UPLC/ESI-MS (-)     

 
Source: Authors 

 

Figure #2: Piceatannol MW 244, m/z 243, [M-H]-,  UPLC/ESI-MS (-) 

 

Source: Authors 
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Figure 3: Piceid  MW 390, m/z 389, [M-H]-,  UPLC/ESI-MS (-)     

 

Source: Authors 

 

Figure 4: Trans/cis resveratrol MW 228, m/z 227, [M-H]-,  UPLC/ESI-MS (−)   

 

Source: Authors 

 

Figure #5:ε-Viniferin MW 454, m/z 453, [M-H]-,  UPLC/ESI-MS (−)    

 
Source: Authors 

 

Table 1: MS characterization of wine stilbenes 
 

# Compounds Stilbenes  MW M/Z + Fragm M/Z - Fragm ʎ max Sample 

1 Astringin 406 407 196 405  307 Red Wine 

2 Piceatannol 244 245 135 243  306, 322 Grapevine 

3 Piceid 390 391 229 389 227 308, 319 Grapevine 

4 Trans/cis resveratrol 228 229 107 227 185 306, 317 Red Wine 

5 ε-Viniferin 454 455 107 453  306 Grapevine 

Source: Authors 

 

Table #2: Stilbenes mg kg-1 in grapes (expressed as trans-resveratrol) 
 

Wine Name Piceid Trans/cis resveratrol  Astringin ε-Viniferin 
Total 

stilbenes 

Antioxidant activity  

(AA) 
Aleqsandrouli 67.4 50.14 17.8 14.2 148.82 19.80 

Mujuretuli 89.9 102.3 23.1 20.24 215.30 17.10 

Aladasturi 75.74 22.15 9.9 24.2 131.99 18.81 

Chkhaveri 86.25 10.61 3.13 7.51 77.50 20.14 

Ojaleshi 98.9 124.6 6.61 30.6 260.71 7.36 

Source: Authors 
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It is noteworthy that in the analyzed grape fruit and wine obtained from 5 red grape varieties (the 

Aleqsandrouli, the Mujuretuli, the Aladasturi, the Chkhaveri, the Ojaleshi), we have identified that the 

dominant compound is Trans/cis resveratrol and Piceid,  which together make up more than 90% of the 

total content of Stilbenes. 

Stilbenes are unevenly distributed in different grape varieties and, correspondingly, in the wine produced 

from them. Among the studied varieties, the highest total maximum amount of Stilbenes is in the 

Ojaleshi and the Mujuretuli samples (the total content is 260.71 and 215.3 mg kg-1 respectively). 50% 

of the total content belong to Resveratrol. Relatively fewer stilbenes are in the Alexandrouli (148.82 mg 

kg-1) and the Aladasturi (131.99 mg kg-1), however, these samples are distinguished by the maximum 

content of Piceid in the total amount (67.4 mg kg-1, 75.74 mg kg-1). The lowest number of Stilbenes is 

presented in the Chkhaveri (77.5 mg kg-1). The content of Stilbenes decreases by a certain proportion in 

the following wines: Aladasturi-19.17 mgkg-1, Aleksandrouli 14. 87 mgkg-1, Mujuretuli 21.36 mgkg-1, 

Chkhaveri 14.5 mgkg-1,  Ojaleshi 60.8 mgkg-1. 

A direct proportionate relationship between the total composition and the antioxidant activity of 

Stilbenes has also been determined. In this respect, the Ojaleshi and the Mujuretuli wines have the 

highest rates (0.1 mM DPPH 50% inhibition from 7.36 mL and 17.1 mg respectively), while the 

Chkhaveri has a relatively low rate (20.14 mg). Moreover, there is a direct connection between the 

amount of stilbenes and the antioxidant properties of the sample. The higher the total stilbene amount 

the lower the amount of grape juice and wine is needed to inhibit 0.1 mM DPPH 50%which means that 

the antioxidant property is high. A similar relationship can also be observed with other types of grapes.   

Conclusion 

The Georgian Autochthonous red grape varieties of Aleqsandrouli, Mujuretuli, Aladasturi, Chkhaveri, 

and Ojaleshi and the red wines obtained from them are distinguished by their content of Stilbenes-

trans/cis resveratrol, Piceid, Astringin, ε-Viniferin. Among the wines, produced from the above grape 

varieties, the highest content of Stilbenes is in the varieties of Ojaleshi and Mujuretuli.  

A correlation was found between the total content of Stilbenes and antioxidant activity. The amount of 

stilbenes in the Georgian Autochthonous grapes and wines is directly coorelated with the antioxidant 

activity 
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AN ANALYSIS OF FOREST GROWTH FEATURES OF LOW-PRODUCTIVE GREY 
FOREST SANDY SOILS OF UKRAINE WITH REGARD TO THEIR RELEVANCE 

FOR FOREST CULTIVATION 

Peter Kijovský1, Anatoliy Lisnyak2, Kateryna Utkina3, 

Alexey Kraynukov4, Eva Michaeli5 

 

Abstract: A comparative analysis of the forest growth features of low-productive grey forest sandy soils of the Polissia, the 

Forest-Steppe and the Northern Steppe of Ukraine was performed. Although grey forest soils from different natural zones are 

distinguished in the genesis of their soil rocks, as well as typical and zonal belongings, at the same time they are united by an 

important general characteristic, light texture, determining the similarity of physical, physico-chemical and agrochemical 

indicators and, in general, forest site capacity. A package of markers to assess the forest site capacity of sandy soils (pine 

habitats) with such soil quality indicators as the content of physical clay, the coarseness of the humified layer of soil profile 

and K2O content was revealed. 

UDC Classification: 502.3/.7, DOI: 10.12955/cbup.v7.1480 

Keywords: forest, low-productive soils, sandy rocks, clay, humus 

 

Introduction 

Problems related to the study of the properties of forest soils and their influence on the productivity of 

forest stands and the determination of tree-growing potential of forest habitats have always been 

important areas of study in silvics and forest soil science done by many domestic and foreign researchers 

(Zonn, 1987; Karpachevsky, 2004; Bautista-Cruz, 2012; Błońska, 2013; Medvedev, 2006; Lisnyak, 

2013).  The fact that the knowledge and acceptance of soil properties predestines the landscape for 

different ways of its use is mentioned also in the papers by Vilcek & Koco (2018), Vilcek (2011, 2013a), 

and Vilcek et al. (2019). Since the afforestation on low-productive sandy soils is a difficult task due to 

the harsh, mostly extreme conditions for tree species, its effectiveness depends on many factors, in 

particular the objective determination of the level of land usability for afforestation. 

In Ukraine, for the assessment of forest site capacity and edaphic conditions of habitats, the method of 

phytoindication (by species composition and productivity of forest phytocoenoses) is used. Its essence 

is reflected by a classification scheme of forests and forest habitats, Alekseev-Pogrebnyak edaphic grid 

of habitats. However, in artificially grown forests of natural zones, in particular in the Steppe one, where 

forest vegetation is azonal, the set of plant indicators is mainly limited by the state of tree stands, and in 

treeless areas, by characteristics of grass vegetation (species composition, projective cover), which are 

not always effective. Thus, the most informative and objective indicator of the forest site capacity are 

soil properties. Numerous unsuccessful attempts to afforest sandy soils make it necessary to study them 

and determine markers of the relevance for forest cultivation (Tokavchuk 2011; Rogovsky 2008). Work 

Objective: to determine diagnostic indicators (and their quantitative parameters) for the assessment of 

the level of relevance for forest cultivation of low-productive sandy soils transferred for afforestation to 

forestry enterprises in the Polissia, the Forest-Steppe and the Northern Steppe of Ukraine. 

Materials and methods 

The subjects of research are lands transferred to forestry enterprises for afforestation in the Polissia, the 

Forest-Steppe and the Northern Steppe of Ukraine. The study of soil relevance for forest cultivation was 

based on the principles of forest typology and comparative ecology using the methods of 

phytoindication, as well as field and analytical laboratory methods of soil investigation. Soil 

characteristics were determined in compliance with the following national standards of Ukraine: water-

soluble ions in soils (DSTU 26425-85), pH (DSTU ISO 10390:2007); granulometric composition 

(DSTU 4730:2007), values of actual and potential acidity (DSTU 7537:2014), total humus content 

(DSTU 4289:2004) and the common forms of NPK (GOST 26715-85, GOST 26717-85 and GOST 
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26718-85). The collection and preparation of soil samples for analyses was carried out according to 

GOST 28168-89 and DSTU ISO 11464-2001. Statistical processing of the obtained results was 

performed by the method of analysis of variance with the aid of MS Excel. 

To achieve this goal, the following tasks were solved: combining with the state of forest plantations 

established during different years on low-productive sandy soils of varying levels of development, forest 

growth features of these soils were studied. On this basis, the markers of their relevance for forest 

cultivation were determined. 

Results 

We performed a comparative analysis on the most common soils of light texture in Ukraine, namely 

grey forest soils on fluvioglacial / glacial sands, which are zonal soils of the Polissia, and grey forest 

soils on ancient alluvial sands formed in the Forest-Steppe and the Northern Steppe, where mainly a 

pine series of habitats is developed. 

It should be noted a sufficient similarity of the particle size distribution (granulometric composition) of 

the studied soils in almost all fractions, with the exception of the coarse dust fraction, in which the 

greatest difference was found (Table 1). So, the Polissia soils are characterized by its maximum content, 

5.4%, whereas in the Forest-Steppe the content is reduced to 2.9%, that is, almost half, and in the 

Northern Steppe its content is reduced to 1.5%, or about 1/4th what was seen in Polissia soils. The 

increased content of coarse dust in the soils of the Polissia indicates active destruction of mineral grains 

(primarily feldspar), which accumulate in this fraction (Pogozhev, 2006). In areas of insufficient 

moisture, the Forest-Steppe and especially the Northern Steppe, this process slows down. 

Table 1: Granulometric composition of light texture soils in different natural zones of the lowland 

part of Ukraine 

Fractions, 

mm 

 

Zones 

Size fractions % 

1–0.25 0.25–0.05 0.05–0.01 0.01–0.005 0.005–0.001 <0.001 <0.01 

Polissia 27.0 61.0 5.4 1.6 1.2 4.6 6.5 

Forest-Steppe 28.5 60.9 2.9 1.0 1.6 5.7 7.1 

Northern Steppe 32.0 60.2 1.5 0.9 1.3 4.1 6.4 

НІР05 0.9 0.6 1.2 0.3 0.3 0.4 0.4 
 

Source: Survey data 2018 

 

Table 2: Average content of physical clay, coarseness of the humified layer of soil profile and рН of 

light texture soils over soil profile 

Soils  рН  

(Н2О)  

рН  

(KCl)  

Physical clay 

content, %  

Coarseness of the humified 

layer of the soil profile, cm  

Grey forest soils, Polissia 5.1±0.08  

(n = 

145)  

4.2±0.11  

(n = 

101)  

6.5±0.42  

(n =176)  

26±3.2  

(n = 75)  

Grey forest soils, Forest-

Steppe and Northern 

Steppe 

5.1±0.07  

(n = 

180)  

4.2±0.12  

(n = 89)  

7.1±0.51  

(n = 144)  

34±7.1  

(n = 57)  

НІР01  0.18  0.21  0.57  6.31  

НІР05  0.11 0.18 0.43  5.27 

Average for both soils  5.1±0.07  

(n = 

325)  

4.2±0.11  

(n = 

190)  

6.8±0.29  

(n = 320)  

29±2.7  

(n = 132)  

 

Source: Survey data 2018 

Grey forest soils of the Forest-Steppe are characterized by the maximum content of physical clay, 7.1%, 

which is 15% higher than in the soils of the same type in the Northern Steppe and is 14% higher than in 

the grey forest soils in the Polissia. As to acidity, all the soil types studied, regardless of their zonal 

belonging, are characterized by a weakly acidic reaction of the medium with the same average actual 

acidity, pH = 5.1, and potential (exchangeable) acidity, pH = 4.2 (Table 2) over the soil profile. Another 
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indicator, the content of total phosphorus, is identical in the studied soil types, 0.04%. Among the main 

nutrients (NPK), its content is the lowest, which proves the extreme poverty of light texture soils for 

phosphorus compounds. For the remaining indicators (coarseness of the humified layer of the soil 

profile, the contents of humus, nitrogen and potassium), there is a difference among the soils of the 

regions (Table 3). 

Table 3: Average content of total humus and common forms of NPK in the light texture soils over 

soil profile 

Soils  Humus  N Р К 

Grey forest soils, Polissia %    

Grey forest soils, Forest-Steppe and Northern 

Steppe 

0.83±0.066  

(n = 225)  

0.05±0.003  

(n =179)  

0.04±0.004  

(n =179)  

0.07±0.003  

(n =179)  

НІР01  1.62±0126  

(n = 152)  

0.06±0.004  

(n = 170)  

0.04±0.003  

(n = 170)  

0.09±0.007  

(n = 170)  

НІР05  0.18  0.008  0.007  0.012  

Average for both soils  0.14  0.006  0.005  0.009  
 

Source: Survey data 2018 

Humus content in grey forest soils of the Forest-Steppe and the Northern Steppe is almost twice as high 

as in the Polissia soil, and the coarseness of humified layer of soil profile and potassium and nitrogen 

contents are higher by 45, 32 and 20%, respectively. 

The difference in these indicators is primarily due to the peculiarities of the natural climatic conditions, 

in which the types of studied soils have been developed. The conditions typical for the Polissia are 

lowland terrain, temperate continental climate with warm and humid summers and mild winters, 

significant watering of the territory owing to a dense river network with wide valleys, the dominance of 

washing type of soil water regime, which causes an active process of destruction and leaching organic 

and mineral substances from the soil profile. That is why Polissia grey forest soils, compared with the 

soils of the Forest-Steppe and the Northern Steppe, are marked by a slightly lower trophic level, at the 

same time they are better supplied with moisture, as a result of which its forest site capacity become 

level. 

The similarity of productive capacities of these soils is evidenced by their forest growth effect, that is, 

the formation of fairly productive pine forests on them. Note that a sufficient supply of soil moisture 

during the growing season is a more important factor affecting the productivity of pine forests than 

deficiencies of several nutrients. This is determined, on the one hand, by the general exactingness of 

tree species on soil moisture, and on the other, to the high tolerance of Scots pine, Pinus sylvestris, to 

low habitat trophicity. Thus, despite the fact that the studied soils differ in type and zonal belongings, 

as well as the genesis of their soil rocks, they are united by a very important general characteristic, light 

texture, determining the similarity of their forest site capacity. 

Table 4: Statistical measures of the dependence of several indicators of forest light texture soil 

quality on physical clay content  

Indicators  r1 t2 r t r t 

Grey forest soils, 

Polissia 

Grey forest soils,  

Forest-Steppe and 

Northern Steppe 

Average for both 

soils 

рН (Н2О)  -0.21 – -0.06 – -0.09 – 

N content 0.16 1.82 0.22 2.66 0.26 4.42 

Р2О5 content 0.22 3.03 0.65 10.03 0.29 4.94 

К2О content 0.76 14.41 0.77 13.13 0.76 18.54 

Coarseness of the humified 

layer of the soil profile 

0.68 3.32 0.78 8.71 0.73 8.87 

Humus content  0.36 4.58 0.43 4.77 0.43 7.86 

Notes:  1 r is the correlation coefficient , 2 t05 is the materiality qualifier (n = 80 ÷ 260) 

Source: Survey data 2018 

Let us consider the relationships among the content of physical clay (PC) and a number of soil quality 

indicators (coarseness of the humified layer of soil profile, humus content, the general forms of NPK 
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and pH value). In both types of soil, a close correlation was found for total potassium and coarseness, a 

moderate one for humus and a weak one for nitrogen and pH. The relationship of phosphorus with 

physical clay content in sod-podzolic soils is weak, and in soddy podzolized soils is moderate (Table 4). 

Close connection between the average values of the content of physical clay and the coarseness of the 

humified layer of the soil profile (r = 0.73) for both types of the studied grey forest soils (on fluvioglacial 

sands and ancient alluvial sands), as well as between the average values of physical clay and total 

potassium (r = 0.76) allowed us to conduct a regression analysis between these indicators, the results of 

which are shown in Table 5. 

Table 5: Regression dependence of several indicators of light texture soil quality on physical clay 

content (x)  

Y  r1 t2 n3 Regression equation 

К2О content, %  0.76 18.54 135 y = 0.012x – 0.018 

Coarseness of the humified layer of the soil profile, cm  0.73 8.87 78 y = 6.25x – 15.72 

Notes: 1 r is the correlation coefficient, 2 t05 is the materiality qualifier, 3 n is the data sample 

Source: Survey data 2018 

Consequently, an increase in physical clay content in soils of light texture by 1% (within PC content 

range from 3.6 to 20.9%) contributes to the growth of coarseness of the humified layer by 5 cm and the 

total potassium content by 0.01% (see Table 5). Total potassium content varies in the range of values 

from 0.012 to 0.055%, and the coarseness of the humified layer of the soil profile varies from 10 to 91 

cm. 

Discussion 

The productivity of pine plantations is most influenced by the properties of the 0-60-centimeter layer of 

soil, which combines the humus-eluvial and partially the transitional horizons to the soil rock. This 

dependence is particularly and clearly seen in the Polissia and is determined by the better supply of 

nutrients to the accumulative horizons. It is clear that the soil processes associated with the synthesis, 

transformation and accumulation of organo-mineral substances are the most intensive in the humus 

horizons of the soil, and the main element of their absorption is clay minerals that make up the fraction 

of physical clay. In climatic zones with a pronounced seasonal deficit of soil moisture (the Forest-steppe 

and especially the Northern Steppe) and the non-washing type of soil water regime, as a result of which 

the leaching of nutrients outside the soil profile turns out to be quite moderate, the height of pine 

plantations is influenced by clay content in the soil layer which is deeper than half a meter (65-80 cm). 

That is, the deeper the saturation of the soil profile with clay particles with better water-retaining 

capacity than in sandy ones, the higher the increase in the productivity of pine stands in the above-

mentioned natural zones. 

A generalization of the data showed that in fresh conditions of moisture, regardless of the type of soil 

and natural zone, there is a straightforward close relationship between the height of pine trees and the 

content of physical clay in the upper 60-cm layer of light soils, brought to 99.9% probability. In such a 

way, the productivity of pine forests, which in Ukraine are mainly formed on sandy soils, depends on 

their clay content. Thus, an increase in the content of physical clay in the soil layer of 0-60 cm by 1% 

(within PC content between 4.2 and 16%) contributes to an increase in the height of pine stands (at the 

age of 70 years) by 1.2 m. The increase in productivity of stands is due to a better ability of sandy soils 

containing more clay to accumulate more moisture and nutrients compared to pure quartz sand. 

Moreover, in different natural zones, the emphasis on the influence of clay particles on the productivity 

of pine forests is changing. In areas with a pronounced seasonal moisture deficit (the Forest-Steppe and 

the Northern Steppe), the ability of clay particles to accumulate moisture is a determining factor in 

increasing the height of tree stands, while in areas of sufficient moisture (the Polissia), such determining 

factor is their ability to accumulate nutrients. The content of physical clay particles is one of the main 

markers of forest site capacity regarding soils with light texture. 

In light soils, the physical clay content is functionally related to such indicators as the coarseness of the 

humified layer and total potassium content (see Table 5), which in turn also affect the productivity of 

pine stands. At the same time, if physical clay content in sandy soils of various natural zones is very 

similar (the difference between the types is only 0.4-0.6%), then they differ in the coarseness of the 
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humified layer and the potassium content. Ancient alluvial and fluvioglacial sands, which are mainly 

soil-forming rocks for the studied soils, were formed under the influence of water flows and passed 

through the hygromorphic stage of development (as evidenced by ferruginous horizons and other signs 

of gleying). They are characterized by very similar particle-size distribution, in particular, the content 

of physical clay. As for potassium, its content depends not only on the total amount of clay particles but 

also on the mineralogical composition of sands and the modern soil water regime, which differ 

significantly in different natural zones. 

The humus content of the soil profile is determined by even a greater number of factors (a sufficient 

amount of phytomass, its species composition, the duration of optimal humufication conditions, the 

mineralogical and granulometric composition of soil-forming rocks, the composition of exchangeable 

cations in the SCEC (soil-colloidal absorbing complex), the composition and activity of 

microbiocenosis, etc.) are closely related to zonal climatic, geomorphological and orographic 

conditions, human influence, etc. That is why potassium content and the coarseness of the humified 

layer of soil profile in sandy soils of different zones differ, which causes a weakening of their 

relationships with the productivity of pine stands when summarizing the data, but these relationships 

remain reliable. 

Despite the fact that the studied types of sandy soils differ in the content of total potassium and the value 

of the coarseness of the humified layer, at the same time they are characterized by a similar forest growth 

effect, which is manifested by a rather high productivity (on average from the II to the higher growth 

classes) of pine stands. Notice that within certain TGC (typological forest growth conditions) the nature 

of changes in these indicators is unidirectional and regular, and their correlation with the productivity 

of pine stands is statistically valid (at 99.9% probability level), which confirms the correctness of the 

choice of these indicators as markers of forest site capacity of light texture soils. 

In such a way, forest site capacity of grey forest soils with light granulometric composition forming the 

pine series of habitats in Polissia, the Forest-Steppe and the Northern Steppe increases progressively as: 

shifting the particle size distribution in the system of ‘soil-subsoil’ in the transition from sand to clay-

sand and light sandy loam, increasing the coarseness of the humified layer and the content of the general 

form of K2O. The increase in forest site capacity of the soils is accompanied by an increase in the 

productivity level of pine stands on average by one growth class, from the II to the I (Ia) one. The works 

by Vilček (2008, 2013b), Vilček & Torma (2016a, 2016b). Torma et al. (2014, 2018), Vilček et al. 

(2013) present the need to analyze soil properties and landscape parameters.  

Conclusion 

Some of the common types of sandy soils in Ukraine, where the pine series is developed, are grеy forest 

soils on fluvioglacial (glacial) sands in the Polissia and grey forest soils on ancient alluvial sands in the 

Forest-Steppe and the Northern Steppe. These soils, due to their light texture, are characterized by a 

generally low level of agronomic site capacity, unlike forest soils, which are quite sufficient to provide 

normal and even high energy growth of oligotrophic tree species, especially Scots pine and European 

white birch, Betula pubescens, reaching a significant level of productivity on these soils (from the II to 

the higher growth classes). 

The grey forest soils of the Polissia, the Forest-Steppe and the Northern Steppe, although they differ in 

the genesis of their soil-forming rocks, as well as in typical and zonal belongings, at the same time they 

are united by an important general characteristic, light texture, determining the similarity of physical, 

physico-chemical and agrochemical indicators and, in general, forest site capacity. 

The package of markers for assessing the forest site capacity of sandy soils (as pine habitats) under 

conditions of sufficient moisture level (the fresh – rather fresh forest types) includes the following soil 

indicators: physical clay content, the coarseness of the humified layer of soil profile and K2O content. 

These indicators of the soil quality are the main (most informative) indicators, but further additional 

indicators may ones be such as: humus content, Р2О5 and exchangeable cations, of which, Ca2+ will 

come first of all. 
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RAPD-ANALYSIS OF CYCLAMEN SPP. GENOME POLYMORPHISM 

Elza Makaradze1, Galina Meparishvili2, Natela Varshanidze3, Inga Diasamidze4, 

Ketevan Dolidze5, Eteri Jakeli6, Nana Zarnadze7 

 

Abstract: Wild plants form the basis of biological resources both for Georgia and the whole world. A strategic task of any 

country is to preserve the biological diversity of plants. In the territory of Ajara, a large species diversity of plants grows, 

among which there are rare, endemic and relict plants. In particular, Cyclamen adzharicum.  

Modern systematics of wild plants in Georgia is based on classical methods of botany. In this regard, it is relevant to conduct 

genetic studies of species diversity and genetic polymorphism of species and populations using molecular genetic markers, in 

particular RAPD-PCR methods. The purpose of this study was to identify genetic polymorphism in Cyclamen L species using 

RAPD methods. As a result of the conducted research the 65 RAPD-markers in length from 150 to 1500 BP have been 

revealed. The number of the amplified fragments DNA varied depending on the primer from 6 (OPA-2) to 11 (OPB-4). The 

results of grouping Cyclamen adzharicum and C. coum samples allowed two clusters to be identified. In the first cluster were 

samples of three populations Cyclamen adzharicum and showed a low stubble in the intra-species variability. Cyclamen coum 

was attributed to the second cluster. The used primers gave the opportunity to identify polymorphism between the tested 

types of cyclamen. 

UDC Classification: 582, DOI: 10.12955/cbup.v7.1483 

Keywords: Cyclamen adzharicum, Cyclamen coum, RAPD-PCR

 

Introduction  

Wild plant species are biological resources which are spread throughout Georgia and the whole world. 

A strategic task of any country is to preserve the biological diversity of plants. Many countries allocate 

large financial resources towards preserving wild flora, but this cannot be said about Georgia. Adjara 

is located in the south western part of Georgia. It is characterized by warm and humid subtropical 

climate. The flora of Ajara is unique, diverse and among them are many endemic species 

(Varshanidze, 2018). The floristic region of Adjara is situated in the north-western part of the western 

Caucasian corridor of the world-known Caucasian “Hotpoint”, which is distinguished with the 

uniqueness of its relict Colchis flora. In periods of “Ice Age” it represented a shelter for warmth-

loving species, the most powerful refugium in Western Europe (Makaradze, 2017). In Eastern Europe 

it represents (together with Tertiary refugium) a completely distinguished, unique plot with its 

biodiversity. It should be mentioned that in the initiative – “About 100 Hot Points of European 

Forests” of the World Wildlife Fund (WWF), the same as 100 plots of the unprotected forests, which 

should be protected by all means, one of the priorities was given to the unique forests of Adjara 

Colchis. Adjara florais has rich genetic resources, with its endemic, relict and rare species, many from 

which were lost as a result of gaining forest resources, trading and collecting successive amounts of 

plants. The collecting of successive amounts of resources causes reduction in biodiversity. 

Consequently, the relict, endemic populations faced extinction (Manvelidze, 2009; 2009;Jakeli, 2018).  

The genus Cyclamen L, belonging to the group of taxa of the Mediterranean geographical element. 

The total number of species is more than 20 (Grey-Wilson, 1988, 2005; Compton, 2004, Yesson, 

2006), 10 of them grow in Turkey, and five of them are endemic (Curuk, 2015; 2016).The following 

Cyclamen L.5 species are distributed in Georgia: C. colchicum, C. vernum, C. coum Mill., C. 

adzharicumPobed. andC. abchasicum (Flora of Georgia,1985; Dmitrieva, 1990; Varshanidze, 2013). 
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The purpose of this study was to identity genetic polymorphism of the Cyclamen L species using 

Random Amplified Polymorphic DNA-Polymerase Chain Reaction (RAPD–PCR) methods (Williams 

et al.1990). It is known that this method was used very often to identity polymorphic biodiversity 

among many wild and agriculture plants species (Deragon, 1992; Weising, 2005; Dugar, 2011; 

Catana, 2013; Nigmatullina, 2018).  

Methods and materials 

Plant material: the leaves and tubers of three populations of Cyclamen adjaricum were collected in 

Adjara, and one population of C. coum was sampled in Turkey (Artvin) (Tab. 1). 

Table 1: Information about test samples 

# Test species Samples collected area Samples data 

1 Cyclamen adzharicum v. Tsikhisdziri, Adjara March 2018 

2 Cyclamen adzharicum v. Khala, Adjara March 2018 

3 Cyclamen adzharicum v. Chaisubani, Adjara March 2018 

4 C. coum Artvin, Turkey April 2018 
 

Source: Makaradze and Varshanidze, 2018 

Genomic DNA isolation: Genomic DNA was extracted from leaves and tubers using a protocol the 

GF-1 DNA Extraction Kit (Vivantis Technologies Sdn. Bhd., Malaysia), which is designed for rapid 

and efficient purification of genomic DNA from a wide variety of plant tissues without the need for 

precipitation or organic extractions. According to this optimized protocol, 25 mg of tissue was 

homogenized. The next step is tissue lysis, for this of Buffer PL is added 280µl to the ground sample 

followed by mixing thoroughly by vortexing the tube for 30 seconds to obtain a homogeneous 

solution. Then 20µl of Proteinase K was added and mixed thoroughly by inverting tube and incubated 

at 65◦ C for 1-2 hours in a shaking water bath and mixed several times during incubation to ensure 

thorough digestion of the sample. After incubation, the sample was centrifuged at 14,000-16,000 x g 

for 5 minutes to precipitate any insoluble/undigested materials and the supernatant containing the 

DNA was transferred into a clean microcentrifuge tube. 2 volumes - 640µl of Buffer PB were added 

and mixed thoroughly until a homogeneous solution is obtained by inverting the tube several times. 

The sample was then incubated for 10 minutes at 65◦ C followed by the addition of 200µl absolute 

ethanol, mixed immediately and thoroughly. Next, the sample was transferred into a column (max. 

650µl) and assembled in a clean collection tube which was then centrifuged at 10,000 x g for 1 minute, 

and the flow through was discarded. This step is repeated for the remaining sample followed by 

washing the column with 650µl Wash Buffer and Centrifuging at 10,000 x g for 1 minute. The ethanol 

was removed, and the pellet was dried at 10,000 x g for 1 minute. The flow through was discarded. 

The Final step was DNA elution, where the column was placed into a clean microcentrifuge tube and 

50-100µl of preheated Elution Buffer, TE buffer or sterile water directly into column membrane was 

added and allowed to stand for 2 minutes. This was followed by centrifuging the sample at 10,000 x g 

for 1 minute to elute the DNA. DNA was stored at 4◦ C or -20◦ C. 

RAPD analysis: In this study, the RAPD-PCR method was performed with 18 ten-base primers 

(Operon Technology) selected on the basis of literature data (Göģmen, 2012) (Table 2). The PCR 

reaction used was already mixed (Pure Taq Ready – To – Go PCR Beads) in a Termo 412 Thermo 

cycler. Each reaction was performed in a 25 µl volume containing: 20 - 40 ng/µl DNA, 2.5 mM 

MgCl2, and 0.2 mM each dNTP, 1 µM primer, 0.2 U Taq DNA polymerase, PCR buffer and sterile 

distilled water. 

The cycling program was as follows: initial denaturation stepis at 94˚C for 3 minutes, followed by 45 

cycles of denaturation at 95˚C for 1 minute, annealing at 32-37˚C for 1 minute and extension for 2 

minutes at 72˚C and a final extension step at 72˚C. The amplification products were separated by 

electrophoresis in 1.5% agarose gel where 0.8 mcethidium bromide was added. For displaying the 

DNA fragments a Gel documentation System device was used. Molecular size of the amplification 

products was estimated by using a 100 bp Plus Blue DNA Ladder. 

Data analysis: Cluster analysis was based on similarity matrices using the unweighted pair group 

method analysis (UPGMA) program in the software package MVSP (Version 3.1). The Jaccard 

coefficient was used for dendrogram construction. 
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Table 2: The names of Primers used in this study 
# Primers 

 name 

Sequence  

5'...3' 
# Primers 

 name  

Sequence 

 5'... 3' 

1 OPA-2 TGCCGAGCTG 10 OPI-2 GGAGGAGAGG 

2 OPB-4 GGACTGGAGT 11 OPI-7 CAGCGACAAG 

3 OPC-9 CTCACCGTCC 12 OPJ-2 CCCGTTGGGA 

4 OPE-2 GGTGCGGGAA 13 OPK-6 CACCTTTCCC 

5 OPF-1 ACGGATCCTG 14 OPK-7 AGCGAGCAAG 

6 OPF-10 GGAAGCTTGG 15 OPL-6 GAGGGAAGAG 

7 OPG-3 GAGCCCTCCA 16 OPM-7 CCGTGACTCA 

8 OPG-10 AGGGCCGTCT 17 OPP-8 ACATCGCCCA 

9 OPH-3 AGACGTCCAC 18 OPQ-1 GGGACGATGG 
 

Source: Göģmen, 2012 

Results and their review 

Cyclamen adzharicum Pobed are considered as a highly local endemics in Adjara (Memiadze, 2004; 

Varshanidze, 2013; 2015) and it is Red list category plant in regard to the IUCN guidelines (IUCN 

2006). But this species is found in the literature with a different taxonomic status - Cyclamen coum 

ssp. caucasicum (Zernov, 2013).  

According to our observations, the species of C. adzharicum and C. coum are different amongst 

themselves through some morphological characteristic (unpublished data of the authors) (Fig. 1; 2). 

We attempted to detect these differences at the genetic level using RAPD-PCR by the random 

sequence decanucleotide primers (Williams, 1990). 

As a result of the conducted researches it was revealed that 65 RAPD-markers were selected from 150 

to 1500 BP in length. The number of the amplified fragments DNA varied depending on the primer 

from 6 (OPA-2) to 11 (OPB-4). The obtained data were presented in the form of a binary matrix to 

study the quantification of the polymorphism degree of the species, which the presence of the 

component was designated as 1, the absence - as 0. Based on this matrix, a similarity matrix was 

calculated of the species using the Jaccard coefficient. We carried out a hierarchical cluster analysis 

(UPGMA) and have constructed a dendrogram (Fig. 3). 

Analysis of the dendrogram shows a zero degree of intraspecific variability among the populations of 

C. adzharicum, which means the absence of genetic polymorphism between these three populations. 

However, between C. adzharicum and C. coum, the percent similarity amounted to 33.3%. 

Figure 1: Cyclamen adzharicum(Adjara) 

 

Source: Makaradze, 2018 
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Figure 1: Cyclamen coum(Turkey) 

 

Source: Makaradze, 2018 

 

Figure 3:UPGMA diagram based on Jaccard”s Coefficient  

 

Source: Mepharishvili, 2018. 

Conclusion 

This is the first attempt to use molecular markers to study the genetic link of Cyclamen species in 

Georgia. On the basis of the conducted analysis it is possible to make a conclusion about the suitability 

of RAPD-analysis both for interspecies, and intra-species differentiation in Cyclamen L, and also for 

other wild plants, to identify the biodiversity of the species. 

An analysis of the dendrogram showed that the analyzed genotypes were divided into two classes. In 

the first case were the three were of C. adzharicum, wherease C. coum - belonged to the second 

cluster. From the dendrogram, it is evident that there is  the law of the variability between the types of 

C. adzharicum, which means that there are no genetic polymorphism between these three populations. 

However, there is the law similarity between C. adzharicum and C. Coum.. However, the variability 

between C. adzharicum and C. coum species  is  33.3% . 
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DESIGNING A SMALL CLIMATE CHAMBER TO CHARACTERIZE PEOPLE AS A 
SOURCE OF DETERIORATION OF INDOOR AIR QUALITY BY RESPIRATION 

Detelin Ganchev Markov1, Sergey Mijorski2, Peter Stankov3, Iskra Simova4, 

Radositna A. Angelova5, Rositsa Velichkova6 

 

Abstract: People are one of the sources for deterioration of the indoor air quality. They worsen indoor air quality by their 

presence (respiration, bio-effluents), activities and habits. Through respiration, people decrease the oxygen concentration in 

the air of the occupied space and increase carbon dioxide and water vapor concentration in the indoor air as well as its 

temperature. The goal of the AIRMEN project is to find out if the rate of consumption of oxygen and emission of carbon 

dioxide (and water vapor) by people depends on the indoor air temperature as well as carbon dioxide concentration in the 

inhaled air. In order to achieve this goal a small climate chamber must be designed and constructed which allows for controlling 

and measuring both inflow and exposure parameters as well as for measuring outflow parameters. The principal goal of this 

paper is to present some important details, obtained by CFD simulations, from the design process of the climate chamber which 

precondition the air distribution in the chamber and hence the exposure parameters.  

UDC Classification:  628.8, DOI: 10.12955/cbup.v7.1484 

Keywords: Respiration, metabolic CO2, ventilation, CFD

 

Introduction 

People are one of the strongest sources of pollution to indoor air. They influence indoor air quality in 

two general ways: continuously and discontinuously. The continuous impact is due to their decisions 

about the building construction materials and elements, interior and furniture materials, heating and 

ventilation systems, etc. The discontinuous impact is due to their presence in a space. Then they 

deteriorate the indoor air quality by their physiology (respiration, bio-effluents, desquamation, etc.), 

activities (cooking, cleaning, sport, etc.), and habits (hobbies, smoking, aromatizing, etc.).  

People significantly change the composition of the indoor air through respiration. For example, 

according to Despopolous & Silbernagl (2003), at rest, the body maintains a �̇�𝐸 (expiratory volume) of 

about 8 L/min, with a corresponding oxygen consumption rate (�̇�𝑂2
) of about 0.3 L/min and a CO2 

elimination rate (�̇�𝐶𝑂2
) of about 0.25 L/min. Under these conditions, in one hour a person would change 

volume fractions of O2 and CO2 in a 25 m3 room without ventilation by 720 ppm and 600 ppm, 

respectively.  

In EN 15251-2007 standard there is a procedure to calculate the required ventilation rate based on a 

mass balance and required criteria for the CO2 level (B.1.4). In ANSI/ASHRAE 62.1-2016 there is a 

similar procedure entitled the Indoor Air Quality procedure. Both procedures use the CO2 mass balance 

equation under steady state for the calculation of outdoor air required for diluting metabolic CO2 

emissions in the occupied space. This equation reads: 

�̇�𝑜𝑢𝑡 =
�̇�𝑡,𝐶𝑂2

𝑋𝑖,𝑥−𝑋𝑎
106           (1) 

where: �̇�𝑜𝑢𝑡 is the flow rate of outdoor air required to dilute the generated metabolic CO2 in the room, 

L/s; �̇�𝑡,𝐶𝑂2  is the rate of generation of CO2 in the room at room conditions by all occupants, L/s; 𝑋𝑖,𝑥 is 

the maximum allowed volume fraction of CO2 in indoor air, ppm; 𝑋𝑎 is the CO2 volume fraction in 

outdoor air, ppm.  
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The standard approach for the calculation of CO2 elimination rate by a person, based on ASTM D6254-

2012 standard and ISO 8996-2004 standard, is given by a set of three equations: 

�̇�𝐶𝑂2 = 𝑅𝑄. �̇�𝑂2                          (2) 

�̇�𝑂2 =
0.00276𝐴𝐷

0.23𝑅𝑄+0.77
𝑀                  (3) 

𝐴𝐷 = 0.203𝐻0.725𝑊0.425              (4) 

where �̇�𝑂2, is oxygen consumption rate, L/s; RQ=0.83 is the respiratory quotient; M is the metabolic 

rate per unit of surface area, met (1 met = 58.2 W/m2); 𝐴𝐷 is the DuBois body surface area, m2; H is 

body height, m; and W is body weight, kg.  

Data about the metabolic rate of standard persons, man (30 years old, W=70 kg, H=1.75 m, AD=1.8 m2) 

and woman (30 years old, W=60 kg, H=1.70 m, AD=1.6 m2) are tabled in ISO 8996-2004 as a function 

of body posture and type of work. ASTM D6245-2012 standard recommends that data about M to be 

taken from ASHRAE Fundamentals Handbook (2009), again as a function of body posture and type of 

work, and about AD from EPA (2011). No one of those sources of data about M mentions that it depends 

on temperature.  

Chapter 21 by Pulev & Zubieta (2011) provides graphical data about metabolic rate variation with indoor 

temperature for a healthy, lightly dressed sitting person in thermal balance. According to this document 

at 18 oC metabolic rate is about 12% higher than the metabolic rate at 22 oC, while at 28 oC it is 5% 

lower than the one at 22 oC. From equations, 2 and 3 one may conclude that both O2 consumption rate 

and CO2 elimination rate must vary the same way.  

According to Guyton & Hall (2006) ”The goals of respiration are to provide oxygen to the tissues and 

to remove carbon dioxide. To achieve these goals, respiration can be divided into four major functions: 

(1) pulmonary ventilation, which means the inflow and outflow of air between the atmosphere and the 

lung alveoli; (2) diffusion of oxygen and carbon dioxide between the alveoli and the blood; (3) transport 

of oxygen and carbon dioxide in the blood and body fluids to and from the body’s tissue cells; and (4) 

regulation of ventilation and other facets of respiration.”  

Since the mechanism for the exchange of both O2 and CO2 between the blood and alveoli is diffusion, 

one may conclude that CO2 elimination rate by a human depends on the CO2 concentration of the air in 

its breathing zone.  

Having all this in mind, the AIRMEN project was initiated. It aims to find out if the rate of consumption 

of oxygen and emission of carbon dioxide by people depends, and to which extent, on the indoor air 

temperature as well as carbon dioxide concentration in the inhaled air. In order to achieve this goal, a 

small climate chamber must be designed and constructed which allows for controlling and measuring 

both inflow and exposure parameters as well as for measuring outflow parameters.  

The principal goal of this paper is to present some important details, obtained by CFD simulations, from 

the design process of the climate chamber, which precondition the air distribution in the chamber and 

hence the exposure parameters. 

Method 

Physical situation 

A person is sitting at thermal neutrality, and doing office work, in a small climate chamber (Exposure 

Box - EB), which is located within a bigger climate chamber (CC). The floor area of EB is 0.8x1.4 m2, 

and its height is 1.6 m. In front of the person, there is a table with dimensions 0.5x0.5 m2, which is 

positioned at 0.15 m from EB left, right and front wall and its upper surface is at 0.7 m above the EB 

floor. The floor area of the CC is 1.9x1.9 m2, and its height is 2.57 m.  

Outdoor air is supplied at the desired temperature to the space between the EB and CC. Part of this air, 

with known flow rate, is forced to pass at very low velocity through the EB by a suction fan installed at 

its outlet. The rest of the air leaves the CC through its walls via transfer grills. In this way, it is ensured 

that the radiant asymmetry in the EB in all directions is equal to zero and the mean radiant temperature 

is equal to the air temperature.  

Technically pure CO2 gas is injected into the supply air in order to change the CO2 volume fraction in 

the breathing zone of the subject. Supply air relative humidity and oxygen concentration, as well as 
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barometric pressure and gage pressure in the EB, are measured. The air temperature and RH, as well as 

O2 and CO2 volume fractions, are measured at the outlet of the EB.  

CO2 concentration in the breathing zone is a result of the interaction of three flows: the ventilation flow, 

the free convection flow around the occupant’s body and the respiration flow. Both the ventilation flow 

and the free convection flow are unidirectional and could be at a quasi-steady state while the respiration 

flow is unsteady and bidirectional.  

A typical breathing cycle is composed of 2.5 sec of inhalation, followed by 2.5 sec of exhalation and 1 

sec of pause, i.e. no flow. Under these conditions, measuring CO2 in the inhaled air, even in the breathing 

zone air, is difficult due to the limitations of the sampling rate of the existing CO2 sensors. Due to the 

interaction between the three flows, there is a high probability for re-inhalation of the exhaled air. Under 

these conditions, the CO2 concentration in the inhaled air may differ from the CO2 concentration in the 

supply air. Hence, it must be ensured by the design of the air distribution system that the CO2 

concentration in the inhaled air is known. A proper design of the air distribution under these conditions 

can be done by CFD simulations only.  

Numerical model  

The scanned body of a female thermal manikin with a body surface area of 1.5 m2 represents the sitting 

person in the EB. Its nostrils are located at 0.4 m from the side walls, 0.9 m from the front wall and 1.22 

from the floor. The metabolic rate of the person is 105 W. Since the manikin is naked, it is assumed that 

the heat flux is evenly distributed over its surface, and is equal to 70 W/m2. The breathing cycle is 

represented by continuous exhalation at a temperature of 36 oC, a flow rate of 0.19466044 L/s and CO2 

volume fraction of 31637 ppm, which corresponds to the expiratory volume of 10.8 L/min, oxygen 

consumption rate of 7.155 mg/s and CO2 generation of 9.963 mg/s.  

Here only the cases, under which ventilation air is supplied to EB with a flow rate of 10 L/s, a 

temperature of 18 oC and CO2 volume fraction of 400 ppm, are considered. Resulting air velocity at the 

EB inlet is 0.009 m/s. Absolute pressure in the EB is 94490 Pa (10 Pa of suction pressure).  

Two general modes of air supply to EB are studied: Diffusion ceiling (Case 1) and Diffusion floor (Case 

2). They are presented in Figure 1.  

Computational details 

The SnappyHexMesh utility of Helyx software, an enhanced version of OpenFoam by Engys, was used 

for the generation of the computational grid. The base cell size within the fluid volume is 25 mm. Cell 

size over the EB walls is 3 mm. The first layer of cells over the surface of the manikin is 0.8 mm. Local 

refinement is used as well in the breathing zone, where cell size is 0.8 mm too. The computational grid 

for Case 1 is composed of 1962362 cells, and for Case 2 is 1956872 cells.  

Steady-state RANS simulations were performed by the buoyantBoussinesqSimpleFoam solver included 

in Helyx software. SIMPLE algorithm was used for velocity-pressure coupling. For turbulence 

modeling, the Shear Stress Transport k-ω model was used. It is a two equations model, for turbulent 

kinetic energy (k) and for the specific dissipation rate of turbulent kinetic energy (ω), which applies the 

eddy-viscosity concept. The main advantage of this model is that it behaves as the Low Re turbulence 

model in the boundary layer, including the viscous sub-layer, and as the κ-ε model far from the surfaces 

(Menter, 2011). CO2 concentration field was predicted by the passive scalar technique.  

For both cases over the manikin surface, a fixed heat flux boundary condition was set, and the vertical 

walls and the table were treated as adiabatic. The inlet and outlet for Case 1 were set, respectively, to 

free surface and fixed extract flow rate, while for Case 2 they were set as a fixed inlet flow rate and a 

free surface outlet.  

Results and discussion 

The Risk of draught (DR) distribution in the vertical planes, passing through the manikin’s nostrils, is 

visualized in Figure 2 by contour plots. 

DR, which characterizes the local heat exchange by convection, is defined in ISO 7730-2007 as  

𝐷𝑅 = (34 − 𝑡𝑎)(�̅� − 0.05)0.62(0.37�̅�𝑇𝑢 + 3.14)                     (5) 

where DR is the percentage of people dissatisfied due to draught, %; 𝑡𝑎 is the local air temperature, oC; 

�̅� is the local mean velocity (magnitude), m/s; 𝑇𝑢 is the local turbulence intensity, %.  
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The CO2 volume fraction distribution in the vertical planes, passing through the manikin’s nostrils, is 

visualized in Figure 3 by contour plots. 

Figure 1: Modes of air supply to EB 

EB Inlet 

 
EB Outlet 

EB Outlet 

 
EB Inlet 

a) Case 1: Diffusion ceiling b) Case 2: Diffusion floor 

Source: Authors 

 

Figure 2: DR contour plots in the vertical planes through manikin nostrils 

   

 a) Case 1: Diffusion ceiling b) Case 2: Diffusion floor 

Source: Authors 

In Case 1, in front of the manikin’s face a zone with a very small risk of a draft is formed. In this zone 

the exhaled air jet is clearly seen. In this case, supply air flow direction is opposite to the direction of 

the free convection flow around the manikin’s body, but the impulse of both the ventilation flow (with 

very low velocity) and respiration flow (with а very small flow rate) is too small to introduce intensive 

mixing in the zone concerned. As a result, a recirculation flow is generated, and a bubble with high CO2 

concentration (around 1400 ppm) is formed in front of the occupant’s face. The risk of re-inhalation of 

the exhaled air is high. Clearly, complete mixing is not possible without introducing another source of 

impulse (a mixing fan) in the air volume of EB. There is a risk for the occupant to feel uncomfortable 

due to draught at the upper part of its torso and the head, as well as at the thighs near to the edge of the 

table.  

In Case 2, both the ventilation flow and the free convection flow around the occupant’s body act in the 

same direction. In this case, DR is close to zero almost in the whole domain and especially in front of 

the occupant above the table. The exhaled air jet is longer than in Case 1, and it changes its direction 

above the table since exhaled air temperature is higher than the supply air temperature. The plane of the 
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upper surface of the table splits the EB fluid volume into two sections: clean, below the plane, and rich 

of CO2 above the plane. The extent of the zone with high CO2 concentration in front of the occupant is 

more significant than in Case 1, but clean air is fed directly to occupant’s nostrils by the free convection 

flow. Like in Case 1, there is a risk of draught at the thighs near to the edge of the table.  

Figure 3: CO2 volume fraction contour plots in the vertical planes through manikin nostrils 

   

 a) Case 1: Diffusion ceiling b) Case 2: Diffusion floor 

Source: Authors 

Conclusion 

With the help of CFD at the stage of conceptual design of an air distribution system, one could obtain 

valuable information about the advantages and disadvantages of each of the cases concerned.  

Based on the numerical results obtained Case 2 provides better conditions for the planned experiment.  

Although the numerical model used does not take into account the periodic character of the respiration 

flow the main advantage of Case 2 is made clear – the supply air is transported to the nostrils of the 

occupant by the free convection flow around the body. In this way, the CO2 concentration to which the 

EB occupant is exposed is known.  

The next step is a detailed design of the exposure box with diffusion floor.  

In order to avoid the risk of draught at thighs, the distance between the occupant and the table has to be 

adjusted.  

For the purpose of the experiment planned at the outlet of the EB the emitted CO2 by the occupant has 

to be completely mixed with the ventilation air. In order to achieve this, the EB height has to be 

increased, the position and the size of the table have to be adjusted.  

At the end of the design based on this simplified numerical model, a transient simulation must be 

performed, which takes into account the periodic character of the respiration flow.  
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MICROPROPAGATION OF CHUKRASIA TABULARIS A. FUSS 
BY SOMATIC EMBRYOGENESIS TECHNIQUE 

Tran Van Minh1 

 

Abstract: Chukrasia tabularis belongs to the Meliaceae family, which is native to many Asian countries, including Vietnam. 

It is a precious wood species with beautiful wood grain, light-loving tree with evergreen leaves, widely grown in many places 

Cameroon, Costa Rica, Nigeria, Puerto Rico, South Africa, United States, China ... for many different purposes: planting 

economic forests, alternative forests, protective forest belts and urban greenery. In Vietnam, Chukrasia tabularis are usually 

distributed naturally in the northern, central highland and southern provinces. From Nghe Tinh onwards, there are many 

varieties such as Dong Nai Chukrasia tabularis (Chukrasia tabularis var. Dongnaiensis), Con Dao Chukrasia tabularis (C. 

tabularis sp.), small fruit Chukrasia tabularis (C. tabularis var. Microcarpa), and hairy Chukrasia tabularis (C. tabularis var. 

Velutina). Chukrasia tabularis often grow on well-drained soil, at an altitude of 300-800 m.asl, the annual average 

temperature is from 2-43oC, rainfall is 1,800-3,800 mm. Singing and development occurs in high limestone mountains, meaty 

soil, mixed meat, nutrient poor sandy soil at an altitude of less than 100 m. The tree is regenerated by seed but grows slowly 

and with high genetic diversity. Techniques of somatic embryo culture are applied to preserve and develop Chukrasia 

tabularis plants with urgent needs. 

UDC Classification: 57.01, DOI: 10.12955/cbup.v7.1485 

Keywords: Chukrasia tabularis a. fuss, callus, cell suspension, micropropagation

 

Introduction 

Traditional micropropagation of woody plants has a problem where the tissue culture plants often 

grow slowly and the costs of labor, to produce the seedlings and the seedlings cost themselves, are 

high (Murashige et al, 1962). Asexual embryo-propagation system (Evans et al, 1981) addresses the 

above-mentioned problems with certain advantages such as the rapid multiplication in the form of 

asexual embryos which is a form of differentiation with a high regeneration coefficient, low cost of 

labor dynamic hence keeping the price down (Kurata et al, 1992). The starting material in asexual 

embryo culture plays a role in securing parental traits and maintaining a high regeneration coefficient 

for a long time (Lu et al, 2004). A suitable clonal culture medium plays an important role in 

embryonic growth and differentiation (Evans et al, 1981). Controlling the process of differentiation 

and regeneration of asexual embryos under the effect of growth regulators has become a rule (Jonkson 

et al, 1984) that arises in the cultivation of woody plants affected by cytokinin such as BA, 2iP and 

TDZ (Chung et al, 2005). Embryonic callus research, asexual embryo culture, and asexual embryo 

regeneration is the first barrier in somatic embryo technology (Jain et al, 1995; Sondahl et al, 1977). In 

this paper, we study the fast multiplication of chukrasia tabularis A.Fuss by somatic embryo 

technology. 

Materials and Methods 

The Chukrasia tabularis A.Fuss species of Con Dao was used as materials.  

Culture sample: (vi) Young leaf buds in vitro 20 days old. (ii) Premature shoots. 

The basal culture medium is MS (Murashige and Skoog, 1962). There are additional growth 

regulators: BA (6-benzylaminopurine), TDZ (thidiazuron), kinetin (6-furfurylaminopurine), 2,4D (2,4-

dichlorophenoxy acetic acid), IAA (β-indolacetic acid), PVP (polyvinylpyrrolydon), coconut water 

(10%), sucrose (30g/l). 

Culture conditions: room temperature of 26 + 2oC, RH = 65%, lighting time of 10 hours/day, lighting 

intensity of 33.3µmol/m2/s, shaking speed of 100rpm. 

Experimental design: arranged in full randomized blocks, 3 times repeated, each time to re-cultivate 3 

Erlenmeyer flashes (containing 60ml semi-solid medium or 50ml liquid medium). Initial cell biomass 

cultured to inoculate 10g/100ml suspension. Data were analyzed by MSTATC software (t = 0.05). 

Cultivation and regeneration of callus 

Apical Meristems of Chukrasia Tabularis A. Fuss Cultivation in Vitro: The young shoots are used as 

culture material on the MS growth peak culture medium containing BA (0.1mg/l) and coconut water 

(0; 10%). 
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Shoot Multiplication of Chukrasia Tabularis A. Fuss: Rapid in vitro MS medium supplemented with 

BA (0.1, 0.5, 1mg/l) and IAA (0.1, 0.5, 1mg/l). 

Cultivation of Embryonic Callus: Young leaf, stem and root buds in vitro 20 days old were used as 

culture materials. Culture medium for embryonic callus development: MS + BA (2mg/l) + PVP (500 

mg/l) with 2,4D (0.5, 1, 2, 4mg/l) supplementation. 

Proliferation of Embryonic Callus: Using clusters of embryonic calluses through the above study to 

continue biomass on agar medium, initial sample volume of 200mg/cluster. Culture medium increased 

biomass of embryonic callus: MS + BA (2mg/l) + PVP (500 mg/l) with 2,4D (0.5, 1, 2, 4 mg/l) 

supplementation. 

Regeneration of Embryonic Callus: Embryonic callus cultured on the medium: MS + sucrose (45g/l) + 

CW (10%) supplemented with BA (0, 0,1mg/l) and kinetin (0, 0.1mg/l). The clusters of cells put into 

culture have a mass of 500mg/cluster. 

Effect of Tissue and Genotype on Callus Regeneration 

Effect of Cultured Samples on Embryonic Callus Regeneration: Young leaf, stem and root buds in 

vitro 20 days old were used as culture materials. Culture medium for embryonic callus development: 

MS + BA (2mg/l) + PVP (500 mg/l) with 2,4D (0.5, 1, 2, 4mg/l) supplementation. 

Effect of Genotype on Embryonic Callus Regeneration: Using leaves of two species chukrasia 

tabularis A. Fuss of Con Dao and Lang Son as culture materials on culture medium of embryonic 

callus regeneration MS + kinetin (0.1mg/l) + sucrose (45g/l) + CW (10 %). 

Formation and Proliferation of Callus Suspension 

Proliferation of Embryonic Callus: Culture medium increased the suspension of embryonic callus MS 

supplemented with 2,4D (0.5, 1, 2, 4 mg/l) and BA (1, 2mg/l). 

Effect of Initial Cell Density on The Proliferation of Embryonic Callus Suspension: Embryonic callus 

suspension is used in culture. Initial cell density was introduced into culture (2.47, 3.29, 4.91x104 

cell/ml) corresponding to the initial culture volume (15, 20, 30% v/v). Culture medium MS 

supplemented with 2,4-D (2mg/l) + BA (1mg/l). 

Proliferation of Callus Suspension 

Effect of Sucrose on Induction of Somatic Embryogenesis: Embryonic callus suspension is used as a 

culture material. Cultured volume 20% and culture medium: MS + TDZ (0.05mg/l) + 2,4D (1mg/l) 

with sucrose supplement (45, 55, 65g/l). 

Effect of TDZ on Induction of Somatic Embryogenesis: Embryonic callus suspension is used as a 

culture material. Cultured volume 20% and the induction medium for embryogenesis MS + 2,4-D 

(1mg/l) supplemented with TDZ (0.05, 0.1, 0.3, 0.5mg/l). After 20 days of culture, spread the cells on 

agar with the same environmental components as cultured in liquid. The volume of cell suspension is 

10ml/60ml semi-solid medium. 

Regeneration of Somatic Embryo: Regeneration of embryos directly from suspension: suspension 

before transfer to regeneration stage on agar medium is transplanted on medium: MS + BA (2mg/l) + 

sucrose (45g/l) + CW (10%). The volume of cell suspension is 10ml/60ml semi-solid medium. The 

objective is to study the ability to create embryos directly in liquid medium to proceed to regenerate 

directly from suspension. 

Regeneration of Transplanted Buds Stimulates Embryonic Induction: Culture medium: MS + sucrose 

(30g/l) + CW (10 %) supplemented with BA (0.1mg/l), kinetin (0.1mg/l) 

Multiplication Of Buds Derived From Somatic Embryos: Based on the results from Le Xuan Ai's 

research shoot multiplication experiment in 2003, this experiment focused on examining the effects of 

IAA (0.1mg/l), kinetin (1mg/l) and coconut water (10%). 

Results and Discussion 

Cultivation and regeneration of callus 

Apical Meristems of Chukrasia Tabularis A.Fuss Cultivation in Vitro:  

The apical meristem is the meristem region containing pre-embryonic cells capable of dividing, 

differentiating and generating organs. This is the area of birth, the cell is always in the form of 
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physiology, and the ability to develop strong morphology, apical meristem culture is the promise for 

creating the starting material for culture in vitro and always keep the characteristics Genetics of 

mother plants. The results showed that (Table 1): After 45 days: On MS + BA (0.1mg/l) + CW (10%), 

regenerated shoot grew fast 11.2mm, generated 6.7 shoots/samples. 

Shoot Multiplication of Chukrasia Tabularis A.Fuss 

In order to build a system of in vitro buds as a material for biomass. Young shoots regenerated in vitro 

are used as culture materials. Here we use the method of cuttings in vitro to multiply buds. The 

principle of the method is to use growth regulators to stimulate lateral shoot regeneration. Cytokinin is 

necessary for lateral shoot development, for some plants that need to be combined with auxin, and in 

culture medium supplemented with coconut water stimulates increased effectiveness of cytokinin and 

auxin effects. The results showed MS + BA (1mg/l) + IAA (0.1mg/l) medium is suitable for in vitro 

propagation process (Table 2). Reaching 9 shoots/sample with growing leaf stems (7mm tall shoots). 

Table 1: Effect of basal medium and growth regulators on apical meristem culture in vitro 

Treatment Medium BA 

(mg/l) 

CW 

(%) 

Height 

of shoot 

(mm) 

Number 

of shoots 

Length 

of leaf 

(mm) 

Width 

of  leaf  

(mm) 

Leaf 

development 

1.1 MS - - 15.5 1.5 12.7 6.7 + 

1.2 MS 0.1 10 11.2 6.7 12.7 10.7 + 

1.3 MS 0.1 - 13.2 3.5 19.5 7.7 + 

1.4 MS 0.5 10 6.5 1.7 27.5 13.2 + 

CV% 4.5 13.4 2.6 6.3  
 

Source: Author 
 

Table 2: Effects of BA and IAA on multiplication of chukrasia tabularis a. fuss buds in vitro 

Treatment BA 

(mg/l) 

IAA 

(mg/l) 

Height 

of shoot 

(mm) 

Number 

of shoots 

Length of 

leaf (mm) 

Width of  

leaf  (mm) 

Leaf 

development 

2.1 0.1 0.1 9.0 5.5 10.5 4.2 + 

2.2 0.1 0.5 7.5 4.2 9.2 3.2 + 

2.3 0.1 1.0 6.2 3.0 8.2 2.5 + 

2.4 0.5 0.1 8.0 7.5 9.2 3.2 + 

2.5 0.5 0.5 6.5 6.2 8.5 2.7 + 

2.6 0.5 1.0 5.2 5.0 8.2 2.2 + 

2.7 1.0 0.1 7.0 9.5 8.2 2.2 + 

2.8 1.0 0.5 7.5 7.2 7.5 2.5 + 

2.9 1.0 1.0 6.2 6.0 7.2 2.0 + 

CV% 6.16 5.35 3.86 14.39  
 

Source: Author 

Cultivation of Embryonic Callus 

After 15 days, on the culture medium, an embryonic callus develops with additional 2,4D (2mg/l) 

(Table 3.1, 3.2). Embryonic callus arises on the cut of leaf and stem samples and soon reaches the 

maximum weight on the 20th day. With root samples right after 15 days, there is a phenomenon of 

callus development and proliferation which is also very slow. This shows that the root sample is 

completely unsuitable in cultivating callus cells. Between treatments it was also shown that the time to 

start callus development is not different. In terms of color, the embryonic callus appears in the 

treatments where the leaf sample is mainly opalescent, slightly yellow. The callus which arises from 

the stem and roots are golden brown, quite porous, without a clear structure; when cultured long on the 

environment, callus stiffens, turns black. Observation under a microscope, the callus contains cells 

with small nuclei and mainly vacuoles. During prolonged culture in vitro, shoots appear to be secreted 

when cultured on callus cells, causing browning and death of the sample. Adding PVP (500 mg/l) of a 

phenol absorber through a hydrogen ring resulted in the prevention of browning of the sample. 

Proliferation of Embryonic Callus 

The study shows that there is a difference between the induction of growth substances on the 

formation and the ability to increase callus biomass. The results showed the proliferation of embryonic 
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callus did not have a significant difference between treatments of 2,4D concentrations of 2 mg/l and 4 

mg/l after 30 days (Table 4). However, compared to treatments with lower concentrations of 2,4D 

such as 0.5 mg/l and 1 m/l, the significant difference in the volume of embryonic callus formed. 

Meanwhile, embryonic callus divides and differentiates well on MS + 2,4D (2mg/l) + BA (1mg/l). In 

this environment, somatic cells develop well 860mg/cluster, porous cells, are opalescent, or have little 

blue spots. 

Table 3.1: Time of callus development in culture samples 

Treatment Sample 
Time (day) 

10 11 12 13 14 15 16 17 18 

1 

Leaf - - - + + + ++ ++ +++ 

Stem  - - - - - + + + ++ 

Root  - - - - - - - - + 

2 

Leaf - - - + + ++ ++ ++ +++ 

Stem  - - - - + + + + ++ 

Root  - - - - - - - + + 

3 

Leaf - - - + + + ++ +++ +++ 

Stem  - - - - - + + + ++ 

Root  - - - - - - - - + 

4 

Leaf - - + + ++ ++ +++ +++ +++ 

Stem  - - - - + + + ++ ++ 

Root  - - - - - - + + + 

(-): somatic cells have not yet appeared, (+): somatic cells appear, (++): many somatic cells appear, (+++): 

there are many somatic cells 

Source: Author 
 

Table 3.2: Effect of sample and media on the rate of callus development of the explants 

Treatment 2.4-D (mg/l) 
Rate of callus culture (%) 

Leaf Stem Root 

3.1 0.5 33.4c 13.4d 7.3b(1) 

3.2 1 80.1a 73.5b 14.1ab 

3.3 2 46.7b 53.3c 12.8ab 

3.4 4 88.6a 86.6a 19.3a 

CV% 6.62 9.30 17.76 
 

Source: Author 
 

Table 4: Effect of culture medium on somatic cell biomass on semi-solid medium 

Treatment  2.4D (mg/l) BA (mg/l) Biomass (mg) Biomass of factor 

4.1 0.5 1   330e(1) 1.65 

4.2 1 1 500cd 2.50 

4.3 2 1 860ab 4.30 

4.4 4 1 970a 4.85 

4.5 0.5 2 260e 1.30 

4.6 1 2 560bcd 2.80 

4.7 2 2 770abc 3.85 

4.8 4 2 850ab 4.25 

CV% 11.68 10.4 
 

Source: Author 
 

Table 5: Effects of culture medium on embryonic callus regeneration 

Treatment 

 

BA (mg/l) KIN (mg/l) Number of shoot 

regeneration/clusters 

5.1 - - 2.6 b 

5.2 0.1 - 2.0 d 

5.3 - 0.1 3.2 a  

5.4 0.1 0.1 2.2 c 

CV% 12.4 
 

Source: Author 
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Regeneration of Embryonic Callus 

In all treatments (Table 5), regeneration buds on MS + kinetin medium (0.1mg/l) + sucrose (45g/l) 

were started. + CW (10%) after 3 weeks. However, during the follow-up process, the regeneration 

only occurred at 3 weeks after culture, then no more regenerative shoots appeared. The highest 

number of regenerated shoots reached 3.2 buds/cluster. 

Effect of Tissue and Genotype on Callus Regeneration 

Effect of Cultured Samples on Embryonic Callus Regeneration 

On the culture medium, embryonic callus developed with additional 2,4D (2mg/l) after 15 days (Table 

6). Embryonic callus arises on the cut of leaf and stem samples and soon reaches the maximum weight 

on the 20th day. With root samples right after 15 days, there is a phenomenon of callus development 

and proliferation which is also very slow. This shows that the root sample is completely unsuitable in 

cultivating callus. Between treatments also showed that the time to start callus development is not 

different. In terms of color, embryonic callus appears in the treatments where the leaf sample is mainly 

opalescent, slightly yellow. Callus arises from the stem and roots are golden brown, quite porous, 

without a clear structure; when cultured long on the environment, the callus stiffens and turns black. 

Observed under a microscope, the callus contains cells with small nuclei and mainly vacuoles. During 

prolonged culture in vitro, shoots appear to be secreted when cultured on callus, causing browning and 

death of the sample. Addition of PVP (500 mg/l) to a hydrogen-absorbing phenol, results in the 

inhibition of browning of the sample. However, only callus from leaves is able to regenerate on MS + 

kinetin medium (0.1mg/l) + sucrose (45g/l) + CW (10%). 

Table 6. Effects of callus origin on embryonic callus regeneration 

Origin of callus Regeneration rate (%) Number of 

shoots/clusters 

Stem  - - 

Leaf  48.2 3.4 

Root - - 
 

Source: Author 

Effect of Genotype on Embryonic Callus Regeneration 

Capacity of callus formation on two varieties from Con Dao and Lang Son was 44.6-42% and 

regenerated buds per cluster of callus was 3.6 – 3.1 shoots/clusters (Table 7). 

Table 7: Effect of genotype on embryonic callus regeneration 

Genotype  Regeneration rate (%) Number of 

shoots/clusters 

Chukrasia tabularis A.Fuss of 

Con Dao 

44.6 3.6 

Chukrasia tabularis A.Fuss of 

Lang Son 

42.0 3.1 

 

Source: Author 

Formation and Proliferation of Callus Suspension 

Proliferation of Embryonic Callus 

The effect of culture medium in liquid conditions is completely different from their impact in culture 

conditions on agar medium. In the solution, the direct contact of the environment on all cells plus the 

state of being suspended and moved continuously causes the proliferation of cells to increase 

significantly, and the induction of substances growth also has large differences (Ziv, 2001). Research 

results show on (Table 8): the proliferation capacity of embryonic callus in combination 2,4D (2mg/l) 

+ BA (1mg/l), suspension after 15 days of culture opaque with high cell density (16.47 x 104 cell/ml), 

many cells attach to the walls of the flask. In a liquid environment, the effect of BA is shown more 

clearly in significant differences on concentrations of 1mg/l and 2mg/l. MS medium supplemented 

with 2,4D (2mg/l) + BA (1mg/l) is an appropriate environment in multiplication of somatic 

suspension. 
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Table 8: Effect of culture medium on the proliferation of callus suspension 

Treatment 2.4-D (mg/l) BA (mg/l) Cell density after 15 days of culture (cellx104/ml) 

1 0.5 1 8.43e 

2 1 1 8.68e 

3 2 1 16.47a 

4 4 1 13.22c 

5 0.5 2 12.96c 

6 1 2 15.03b 

7 2 2 15.28b 

8 4 2 9.45d 

CV% 9.92 
 

Source: Author 

Effect of Initial Cell Density on Proliferation of Embryonic Callus Suspension 

There was a significant difference in the proliferation of cell suspension in the treatment of 3.29x104 

cell/ml compared with the treatment of 3.29x104 cell/ml and 4.91x104 cell/ml (Table 9). After 2 weeks 

of culture, embryonic callus were slowly proliferated for treatments with a low initial cell density of 

2.47x104 cell/ml (3.7 fold increase) and 4.91x104 cell/ml (increase 3.5 times). While the average 

density of 3.29x104 cell/ml (corresponding to the volume of 20% of the initial environment) was more 

appropriate for somatic cell proliferation due to the increase in cell density of 5.7 times with the same 

period of culture. 

Table 9: Effect of initial cell density on proliferation of cell suspension 

Treatment 

Cell density (cellx104/ml) 
Proliferation factor  

Initial After culture (15 days) 

1 2.47 9.14 3.7b 

2 3.29 18.78 5.7a 

3 4.91 17.34 3.5b 

CV% 4.2 
 

Source: Author 

Proliferation of Callus Suspension 

Effect of Sucrose on Induction of Somatic Embryogenesis 

For each crop and at different stages of embryo development, the demand for sugar and osmotic 

pressure varies. After 45 days of culture: The formation of somatic embryos at the concentration of 

65g/l compared with the concentration of 45g/l and 55g/l is significant (Table 10). With a high 

concentration of sucrose (65g/l), the results of embryo production were higher than those at two lower 

sugar concentrations (45, 55g/l). Along this environment, blue somatic embryos, which are embryos 

with high regeneration potential, are formed more. Research on chukrasia tabularis A. Fuss somatic 

embryogenesis achieved the best results (37 embryos/treatment) on the medium of MS + TDZ 

(0.05mg/l) + 2,4D (1mg/l) + sucrose (65g/l) + CW (10%). 

Table 10: Effect of Sucrose on somatic embryo induction 

Treatment Sucrose (g/l) Embryos/10ml cell suspension 

1 45 27.3b 

2 55 26.3b 

3 65 37.7a 

CV% 3.67 
 

Source: Author 

Effect of TDZ on Induction of Somatic Embryogenesis 

One week of drying the cell solution then following in the next 4 weeks, the smooth cell layer covered 

the surface of the agar, appeared the same embryo-like structure (Table 11). Observing under a stereo 

microscope, it can be seen that these forms have somatic and milky somatic embryos in spherical and 

elongated forms. The results of embryogenesis in different treatments were significantly different, at 
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low TDZ concentrations (0.05; 0.1 mg/l) for high embryo production results (27.3 and 22.3 

embryos/treatment). For other TDZ concentrations (0.3; 0.5mg/l) despite low embryo production 

results (9.3 and 10.7 embryos/treatment) but compared with control treatments (without TDZ 

supplementation) only 2.3 embryos are created/treatment, there are still big differences. Appropriate 

concentration of TDZ was 0.05 mg/l for culture of somatic embryogenesis on agar medium. 

Table 11: Effects of TDZ on somatic embryogenesis 

Treatment TDZ (mg/l) Number of embryos/10ml cell suspension 

1 0 2.3 d 

2 0.05 27.3a  

3 0.1 22.3b 

4 0.3 9.3 c 

5 0.5 10.7c 

CV% 5.95 

 Culture medium: MS + 2,4-D (1mg/l) + CW (10%) + Sucrose (45g/l) 

Source: Author 

Regeneration of Somatic Embryo 

In all treatments (Table 12), regeneration buds began after 3 weeks. However, during the follow-up 

process, the regeneration only occurred 3 weeks after culture, then no more regenerative shoots 

appeared. The highest amount of regenerated buds is only 10.2 buds in a triangle. Regeneration 

directly from suspension had low efficiency. 

Table 12: Effect of culture medium on regeneration of somatic embryos (not via activated embryo 

culture) 

Treatment BA (mg/l) KIN (mg/l) Number of embryos/10ml cell 

suspension 

1 - - 7.4a 

2 0.1 - 3.4a 

3 - 0.1 10.2a 

4 0.1 0.1 5.3a 

CV% 22.63 
 

Source: Author 

Regeneration of Transplanted Buds Stimulates Embryonic Induction: At this stage, embryonic cells 

develop into morphologies that clearly observe the states of spherical, elongated, heart and cotyledons 

under a microscope stereoscope. The results showed that the number of regenerated shoots on each 

cluster of somatic cells was significantly different in treatments. With regeneration ability in all 

treatments, flower slices proved to be plants capable of regenerating in vitro from somatic embryos. 

The results showed that (Table 13): The treatments all had regenerative buds, despite the control 

medium without supplementary growth stimulants. Shoots when regenerating do not appear mutation 

or degeneration. With the addition of growth stimulant BA (0.1mg/l), the highest regeneration results 

(5.89 shoots/clusters or 29.4 shoots/treatment) and long stem shoots were observed. We acquired 

2,940 buds per liter of somatic embryo suspension. 

Table 13: Effects of culture medium on regeneration of somatic embryos 

Treatment BA (mg/l) KIN (mg/l) 
Number of 

shoots/clusters 

Shoot regeneration/10ml cell 

suspension 

1 - - 0.32d 1.6 

2 0.1 - 5.89a 29.4 

3 - 0.1 2.87b 14.3 

4 0.1 0.1 1.53c 7.6 

CV% 14.3 12.4 

  Culture medium: MS + Suc (30g/l) + CW (10 %) 

Source: Author 

Multiplication of Buds Derived from Somatic Embryos: After regenerating directly from somatic 

embryos, multiplication of buds derived from regenerated embryos to obtain higher buds, and observe 
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and compare morphology with plants directly from the buds in vitro. The results showed that (Table 

14): Simultaneous supplementation of BA (1mg/l), kinetin (1mg/l) and CW (10%) resulted in high 

multiplication of flower buds (16.3 shoots/clusters) and good stems (21.4 mm). Poor shoots (5.3 and 

9.7 shoots/clusters) in treatments 9.3.1 and 9.3.2 showed that the effect of IAA in shoot shoots was 

unclear. Addition of IAA to the environment for root formation is not necessary when the flower plant 

is regenerated in vitro and easily rooted even in an environment without auxin similar to the results of 

Le Xuan Ai (2003). In terms of morphology, comparing with in vitro plants from buds and buds 

regenerated from somatic embryos, they do not have different morphology and development ability 

compared to buds from buds in vitro. In all treatments, shoots developed good leaves. 

Table 14: Effect of culture medium on shoot regeneration from embryos 

Treatment IAA 

(mg/l) 

KIN 

(mg/l) 

CW (%) Shoot/cluster Height of shoot 

(mm) 

Root (+/-

) 

1 0.1 - - 5.3c 17.1b + 

2 0.1 - 10 9.7b 15.3b + 

3 - 1 - 11.3b 21.8a + 

4 - 1 10 16.3a 21.4a + 

CV% 12.8 16.2  

  Culture medium: MS + BA (1mg/l) + Suc (30g/l) 

Source: Author 

Conclusion 

Stems and leaves of tissue culture are used as culture material: The callus is cultured on MS + BA 

(2mg/l) medium + sucrose (30 g/l) + CW (10%) + PVP (500 mg/l) with 2,4D supplement (2mg/l)  and 

proliferation on MS + BA (2mg/l) + sucrose (30 g/l) + CW (10%) + PVP (500 mg/l) with 2,4D 

(2mg/l) supplementation. In all treatments, after 3 weeks, regenerative shoots were started on MS + 

kinetin medium (0.1mg/l) + sucrose (45g/l) + CW (10%).  However, during the follow-up process, the 

regeneration only occurred at 3 weeks after culture, no more regenerative shoots appeared. The highest 

number of regenerated shoots reached 3.2 buds/cluster. 

After 15 days of culture: On the culture medium, embryonic callus with MS + BA (2mg/l) + PVP (500 

mg/l) + 2,4D (2mg/l) is added. Embryonic callus arises on the cut of leaf and stem samples and soon 

reaches the maximum mass on day 20. However, only callus from leaves is able to regenerate on MS + 

kinetin environment (0.1mg/l) + sucrose (45g/l) + CW (10%). 

On MS regeneration medium + kinetin (0.1mg/l) + sucrose (45g/l) + CW (10%): After 45 days of 

culture: Cultured specimens are leaves for callus development and regeneration of shoot buds 42.8% 

and 3.2 buds/clusters of callus. Con Dao's Chukrasia tabularis a. fuss genotype has a higher 

regeneration rate and regenerative buds than Lang Son’ Chukrasia tabularis a. fuss in 44.6-42% and 

3.6-3.1 buds/callus clusters. 

The proliferation of embryonic callus in MS + 2,4D (2mg/l) + BA (1mg/l), suspension after 15 days of 

culture is cloudy with high cell density (16.47x104 cell/ml), many cells attach to the walls of the flask. 

In a liquid medium, the effect of BA is shown more clearly in significant differences on concentrations 

of 1mg/l and 2mg/l. MS medium supplemented with 2,4D (2mg/l) + BA (1mg/l) is an appropriate 

medium in multiplication of somatic suspension. There was a difference in the proliferation of cell 

suspension in the 3.29x104 cell/ml treatment compared to the treatment of 3.29x104 cell/ml and 

4.91x104 cell/ml. After 2 weeks of culture, embryonic cells were slowly proliferated for treatments 

with a low initial cell density of 2.47x10104 cell/ml (3.7 fold increase) and 4.91x104 cell/ml ( increase 

3.5 times). While the average density of 3.29x104 cell/ml (corresponding to the volume of 20% of the 

initial environment) was more appropriate for somatic cell proliferation due to the increase in cell 

density of 5.7 times in the same period of culture. 

Embryonic callus suspension is used as a culture material. Culture volume of 20% in culture medium: 

MS + TDZ (0.05mg/l) + 2,4D (1mg/l) + sucrose (65g/l) + CW (10%) for somatic embryogenesis 

achieved best results (37 embryos/treatment) after 45 days of culture. The induction medium for MS + 

2,4-D embryo production (1mg/l) supplemented with TDZ (0.05mg/l) for somatic embryogenesis on 

agar medium resulted in high embryo production (27.3 embryos/treatment). On MS + BA medium 

(0.1mg/l), the highest regeneration results (5.89 shoots/clusters or 29.4 shoots/treatment) and 
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elongated shoots were observed (Table 9.2). We acquired 2,940 buds per liter of somatic embryonic 

suspension. 
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MICROPROPAGATION OF RHYNCHOSTYLIS GIGANTEA ORCHID 
BY SOMATIC EMBRYOGENIC CULTURES 

Tran Van Minh1

 

Abstract: Rhynchostylis gigantea is a wild orchid species commonly grown. Flowering at the traditional Tet holiday, the 

flower season always blooms in December of the lunar calendar. The flower has a faint aroma, so it is called Nghinh spring 

and is a kind of orchid with a national soul and national essence. Rhynchostylis gigantea is found in many areas in Vietnam 

as it is distributed in the South Central Highlands, especially the areas bordering Laos and Cambodia at low altitudes <600m. 

Rhynchostylis gigantea is a type of heat-resistant orchid, with suitable temperatures for orchid being from 26-30oC. 

Rhynchostylis gigantea species have many different colors such as red, white, shrimp brick color, blue and pink. The single-

member tree does not assume pseudobulbs, grows vertically, has many pneumatophores and grows straight from the stem. 

Rhynchostylis gigantea grows slowly and regenerates with seeds. Due to high genetic diversity, it is difficult to maintain the 

parent’s characteristics. Applying techniques of somatic embryo culture in conservation and development of the 

Rhynchostylis gigantea tree to meet the increasing demand for seedlings is urgent. 

UDC Classification: 57.01, DOI: 10.12955/cbup.v7.1486 

Keywords: Embryogenic cell, callus, protocorm like bodies (PLBs), micropropagation

 

Introduction 

Orchidaceae make up about 10% of angiosperm species. An orchid is a large species, with diversified 

shape, size, and color, adapted to a large ecosystem, and is important in the flower industry with 

20,000-30,000 different species (Griesbach, 2003). 

Cell culture has been used to rapidly multiply orchid species that are suitable for different culture 

conditions. The protocorm-like body (PLB) is the first embryogenic organism. Rhynchostylis gigantea 

orchid is a single shoot species that are commonly found in Southeast Asia (Vietnam, Laos, Thailand). 

The propagation of Rhynchostylis gigantea orchid using protocorm can be done through culturing 

shoots, Rhynchostylis gigantean young leaf, Rhynchostylis retusa root, or PLB regeneration directly 

from thin cell layer culture (Le et al, 1999). 

Somatic embryos are the appropriate system for rapid multiplication of rare orchids (Li et al, 2009). 

There have been few reports of direct and indirect embryogenesis in orchids such as Vu Nu (Chen, et 

al, 1999; Chen et al, 2002; Chenet al, 2004), cymbidiums (Cheng et al, 1998), phaleanospsis (Ishii et 

al, 1998). Rhynchostylis retusa (Thomas et al, 2007) and Rhynchostylis gigantea (Lindl) with purple 

violet spots (Li et al, 2009) were successfully regenerated somatic embryos. The study of callus 

culture, embryogenesis, and embryo regeneration are the first barriers in somatic embryo culture (Jain 

et al, 1995). In this paper, rapid multiplication of Rhynchostylis gigantea orchids was studied through 

somatic embryogenic culture. 

Materials and Methods 

Plant materials: the Rhynchostylis gigantea forest of Vietnam is a red blood color. Sample culture: (i) 

young leaf of shoots in vitro 20-day-old. (ii) PLB thin slices. 

Culture medium: The MS (Murashige et al, 1962) medium added: BA (6-benzylaminopurine), 2,4-D 

(2,4-dichlorophenoxy acetic acid), TDZ (thidiazuron), kinetin (6-furfurylaminopurine) NAA (α-

napthalene acetic acid), coconut water (10%), sucrose (30 g/l), active charcoal (1 g/l). 

Culture condition: Room temperature 26 + 2oC, humidity 65%, light intensity 22.2 μmol/m2/s, lighting 

time 10 hours/day, sterile culture at 121oC (1 at) for 20 minutes, shaking speed 100 rpm. 

Experiment design: with random 3 block replicates, each replicate of 3 flashes (containing 60 ml of 

semi-solid medium or 50 ml of liquid medium). The initial cell biomass was cultured to form a 

10g/100ml suspension of medium. Data were analyzed using MSTATC software (p = 0.05). 

Formation and Regeneration of Callus Culture 

Effect of macromineral medium on PLB formation: Rhynchostylis gigantea shoots of 20-day-old were 

used as culture materials. The young leaf explant was cultured on the macromineral medium for PLB 

formation: MS, VW, 1/2M, supplemented with NAA (0.1 mg/l) and TDZ (0.1 mg/l). Cultivation time 

30 days. 
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Effect of TDZ and NAA on PLB formation: The MS medium supplemented with NAA (0.1, 0.5 mg/l) 

and TDZ (0.1, 0.5 mg/l). Cultivation time 30 days. 

Callus formation: The PLBs were cut into slices that were cultured on the MS medium supplemented 

with coconut water (10%) and IAA (0.1, 0.5, 1, 2 mg/l). Cultivation time 30 days. 

Callus proliferation: Callus from the above study was used in the study of proliferation. Callus mass 

was initially introduced into culture of 500 mg/sample. The culture medium for callus proliferation 

was the MS medium supplement with 2,4-D (0.1, 0.2, 0.5, 0.7 mg/l) and kinetin (0.1, 0.5, 1, 2 mg/l) ). 

Cultivation time 45 days. 

Callus regeneration: The callus from the above study, used as a regenerative material. The mass of 

callus was introduced into culture was 500 mg/sample. The culture regeneration medium of callus was 

the MS medium supplemented with NAA (0, 0.1, 0.5 mg/l), BA (0.1, 0.5, 1 mg/l), TDZ (0.1, 0.5, 1 

mg/l). Cultivation time 45 days. 

Formation and Proliferation of Callus Suspension 

Formation of callus suspension: The callus was used as a culture material for callus suspension. The 

weight of callus transferred to liquid culture was 500 mg/50 ml. The culture medium for callus 

suspension: The MS medium supplemented with 2,4-D (0.5 mg/l), NAA (1 mg/l), BA (1 mg/l) and 

kinetin (1 mg/l). Cultivation time 20 days. 

Callus suspension proliferation: The sixth of cell subculture was used as a culture material. The mass 

callus put into culture medium was 1 g/50ml. The medium for callus suspension proliferation was the 

MS medium supplemented with NAA and kinetin. Cultivation time 20 days. 

Regeneration of Callus Suspension 

Induction of somatic embryo: The sixth of cell suspension subculture was used as a culture material. 

The weight of cell introduced into culture medium was 10 g/50ml. The somatic embryo induction on 

the MS medium supplemented with BA (0, 0.1, 0.3, 0.5 mg/l). Cultivation time 45 days. 

Somatic embryo transfer on agar: The somatic embryo suspension in the above experiment was used 

as the culture material. The volume of cell spread on solid medium was 5 ml/60ml. The culture 

medium for somatic embryo was the MS medium supplemented with NAA (0.1, 0.5 mg/l), BA (0.1, 

0.5, 1 mg/l). Cultivation time 45 days. 

Results and Discussion 

Formation and Regeneration of Callus 

Effect of Macromineral on PLB Formation 

On the MS medium supplemented with NAA (0.1 mg/l) and TDZ (0.1 mg/l) PLB production of 78% 

was stimulated. PLB formed in clusters and had two different PLB forms, round to light blue and 

round white with an acorn with high regeneration rates (PLB 4.6). With a ½ MS mineral medium, the 

PLB has a large rounded shape and low bud regeneration (Table 1). The MS mineral medium was 

used for the following studies. 

Effect of TDZ And NAA on PLB Formation 

All treatments had high PLB formation rates. Young leaves were cultured as PLB formation on the 

MS medium, TDZ (0.1 mg/l), having a PLB production rate of 100% and reaching of 8.6 PLB/sample. 

However, the majority of PLBs were in blue form, only in the TDZ treatment (0.1 mg/l) appeared 

another form of small round white eggs of fish. This was the PLB type for high rate of regeneration 

(Table 2). 

Callus Formation  

The slices of PLB were used for culture. A callus appeared on the MS medium supplemented with 

IAA (1 mg/l), reaching a callus diameter of 3.2 mm (Table 3). The PLB appears less on the surface of 

the callus after 45-50 days of culture. The callus was isolated and cultured on a callus proliferation 

medium. Because the PLB is an embryo-like, the regenerative method of orchids was cultured in vitro. 

Therefore, the callus is derived from embryogenic cells. 

Callus Proliferation 

Rapid callus growth on the semi-solid MS medium supplemented with kinetin (0.5 mg/l) and 2,4-D 

(0.5 mg/l) yielded biomass of 2.377 mg/block, which has a proliferation coefficient of 4.6 (Table 4). 
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The callus is ivory white, with enlarged nucleus, cytoplasmic dense structure of pre-embryogenic 

cells. 

Table 1: Effect of macro-mineral medium on PLB formation 

Macro-mineral medium PLB formation rate (%) Number of PLB/sample 

MS 78 4.6 

1/2 MS 72 2.4 

Vaccine-Went 46 3.2 

CV (%) 12 8.4 
 

Source: Author 
 

Table 2: Effect of growth regulator on PLB formation 

Growth regulator PLB formation rate (%) Number of PLB/sample 

NAA (0.1 mg/l) 100 3.2 

TDZ (0.1 mg/l) 100 8.6 

NAA (0.1 mg/l) + TDZ (0.1 mg/l) 60 4.2 

NAA (0.5 mg/l) + TDZ (0.1 mg/l) 74 78 

NAA (0.1 mg/l) + TDZ (0.5 mg/l) 80 3.6 

CV (%) 14 10.4 
 

Source: Author 
 

Table 3: Effect of IAA on callus formation 

IAA (mg/l) Callus formation rate (%) Callus diameter (mm) 

Control - - 

IAA (0.1 mg/l) - - 

IAA (0.5 mg/l) 18 2.2 

IAA (1.0 mg/l) 74 2.8 

IAA (1.0 mg/l) 100 3.2 

IAA (3.0 mg/l) 68 3.0 

CV (%) 10.6 9.2 
 

Source: Author 
 

Table 4: Effects of kinetin and 2,4-D on callus proliferation 

2,4-D (mg/l) Kinetin (mg/l) Callus biomass (mg) Proliferation rate 

0.0 - 512 1.0 

0.1 - 652 1.2 

0.3 - 924 1.8 

0.5 - 1.642 3.6 

0.7 - 726 1.4 

- 0.1 946 1.8 

- 0.5 1.346 2.6 

- 1.0 1.684 3.2 

- 2.0 1.168 2.2 

0.5 0.5 2.145 4.2 

0.5 1.0 2.377 4.6 

0.5 2.0 1.958 3.8 

CV (%) 10.4 8.2 
 

Source: Author 

Callus Regeneration 

The MS medium supplemented with NAA (0.1 mg/l) and BA (0.5 mg/l) had a 96% bud regeneration 

yield and 3.6 shoots/cluster (Table 5). The unshaped portion of the cell is green, forming a small PLB. 

The PLB derived callus has high regeneration efficiency, bud formation and PLB during regeneration. 

The results of the research were used as a basis for the regeneration of embryogenic callus suspension. 

Formation and Proliferation of Callus Suspension 

Formation of Callus Suspension 

The suspension of mass after 30 days of culture with the MS medium supplemented with 2,4-D (0.5 

mg/l) and kinetin (1 mg/l), resulted in a biomass of 2.186 mg/cluster and the  coefficient of 
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proliferation was 4.2 (Table 6). The cell of suspension was relatively homogeneous. The callus in 

suspension differentiation did not follow certain rules when NAA or BA was added to the MS 

medium. It expressed in various cellular forms, with multiple cell clusters occurring, and a lower 

coefficient of proliferation compared to the MS medium supplemented with 2,4-D (0.5 mg/l) and 

kinetin (1 mg/l). The addition of kinetin and 2,4-D combinations was suitable for the culture of callus 

suspension compared to BA combined with NAA or 2,4-D. 

Table 5: Effect of NAA and BA on regeneration of callus 

NAA (mg/l) BA (mg/l) Callus regeneration rate (%) Shoot/cluster 

0.0 - - - 

0.1 - - 1.8 

0.5 - - 2.6 

- 0.1 68  

- 0.5 78  

- 1.0 72  

0.1 0.1 72 2.2 

0.1 0.5 96 3.6 

0.1 1.0 64 2.8 

0.5 0.1 58 2.4 

0.5 0.5 42 2.0 

0.5 1.0 36 1.8 

CV (%) 14 8.2 
 

Source: Author 

Proliferation of Callus Suspension 

The MS medium supplemented with 2,4-D (0.5 mg/l) and kinetin (1 mg/l) stimulated proliferation of 

callus suspension, a biomass of 8.256 mg/cluster and the coefficient of proliferation was 8.2 (Table 7). 

Cells had homogeneous, fast-growing, less clustered cells, with pre-embryogenic cell structure. 

Addition of kinetin and 2,4-D to the MS medium was appropriate to stimulate the proliferation of 

suspension. 

Table 6: Effect of growth regulators on callus suspension culture 

Growth regulators Callus biomass (mg) Coefficient of proliferation 

2,4-D (0.5 mg/l) + kinetin (1 mg/l) 2.186 4.2 

2,4-D (0.5 mg/l) + BA (1 mg/l) 542 1.4 

NAA (1 mg/l) + kinetin (1 mg/l) 1.106 2.2 

NAA (1 mg/l) + BA (1 mg/l) 744 1.5 

CV (%) 10.6 10.2 
 

Source: Author 
 

Table 7: Effect of 2,4-D and kinetin on proliferation of callus suspension 

Growth regulators (mg/l) Callus biomass (mg) Coefficient of proliferation 

2,4-D (0.5 mg/l) + kinetin (0.5 mg/l) 7.642 7.6 

2,4-D (0.5 mg/l) + kinetin (1 mg/l) 8.256 8.2 

2,4-D (0.5 mg/l) + kinetin (2 mg/l) 6.284 6.2 

CV (%) 10.4 8.2 
 

Source: Author 

Regeneration of Callus Suspension 

Induction of Somatic Embryo Culture 

In the culture of cell suspension, the cell suspension is stimulated for regenerated induction in a liquid 

medium or on a semi-solid medium prior to the culture of regeneration. The process of inducted-

stimulation requires the addition of cytokinins and the reduction of auxins. TDZ does not stimulate 

embryogenesis (Quang, 2011). The suitable medium for induction of embryogenesis was MS 

supplemented with BA (0.3 mg/l). The embryonic cells in culture medium above were formed with 

active densities (1.3x104 cells/ml) and their efficiency of induction was 82% (Table 8). The rate of 

biomass proliferation decreases rapidly, whereas the efficiency of embryo-formed activation increases 

rapidly. The cell suspension differentiated completely to embryo after 45 days of culture. 
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Table 8: Effect of BA on induction of embryogenesis 

BA (mg/l) Densities of activated-cells 

(CFU/ml) 

Efficiency of activation (%)  

0 0.4 x 104 26 

0.1 1.1 x 104 72 

0.3 1.3 x 104 82 

0.5 1.0 x 104 68 

CV (%) 12.8 10.8 
 

Source: Author 

Regeneration of Somatic Embryo on Agar Medium 

The MS medium supplemented with NAA (0.1 mg/l) and BA (0.5 mg/l) was suitable for regeneration 

of callus. Shoot regeneration was healthy, with no variability, with 96% regeneration rate, shoots of 22 

shoots/5ml somatic cell suspension (Table 9). Harvest was 4,400 shoots per liter of cell suspension. 

Table 9: Effect of NAA and BA on regeneration of callus 

NAA (mg/l) BA (mg/l) Callus regeneration rate (%) Number of shoot/5ml 

embryo cell suspension 

- 0.1 66 14 

- 0.5 74 18 

- 1.0 68 16 

0.1 0.1 70 18 

0.1 0.5 96 22 

0.1 1.0 66 15 

0.5 0.1 52 12 

0.5 0.5 38 10 

0.5 1.0 30 7 

CV (%) 12  
 

Source: Author 

Conclusion 

Formation and regeneration of callus: Young leaves were cultured to form PLB on the MS medium, 

TDZ (0.1 mg/l). The slices of PLB was cultured on the MS medium, IAA (0.1 mg/l) for callus 

formation, callus proliferation on the MS medium, 2,4-D (0.5 mg/l), kinetin (1 mg/l), and regeneration 

on the MS medium, NAA (0.1 mg/l), BA (0.5 mg/l) yielded high bud regeneration. The non-

regeneration portion of the cell turns blue, forming small particles of the PLB. 

Formation and proliferation of callus suspension: The cell suspension formation after 10 days cultured 

on the MS medium supplemented with 2,4-D (0.5 mg/l) and kinetin (1 mg/l), resulted in a coefficient 

of biomass proliferation of 4.2. Cells that produce suspension did not follow certain rules; appeared as 

many different cell shapes, and many clusters of cells. After 30 days of culture, the cells had a uniform 

shape; cells proliferated faster and there was less clumping. There was a part of the callus that 

differentiates into embryonic cells. 

Regeneration of embryogenic callus suspension: The callus suspension was induced to embryo on the 
MS medium, BA (0.3 mg/l) and regenerated on the MS medium, NAA (0.1 mg/l), BA (0.5 mg/l), a 

regeneration rate of 96% was achieved and shoots reached 22 shoots/5ml of somatic embryo 

suspension. A system of rapid micropropagation of Rhynchostylis gigantea was established using the 

somatic embryogenesis technique, which yielded 4,400 shoots per liter of cell suspension. 
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UTILIZATION OF BY-PRODUCTS GENERATED BY A WOOD GASIFICATION 
PLANT THROUGH ITS USE FOR THE RECLAMATION OF DISTURBED 

TERRAINS 

Petar G. Petrov1 

 

Abstract: One of the biggest disturbances and pollutants of the environment occur due to the mining industry. For this reason, 

when talking about the restoration and recultivation of damaged lands and soils a recovery of the disturbed areas affected by 

mining activities should be first understood. Current waste management trends make us look for opportunities to recultivate 

disturbed mining areas by using waste or products that have the necessary properties and are a by-product (or waste) of industry. 

In this study, we have investigated, through laboratory methods, the possibility of using a by-product from a biomass 

gasification plant (FP) that potentially possesses the properties to improve soils quality during the reclamation process. 

The paper analyzes the possibilities of using the FP by defining its effect on the soil forming process on disturbed sites, 

including: acidity, content of nutrients and mobility of heavy metals.  

In order to determine the possibility of using the FP to enhance soils quality, in the experiment, we used soils that are going to 

be used for the reclamation of the Eastern embankment of the Ellatzite copper mine and by-product (FP), generated from a 

Biomass gasification plant located near the mine. 

The territory that is possible to be reclaimed with FP is an embankment covered with rocks from the Ellatzite mine which has 

acidic reaction, high content of heavy metals and very low organic content. In general, conditions for land reclamation are 

severe and specific measures need to be implemented to achieve sustainable results. 

UDC Classification: 502, DOI: 10.12955/cbup.v7.1487 

Keywords: mining reclamation, recultivation, soils, utilization, biomass, gasification 

 

Introduction 

The biggest disturbances and pollutants of the environment occur due to the mining industry, the 

enrichment of raw materials, the energy industry and the chemical industry (Kundu et. al.; 1997; Leia 

et al., 2016). For this reason, when talking about the restoration of damaged lands and soils, a recovery 

from the impact of these anthropogenic activities should be first understood (Zheleva, 2010; Sheoran 

2010). 

The extraction of minerals in an open way inevitably leads to the generation of large amounts of mining 

waste for storage and disposal. Although the present priority continues to be the prevention of already 

generated waste, it is important to try to cease pollution by achieving the requirement of getting to the 

process of "end of waste" (Kostadinova et al., 2014, 2015). 

Current waste management trends make us look for opportunities to recultivate disturbed mining areas 

by using waste or products that have the necessary properties and are a by-product (or waste) of an 

industry. In this study, we have investigated, through laboratory methods, the possibility of using a by-

product from a biomass gasification plant (FP) that potentially possesses the properties to improve soil 

quality during reclamation processes. 

The paper analyzes the possibilities of using the FP by defining its effect on the soil forming process on 

disturbed sites, including: acidity, content of nutrients and mobility of heavy metals. The scientific set-

up involves mixing the FP with soils, used for reclamation of disturbed areas (East embankment of 

Ellatzite mine), in different ratios.  

In order to determine the possibility of using the fermentation product (FP), generated by the biomass 

gasification process, to enhance soils quality, in the experiment, we used soils that are going to be used 

for the reclamation of the Eastern embankment of the Ellatzite copper mine and by-product (FP), 

generated from a Biomass gasification plant located near the mine. 

The territory that is possible to be reclaimed with FP is an embankment covered with rocks from the 

Ellatzite mine which has acidic reaction, high content of heavy metals and very low organic content. In 

general, conditions for land reclamation are severe and specific measures need to be implemented to 

achieve sustainable results. 

The main characteristics of the soils to be used for reclamation of the East embankment of Ellatzite mine 

are presented in Table 1. 
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Table 1: Main characteristics of the soils to be used for reclamation of East embankment of Ellatzite 

mine  

Soil Total N Organic C pH Ca K Mg Na P P 

 % %  % % % % mg/kg (pH 4,8) 

Sample 1 0.087 1.12 5.67 0.11 0.1 0.89 0.1 530 12.5 

Sample 2 0.026 0.88 5.16 0.12 0.11 0.92 0.11 528 10.1 
 

Source: Zheleva et al., 2015 

The content of heavy metals in the soils to be used for reclamation of the East embankment of Ellatzite 

mine are presented in Table 2. 

Table 2:  content of heavy metals in the soils to be used for reclamation of East embankment of 

Ellatzite mine  

Soil As Cr Cu Fe Mn Ni Pb Zn 

 mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Sample 1 22.5 129.6 80.3 5.33 567 46.6 24.3 73.6 

Sample 2 23.2 44.7 80.7 5.54 538 31.5 29.8 67 
 

Source: Zheleva et al., 2015 

To achieve the goals of the study we set-up following tasks: 

 Determination of the density and moisture content of the fermentation product and the soils. 

 Determination of the influence of the product on the pH in mixture at different ratios of 

fermentation product / soil materials. 

 Determination of the carbon content and essential nutrients in the soils and the fermentation 

product and in the mixtures of soils and the fermentation product. 

 Determination of the content of the major heavy metals contained in the bulk rock from the 

designed site. 

Methodology and methods  

The main method of work to characterize the quality of the FP as an element of the soil-forming process 

is an ex-sito experiment. During the work, four mixtures with different ratio soils/fermentation product 

are formed. The following mixture ratios were examined: 

 I variant of mixture  FP:S = 1:1 

 II variant of mixture FP:S = 1:2 

 III variant of mixture FP:S = 1:3 

 IV variant of mixture FP:S = 1:4 

We tested the mixtures, pure soils and FP for the following parameters: bulk density (Q); relative density 

(D); soil-hydrological qualities (FH); capacity of active moisture (CAM); soil reaction (pH); humus (as 

carbon content); total nitrogen; K2O; P2O5; salinization in aqueous extract; and total content of heavy 

and some other metals. 

Subsequently, to determine the density of the mixture of fermentation product and soils in a volume 

ratio of FP:S = 1:4, an experiment was made with rings with a volume of 100 cm3 - one ring is filled 

with a fermentation product and 4 - with soils. The five volumes were well mixed and their water 

properties, volumetric density and pH were reported. 

Results and discussion  

The physical and chemical properties of the FP, soils and the product obtained after their mixing in 

certain ratios, show the possibilities for their utilization for reclamation of the Eastern embankment of 

the Ellatzite mine. 

Physical properties.  

The density and water properties of the soils and the FP are radically different (Table 3). The FP is 

analyzed in dry and wet condition. Both the dry and the wet product have the same bulk density (Q) - 

0.26 g/cm3 - 5 times smaller than the bulk density of the soils. This density of FP is even lower than the 

average density of humus in soils at the mining area. When soils are mixed with the FP, the density are 

going to increase and will reach the density of the humus. For mixture with ratio FP:S = 1:4, the density 

of the mixture is going to be 1,156 g/cm3. 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

977 

The analysis shows that the FP is an organic material that has not completed its transformation into 

humus. The processes of decomposition and turning it into humus will reduce its volume in the future. 

It’s transformation into humus, when it is mixed with soils will be significantly faster than the formation 

of the natural humus in soils in the area. At the same time, the reclamation layer of FP + soils will 

become thinner not only due to shrinkage, but also due to the ongoing erosion processes.  

Table 3: Density and water indices of the fermentation product and soils 

Sample  FH 

(%) 

CM 

(%) 

MH 

(%) 

MPW 

(%) 

CAM  

(%) 

Q 

(g/сm3) 

Soils  33.83 27.54 3.77 5.05 22.49 1.38 

FP - dry  389.29 338.97 43.79 58.68 280.3 0.26 

FP - wet  335.64 318.94 - - - 0.26 
 

Source: Author 

Analyzes of the water properties of the FP (Table 3) shows, that the common moisture (CM) of the FP 

is 11.58 - 12.53 times higher than the soil’s CM, the maximum hygroscopicity is 11 times higher, the 

MPW is 11.7 times higher and the capacity of active moisture (CAM) is 12.5 times higher for the FP 

than for the soil’s small fraction. That numbers shows that if we use a 50-cm layer of pure FP for 

reclamation it will absorb and retain moisture almost five times its own mass, making the reclamation 

layer unsustainable and the likelihood of slipping or sliding of the layer very high. For that reason, it is 

appropriate to mix FP with soils in a ratio that will prevent sliding. 

Data from the analysis of FP and soils mixed in volume ratios give more favorable results due to better 

physical properties than FP by itself. The mixture has a density approximately the same as the natural 

soils of the area (Q = 1.28 - 1.38 g/cm3). The water properties are also close to those of the natural soils 

and considerably more favorable than those of the soils, planned to be used for recultivation and used 

in our study. Base on the result we assume that the mixture of FP and soils will have better physical 

properties that pure FP or pure soil because the mixture will retain more water that just FP for a longer 

time, but will not increase its weight. 

Table 4: Density and water properties of a mixture in volume ratios of FP:S=1:4. 

Sample code 
рН 

FH 

(%) 

CM 

(%) 

Q 

(g/сm3) 

Description of the 

samples 

Attempt 1 6.7 58.64 51.79 1.38 FP:S = 1:4 

Attempt 2 6.8 51.35 48.66 1.28 FP: S = 1:4 

Attempt 3 6.7 53.39 49.48 1.38 FP: S = 1:4 

Average 6.7 54.46 49.98 1.35 FP: S = 1:4 

4-ЗМ 5.8 40.15 32.56 1.52 Soils 
 

Source: Author  

During the study we have analyzed other properties of the mixed materials – acidity, electrical 

conductivity (salinization), content of basic nutrients (CBN). The results are presented in Table 5. Each 

material and mixture are tested 3 times.  

Analyzes of the acidity of the soils shows that they have an acidic to slightly acidic reaction. The FP, 

conversely, has a neutral and slightly alkaline reaction. When mixing the two products, the reaction is 

changed smoothly and comparatively slowly from pH 7.4 to 6.9 according to the change in the ratio 

from FP:S = 1:1 to Ratio FP:S= 1:4. The pH remains significantly high in any of proposed ratios. 

Based on these analyses we conclude that the ratio FP:S = 1:4 is the most appropriate for reclamation 

purposes. 

Unlike acidity, the conductivity of the soils is low, but the conductivity of the FP it high and slightly 

exceeds the accepted salination limits of 4 dS/m. Mixed, however, in a ratio of 1:4 they do not represent 

a danger of deterioration of the forestry function of the newly formed substrate. 

Carbon content in soils for recultivation is negligible, whereas in the FP it is almost 10 times higher than 

in the natural soils. In the proposed recultivation ratio FP:S = 1:4 the carbon content is approximately 

8.14 %. 

The content of the main nutrients in the soils is very low, especially the nitrogen content. On the other 

hand, the content of the nutrients (nitrogen, phosphorus and potassium) in FP are in a higher concertation 
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than the recultivation soils and natural soils in the region. When they are mixed in ratio FP:S = 1:4, 

essential nutrients significantly decrease, but their concentrations remain higher than those in natural 

soils. Therefore, during the first year, planted vegetation does not need mineral fertilizers. 

Table 5. Acidity, electroconductivity, hydrolytic acidity (H), carbon content and main nutrients 

Description of 

the samples 
Attempt 

pH 

Н2О 

ISO 

10390) 

Electrical 

conductivity 
H С N Р2O К2O 

mS/cm meq/100g % % mg/100g mg/100g 

Soils  1 5.8 0.110 2.41 0.13 0.037 4.10 6.1 

Soils  2 5.8 0.119 2.50 0.12    

Soils  3 5.9 0.114 2.33 0.13    

FP 1 7.4 4.36  40.44 3.412 199.68 1462.0 

FP 2 7.4 4.27  33.46    

FP 3 7.4 4.28  46.70    

FP:S=1:1 1 7.2 2.76   1.651 189.00 721.8 

FP:S=1:1 2 7.2 2.63      

FP:S=1:1 3 7.2 2.65      

FP:S=1:1 1 7.1 1.97   1.08 185.50 421.3 

FP:S=1:2 2 7.1 1.98      

FP:S=1:2 3 7.1 2.01      

FP:S=1:3 1 7.0 1.60   0.87 183.75 334.5 

FP:S=1:3 2 7.0 1.64      

FP:S=1:3 3 7.0 1.61      

FP:S=1:4 1 6.9 1.31 1.59  0.69 78.75 276.5 

FP:S=1:4 2 7.0 1.29 1.37     

FP:S=1:4 3 6.9 1.26 1.37     
 

Source: Author 

Regulation of acidity 

The results from analyses of acidity of are presented in Table 6.  

Table 6: Changes in acidity of mixtures of fermentation product (FP) and soils at different ratios 

Sample Mixture Ratio FP:S FP kg/m3:EM kg/m3 рНН2О 

Soil Q = 1.38 

(g/cm3) 

- - 5.8 

Fermentation 

product (FP) 

Q = 0.6 

(g/cm3) 

- - 7.4 

     

FP:S=1:1 Mixture 1 1:1 FP 260 kg/m3:EM 1380 kg/m3 7.2 

FP:S=1:1 Mixture 1 1:1 FP 260 kg/m3:EM 1380 kg/m3 7.2 

FP:S=1:1 Mixture 1 1:1 FP 260 kg/m3:EM 1380 kg/m3 7.2 

FP:S=1:2 Mixture 2 1:2 FP 260 kg/m3:EM 2760 kg/m3 7.1 

FP:S=1:2 Mixture 2 1:2 FP 260 kg/m3:EM 2760 kg/m3 7.1 

FP:S=1:2 Mixture 2 1:2  FP 260 kg/m3:EM 2760 kg/m3 7.1 

FP:S=1:3 Mixture 3 1:3 FP 260 kg/m3:EM 4140 kg/m3 7.0 

FP:S=1:3 Mixture 3 1:3 FP 260 kg/m3:EM 4140 kg/m3 7.0 

FP:S=1:3 Mixture 3 1:3 FP 260 kg/m3:EM 4140 kg/m3 7.0 

FP:S=1:4 Mixture 4 1:4 FP 260 kg/m3:EM 5520 kg/m3 6.9 

FP:S=1:4 Mixture 4 1:4 FP 260 kg/m3:EM 5520 kg/m3 7.0 

FP:S=1:4 Mixture 4 1:4 FP 260 kg/m3:EM 5520 kg/m3 6.9 

Average values 

 Mixture 1 1:1 FP 260 kg/m3:EM 1380 kg/m3 7.2 

 Mixture 2 1:2 FP 260 kg/m3:EM 2760 kg/m3 7.1 

 Mixture 3 1:3 FP 260 kg/m3:EM 4140 kg/m3 7.0 

 Mixture 4 1:4 FP 260 kg/m3:EM 5520 kg/m3 6.9 
 

Source: Author 
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Adding the FP to soils for embankment reclamation will increase the pH by about one unit. With regard 

to reclamation, this change will not have a significant impact on acidity of the reclaimed territory 

because the main negative factor affecting vegetation is the pH of the dumped mining waste underneath.  

However, if we use the FP:S=1:4 ratio, during the first year of grassing and afforestation of the 

embankment, there will be no need of liming. 

Content of heavy metals 

Analyzes of heavy and some other metals content in FP and Soil are presented at Table 7. The results 

are compared with soil quality standards in Bulgaria, defined by Ordinance № 3 on the standards for 

permissible content of hazardous substances in soils/August 2008. 

Table 7: Content of heavy and some other metals in FP and soils 

Sample code 
Fe Pb Cu Mn Zn Cd Mg Ca Na 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Soils 70671 49.8 449.4 627.9 37.4 2.26 2503 579 132 

FP 3786 5.1 36.3 232.8 140.9 1.14 3579 6620 315 

Precautionary 

values 

 40 50  110 0.6    

MPC  130 140  390 2.5    
 

Source: Author 

The results show that the FP does not contain heavy metals above the precautionary values except zinc 

and cadmium.  

Only iron is noted in quantities well above the average soil content, both in the soil and in the FP. 

Unusual is the Ca:Mg ratio where the content of Mg is almost 5 time higher than Ca. In soils under 

normal condition the ratio of Ca:Mg should be 4:1. In the soils, the calcium content is significantly 

below the average soil content, which is due to the soil - forming rock and is a prerequisite for 

acidification. More favourable is the ratio of the FP, where Ca:Mg is almost 2:1, but still far from natural 

soils (4:1). Based on these finding, during the first years of reclamation, while the processes of 

transformation of the FP into humus are running, the level of acidity and conductivity of the soil-forming 

material must be monitored. 

Recommendations for reclamation  

The study on properties of soils that are going to be used for reclamation, FP and mixtures at different 

ratios of both products give us a reason to conclude that the FP can be used as soil-forming material and 

a catalyst of the soil-forming processes of the embankment reclamation. The main issues that need to 

be addressed with the reclamation project are:  

 What should the mixing ratio of the FP with the soils be, so to be a good root layer for the 

growth and development of the tree-shrub vegetation and to accelerate the ecosystem 

development;  

 How thick could be the reclamation layer be without disturbing the long-term stability of 

the reclaimed slopes at the different angles of inclination. 

The present study answers these questions and, based on the results obtained, we can streamline the 

basic requirements for the reclamation of the Eastern embankment when FP is used.  

FP added to soils in a 1:4 ratio (FP:S) will improve the physical and chemical properties of the 

reclamation layer without endangering the stability of the terrain.  

Based on physical properties of the FP and the mixture of FP and soil we recommend the thickness of 

the infilling on the slopes without additional reinforcement measures to not exceed 40 cm, due to the 

risk of slipping. From the point of view of bio-reclamation efficiency, a 50 cm embankment thickness 

would be much more appropriate, but in this case additional reinforcement measures are obligatory. In 

flat areas this thickness may be even greater. Strengthening the slopes can be done by building of 

strengthening matting. The expected behavier of the recultivated embankment slope with soils and FP 

are shown on Figure 1. 

Figure 1А shows the embankment after its covering with a FP:S recultviation layer and afforestation: 1. 

Upper reclamation layer containing FP and soils (thickness 0.40 – 0.50 m); 2. Underneath layer 
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containing small fraction mining waste mixed with lime (thickness 0.50 – 0.70 m); 3 Embankment 

surfaces; 4. Afforested saplings. 

Figure 1: Expected shrinkage of the embankment during development of the soil formation process 

Figure 1А 

 

Source: Author 

 

Figure 1: Expected shrinkage of the embankment during development of the soil formation process 

Figure 1B 

 

Source: Author 

Figure 1В shows the embankment after a period of 2-5 years after reclamation: 

1. The angle of surface layer of reclaimed slope at the beginning of the reclamation; 

1’. The angle of surface layer of reclaimed slope after shrinkage on the embankment;  

2. Soil-forming layer from the weathering FP:S mixture, mixed with the small fraction that has 

penetrated between the rocks and the weathering rock products; 
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3. Rock embankment and leeward rock products mixed with penetrated small fraction of mining 

waste. 

4. Trees, whose roots have penetrated between rock materials. 

Fertilization norms 

When the fermentation product is mixed with soil mass in FP:S = 1:4 ratio, the essential nutrients are 

significantly reduced but still their concentrations remain higher than those in the natural soils. For these 

reasons, in the first years (1 - 2) of the biological reclamation the plants do not need mineral fertilizers. 

However, in the years to come, the growth of grass and tree-shrub vegetation will probably require the 

introduction of combined mineral fertilizers. Their norms should be determined after analysis of the 

humus and essential nutrients content in the root layer of vegetation. Soluble fertilizers should be 

introduced two or three times a year in small doses as the saplings are still small and the absorption 

becomes slow, and the wash water regime will aid the washing of larger quantities of fertilizers to the 

catchment area below the embankment. 

Conclusion 

FP is a proper product to be used as a soil enhancer for recultvation of disturbed areas affected by 

mining, and characterized with high pH and low nutrition properties.  

The best ratio FP:S is 1:4, because it present the good positive influence on pH, nutrition properties and 

at the same time does not put at risk the stability of the embankment.  

Тhe use of FP for reclamation reduces the need to add additional meliorants, such as lime and fertilizer 

for at least the first years after recultvation; 

For aplicaiton of the FP for reclamation of embankments with acidic rocks and steep slopes, we can 

make the following recommendations to the reclamation technology: 

Before backfilling the reclamation mixture (Soils + FP), must be insert lime, on the deposited rock 

materials at a norm of 30-50 % of the calculated amount necessary to neutralize a 30 cm layer of rock 

material, i.е. 2.5 - 3 t/ha. The aim is to build a film that prevents the acidification of an upper reclamation 

layer. There is no need to introduce lime in the mixture of FP and soils, because the reaction is neutral. 

In this case, for 4 to 5 years there will be no need for liming. After this period has elapsed, the acidity 

analysis of the root layer will show the need for liming; 

To minimize the risk of sliding and sliping, it is neccesary to ensure the stability of the slopes; 

After the first year observations of the recultivated terrain should be provided in order to assess the 

behavior of the FP in real conditions. The observations shall include at least: changes in pH and the 

determination of the need for additional liming; stability of recultivated terrain, risk assessment of 

landslides and erosion, analysis of the need for further strengthening; and nutrient content after the first 

growing season, incl. an assessment of the need and fertilization norms for the coming years. 
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CONTAMINATION OF SOILS BY HEAVY METALS AND THEIR INFLUENCE 

ON THE ENVIRONMENT IN BULGARIA 

Tsvetelina Petrova1, Iskra Simova2, Martin Pushkarov3, 

Rositsa Velichkova4, Detelin Markov5 

 

Abstract: Heavy metals are one of the major pollutants. The main sources of pollution are industry, transport, the use of 

pesticides and mineral fertilizers in agriculture, the military industry, etc. 

Pollution is mostly around businesses, highways and treated terrains and they are polymetallic, mostly from Cu, Pb, Zn, Cd, 

Hg, As and others. 

In the current paper the main heavy metals for Bulgaria for the different sources of pollution are presented. An analysis of 

data for problem areas is made, according to sources of pollution. An analysis of the impact of pollutants on the environment 

is also conducted. 

UDC Classification: 5(502), DOI: 10.12955/cbup.v7.1488 

Keywords: soil, heavy metal, environment, pollution  

 

Introduction 

Universal pollution of the environment, air and water naturally reflects on а soil contamination. Soils 

pollutants include liquid and solid pollutants from households however, industry and agriculture are 

the major polluters. The main soil pollutants are metals and their compounds used in agriculture, 

fertilizers of different origins, pesticides, radioactive substances, etc. 

The presence of pollutants which exceeded limit values (LV) can lead to negative impacts towards the 

production of food.  

Heavy metal soil pollution has a direct social significance, especially for children. Playing outdoors, 

small children could take many contaminants orally, not only from contaminated soils, but also from 

the food and the air. 

There is a group of metals for which the term "heavy" has meaning of "toxic". In recent decades, the 

term "heavy metals" has appeared in specialized scientific literature, which is associated with a 

negative impact and the perception of something dangerous and toxic to living organisms (animals and 

plants). Heavy metals include all metals with a relative atomic mass greater than 40 or with a density 

greater than 5 g / cm3. At the same time, some of them: Cu, Zn, Mo, Co, Mn, Fe, etc. play an 

important role in plants and animals (Dinev et al., 2011; Pollution sources, 2007) 

The main sources of heavy metal pollution are industry, transport, the use of pesticides and mineral 

fertilizers in agriculture, the military industry, etc. 

This work summarizes the characteristic pollutants from different origins in Bulgaria. An analysis of 

data for problematic areas is proposed, according to the sources of pollution/contamination. This is 

also scrutinized by an analysis of the impact of pollutants on the environment.  

Assessment of soil contamination 

Within the last 50-60 years, as a result of the rapid development of scientific and technological 

progress, inadequate management or criminal negligence, a number of industrial breakdowns and 

accidents occurred in large industrial sites and nuclear power plants. In many parts of the world, 

pollution covers almost 100% of the water bodies, nitrogen oxides are 10-15 times above the LV, 

sulfur anhydride almost 50-60 times above the LV, and almost half of the population live in a polluted 
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atmosphere, and are exposed to polluted food and water (Dinev et al., 2011). Salinization and 

pollution of arable land, destruction of forests, changing of the atmosphere, water scarcity and 

pollution, etc. have caused more than 400 million people worldwide to live in polluted ecological 

conditions and more than 230 million in a water deficit (Dinev et al., 2011). Therefore, the issues of 

biosphere degradation and pollution of its components are a new element of ecological and human 

security and are a problem for the survival of mankind. 

Soil pollution is not a new problem, but its nature has begun to be discussed only after the 

Environmental Conference held in Stockholm in 1972. Soil pollution is considered in when the 

concentration of pollutants is bigger than the LV. It is also known that mankind uses about 500,000 

chemical compounds and substances, and more than 100,000 are man-made, e.g. are not found in 

nature, of which 15,000 trigger anxiety, and 500 substances entering the soil substrate are considered 

dangerous and harmful to living creatures and threaten the fertility of soil and human health. 

Soil pollution with heavy metals such as cadmium, lead, chromium, copper, zinc, mercury and arsenic 

are worrying. Heavy metals are naturally present in soils, but their increased concentration is due to 

industry, agriculture, waste incineration, fuel burning, road transport, etc. 

The pollution of agricultural lands with heavy metals leads to a reduction in yields and an increase in 

the amount of harmful elements in plant production, and hence to a shift in the food chain. The 

accumulation of heavy metals in meadows occurs mainly in the surface five centimeters and during 

grazing goes directly into the animals. 

Heavy metals are toxic and obstruct soil micro-organisms’ activity. Heavy metal concentration in soils 

can last for decades (Vasilev et al., 2011). 

The main source of pollution is the large industrial plants for ferrous and non-ferrous metals and ore 

extraction activities, which are a source of pollution through wastewater and tailings ponds for the 

disposal of waste from primary processing. Soil pollution is the result of their uncooperative 

exploitation, insufficient and inefficient water treatment facilities and low ecological control. 

When assessing soil contamination according to the Bulgarian State Standard, the major groups of 

pollutants which change the acid-alkali and oxidation conditions are defined. As a consequence, they 

deteriorate the quality of the soil. Based on the impact and stability of the soils on the substances they 

are classified as: 

1. highly resistant - clayey, carbonate, saturated with bases and rich in organic soils; 

2. medium resistant - sandy clayey, neutral medium saturated with bases and rich in humus soils; 

3. poorly resistant - sandy and unsaturated with base soils. 

By  the contamination level the soils are divided into: 

1. highly contaminated - the content of the elements exceeds several times the LV, which results in 

deterioration of the soil properties; 

2. moderately contaminated - the content of the elements in the soil exceeds the LV, but it does not 

lead to a change in the soil properties; 

3. slightly polluted - the content of the elements is between the background and LV (Green book, 

2003; Water, 2007). 

Analysis of the Problematic Areas in Bulgaria 

In this part of the paper, an analysis of the problem areas in Bulgaria is made. Results for LV are given 

and an assessment of contaminant based on Ordinance No. 3 on the content of harmful substances in 

soils (SG, 1979 , SG,1997) is made, using a coefficient of technogenicity Ct (ratio between the 

measured content and the relevant LV).  

The total area of the polluted lands above the maximum concentration limits amounts to 43660 ha, 

which represents 0.7% of the agricultural territories of the country. 61.3% of the polluted soils are 

close to industrial enterprises, of which 8 160 ha are polluted five times above the LV . The areas in 

the three-four kilometer zones around the major industrial sites (Eliseyna, Kardzhali, Pirdop, Plovdiv, 

Kremikovtzi, etc.) are the most affected. They are mapped in detail (in M 1: 5000 and M 1: 10 000) 

and the ecologically polluted agricultural lands from industrial activity have been investigated. All 
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studies exist as digital models and can be used to impose different land use regimes depending on the 

degree of pollution (Vasilev et al., 2011). 

The problematic areas in Bulgaria according the contaminants are shown on Figure 1  

Figure 1: Problematic areas in Bulgaria  

 

Source: Authors 

The following figures (Figures 1 - 6)  show the pollution in problem areas in Bulgaria, depending on 

the concentration of LV. 

Figure 2 Limit values in Kremikovtsi Figure 3: Limit Values in Pirdop 

  

Figure 4: Limit values in Plovdiv Figure 5: Limit values in Kardzhali 
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Figure 6: Limit values in Eliseyna 

 

Sources: Authors 

These results present the problematic areas that overrun the LV. In Kremikovtsi, Plovdiv and 

Kardhzali the most excess is between 1-2LV, while in Pirdop and Eliseyna it is above 5 LV. 

Sampling and analysis are performed in accordance with ISO Standards No. 11466 and 11047 in the 

basic RIEW laboratories and the accredited laboratory of the EEA.  
The National Network for Monitoring and Control of Soil Pollution with Heavy Metals and Metals is 

organized according to the source of pollution. The number of points in the monitoring and control 

network is 303, broken down by sources of pollution as follows: industry (92) chemistry (80 pieces), 

irrigation (52 pieces), road transport (79 pieces) 

The total number of checkpoints included in the national monitoring network is 92. They are located 

both in environmentally-congested areas and close to most industrial areas of larger cities. Subject to 

control are also the areas with mining activity, despite the cessation of activity in most of them. 

Depending on the controlled potential sources, the results obtained are as follows: 

"Kremikovtzi" AD - Sofia: 7 control points, with no significant change in the accumulated quantity of 

heavy metals in recent years.  Yana, 500 meters from the plant, maintains levels of 3.5 Kt for lead up 

to 4.5 Kt for As. The modified land use of corn in cereal crops (barley) is appropriate for these 

overbearing contents (Vasilev et al., 2011). 

Miner Pirdop Med AD: 5 control points. The accumulation of additional amounts of heavy metals, 

predominantly Cu, as well as the dynamics of soil acidity, is recorded. 

The soil and land use in the area, combined with the abundant copper, arsenic and SO2 oxide content, 

make the area problematic with a view to implementing a policy for sustainable land management and 

land use. 

KCM AD - Plovdiv: 10 control points without significant change in pollution. At KCM station located 

500 m southeast of the plant, the measured contents are 26.4, 6.8 and 13.9 Kt, respectively, for lead, 

zinc and cadmium. The soils in the area of pollution are carbonates, which block the digestibility of 

heavy metals by the vegetation. Traditional land use in the area of vineyards and orchards 

(accumulating in the heavy metals) also favors countering the negative impact of existing pollution. 

"OCC" AD - Kardzhali: 7 checkpoints, registered change in the contents of lead, zinc and cadmium at 

2 points, located up to 1 km from the emitter (Vasilev et al., 2011). 

"MK" - Eliseina: 5 control points, 4 of them located in yard and 1 in levels. Extremely high levels of 

heavy metals in the soils. There is a real health risk due to land use for agricultural purposes. 

In Figures 7-11, the contaminant in problem areas in Bulgaria according Ct coefficient and the number 

of the control points mention above are summarized. 

Conclusion 

Soils are subject to ever stronger pressures created or reinforced by human activities such as 

inappropriate agricultural and forestry practices, industrial activities, landfilling, tourism or city 

planning. These activities damage the ability of soils to continue to fulfill their essential functions. In 
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addition, soil degradation has a strong impact on other environmental components, such as water and 

biodiversity, as well as on climate change, human health and food safety. 

Figure 7  Figure 8 

  

Figure 9 Figure 10 

  

Figure 11 

 
Sources: Authors 

Strategic approaches to soil contamination require both preventive measures and remediation of 

contaminated soils and groundwater. Preventive measures consist of reducing industrial pollution and 

soil and groundwater protection. 

The presented result can be helpful for more detailed assessment of the soil contamination and 

preventive measures in the future. 
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ASPECTS CONCERNING THE MEASUREMENT OF FLATNESS DEVIATIONS 

Laurentiu Rece1, Tone Ionescu2, Virgil Florescu3, Amelitta Legendi4, Carmen Ardelean5 

 

Abstract: This article points out the problems resulting from the calculation of flatness deviations against the adjacent 

surface defined according to SR EN 1101-2017 and proposes the use of a larger number of measurement points for improved 

accuracy, along with the identification of a reference plane surface with the help of matrix calculations. All deviations should 

be re-calculated by comparison to this reference plane. In order to reduce the large number of errors resulting from many 

rounding applied, this paper proposes the method of deviation measurement at symmetrical coordinates, while the calculation 

of the reference plane surface would be made with the help of an original method, whereby the number of operations is 

reduced to a minimum in order to increase accuracy. 

UDC Classification: 621.7, DOI: 10.12955/cbup.v7.1489 

Keywords: flatness deviations, accuracy, reference plane surface, MATLAB matrix. 

 

Introduction 

There are many types of component parts for which flatness deviations are very important, in view of 

the appropriate operation of the subassembly they belong to. For instance, many hydraulic components 

have one or more flat surfaces, while dispensers or hydraulic blocks have a rectangle parallelepiped 

shape. For instance, in the case of a hydraulic dispenser (Figure 1) the contact surface A must comply 

with strict flatness requirements in order to be fully operational. The task requires a measurement of 

the flatness deviations of surface A, along with a suggested method for the measurement of these 

deviations (Rece, 1999).  

Also, the quality control of manufactured equipment imposes high accuracy requirements and, in 

certain cases, the flatness deviations are the most important characteristic in the view of parts’ 

accuracy. 

According to SR EN ISO 1101-2017, the flatness deviation is defined as the maximum distance 

between the real surface and the adjacent plane surface, measured within the limits of the reference 

surface or of the entire surface. The adjacent plane surface is defined as being tangent to the real 

surface, and thus placed so that the maximum distance between the real and plane surfaces is kept to a 

minimum. This definition may become a source of confusion, due to the fact that determining the 

adjacent plane surface is difficult, debatable or even impossible, depending on the chosen 

measurement method (Capitanu, Florescu & Badita, 2016).  

In practice, different methods (Legendi, A.,1994) for determining a reference plane surface are used: 
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Figure 1: The hydraulic dispenser 

 

Source:  Authors 
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i. Method of the plane surface defined by three random points; 

ii. Method of the plane surface defined by matrix material (MATLAB). 

Apart from these two, we propose a new method, with a significantly higher degree of accuracy: 

Method of the plane surface defined by the smallest squares theory/ LEAST-SQUARES METHOD. 

Method of the plane surface defined by three random points 

For this method, the part under study must be supported by means of three adjustable supports on a 

control table (Figure 2). Using a comparator clock, the points O1, O2 and O3 opposite the supports (R1, 

R2, R3) are bent and these supports are adjusted until no deviations occur. The reference plan, parallel 

to the control table, will be defined by the three O1, O2 and O3 points. The flatness deviations will be 

defined as the distances measured between the points of the track surface and this reference plane 

surface. 

Specifically, in the case of the part under study, measurements were taken at the points of a 

rectangular grid of 9x7 = 63 points (corresponding to the Ox and Oy axes respectively), resulting in 

the following deviations (Table 1): 

A quick analysis of these data shows that the maximum flatness deviation, defined as the difference 

between the max/min deviations, is (according to the 63-100 mm range and to the precision class VIII 

in SR EN ISO 1101-2017): 

AFp,1= 13 - (- 5) = 18 m  <Tfp = 20m  

Figure 2: The control table using a comparator clock 

 

Source:  Authors 

Table 1: Measurements taken at the points of the rectangular grid 

x  

y  

-40 -30 -20 -10 0 10 20 30 40 

-30 0 3 6 4 5 7 9 8 7 

-20 -1 4 3 7 9 7 10 7 8 

-10 -4 6 9 8 9 8 9 7 9 

0 0 -2 5 9 8 9 9 7 0 

10 -2 7 9 10 11 12 10 9 9 

20 -3 - 5 8 12 13 11 10 10 7 

30 0 5 9 12 11 8 9 10 8 
 

Source:  Authors 
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The Figure above represents flatness deviations of the studied part (performed with the "Metrology - 

General Metrology" - Burget Jean Michel – Bayonne program), the following elements being noted: 

R1, R2 and R3 are the points of contact with the three adjustable supports; 

In O1, O2 and O3 the deviations measured are null, O1O2O3 being the first reference plane; 

The right-side screen shows the data inclusion method (the number of measurement points on axes Ox 

and Oy, the coordinates’ spacing, the symmetric framing coordinates and the deviation values). 

For this measurement method to be applied more correctly and to improve the repeatability of the 

measurements, the drawing should be rebuilt according to the baseline recommendations in SR EN 

ISO 1101-2017 (Figure 4). 

Method of the plane surface defined by matrix material (MATLAB) 

For the determination of the reference plane through this method, it is necessary to start by measuring 

the shape deviation, using the three-random-points method. Since a large number of deviations have 

been determined, a system of equations with 3 unknowns, i.e. triplets (a, b, c), and a number of 

equations (z = ax + by c) equal to the number of deviations measured must be solved. 

The calculation of the reference plane will be mathematically accomplished by solving a linear system 

with a much larger number of equations than the number of unknowns. Linear equation systems for 

which the number of equations is smaller than the number of unknowns can be solved through several 

methods: the successive substitution method, the statistical solutions method, the method of the 

smallest squares, and so on; however, these methods are laborious and difficult to apply in the case of 

systems with a large number of equations. Such a system of equations is solved in terms of 

Figure 3: Graphical representation of these flatness deviations of the studied part 

 
Source:  Authors 

Figure 4: Rebuilding the drawing  

 
Source: Authors 



INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 20-22, 2019, PRAGUE, CZECH REPUBLIC  WWW.ISEIC.CZ, WWW.JOURNALS.CZ 

 

991 

calculations by many algebraic operations of multiplication, division, addition and decrease, which 

lead to a less accurate result due to the errors produced by the often-repeated rounding applied.  

For fast calculation purposes, the present paper proposes the matrix solution offered by the MATLAB 

program, a pleasingly efficient and simple program for solving systems with more equations than 

unknowns. In order to reach the solution, take the data set in Table 1, which can be interpreted as the 

height (z) coordinates of a plane, in the following equation: 

z = a x  +  b y   +  c     (1) 

This equation can be written for all n = 7 x 9 = 63 coordinate combinations (x, y), thus forming a 

system with 63 equations (Eq) and 3 unknowns (a, b, c), as follows: 

 1            - 40 30 0

 2            - 40 20 -1

................................................................

 62           - 40 20 11

 63           - 40 30 12

Eq a b c

Eq a b c

Eq a b c

Eq a b c

    

    

    

    

………..(2) 

We will consider that this is a matrix type system A Nec B   

where: A - is the matrix with 3 columns and 63 lines of unknowns’ coefficients; Nec - is the column 

vector of the 3 unknowns (a, b, c); B - is the column vector of free terms. 

The MATLAB program sequence required to solve this system is the following: 

A1 = [-40 -30 1;-40 -20 1;-40 -10 1;-40 0 1;-40 10 1;-40 20 1;-40 30 1] 

A2 = [-30 -30 1;-30 -20 1;-30 -10 1;-30 0 1;-30 10 1;-30 20 1;-30 30 1] 

A3 = [-20 -30 1;-20 -20 1;-20 -10 1;-20 0 1;-20 10 1;-20 20 1;-0 30 1] 

A4 = [-10 -30 1;-10 -20 1;-10 -10 1;-10 0 1;-10 10 1;-10 20 1;-10 30 1] 

A5 = [0 -30 1;0 -20 1;0 -10 1;0 0 1;0 10 1;0 20 1;0 30 1] 

A6 = [10 -30 1;10 -20 1;10 -10 1;10 0 1;10 10 1;10 20 1;10 30 1] 

A7 = [20 -30 1;20 -20 1;20 -10 1;20 0 1;20 10 1;20 20 1;20 30 1] 

A8 = [30 -30 1;30 -20 1;30 -10 1;30 0 1;30 10 1;30 20 1;30 30 1] 

A9 = [40 -30 1;40 -20 1;40 -10 1;40 0 1;40 10 1;40 20 1;40 30 1] 

A = [A1;  A2;  A3;  A4;  A5;  A6;  A7;  A8;  A9] 

C1 = [0.000  -0.001  -0.004  0.000  -0.002  -0.003  0.000]   

C2 = [0.003  0.004  0.006  -0.002  0.007  -0.005  0.005] 

C3 = [0.006  0.003  0.009  0.005  0.009  0.008  0.009]    

C4 = [0.004  0.007  0.008  0.009  0.010  0.012  0.012] 

C5 = [0.005  0.009  0.009  0.008  0.011  0.013  0.011]   

C6 = [0.007  0.007  0.008  0.009  0.012  0.011  0.008] 

C7 = [0.009  0.010  0.009  0.009  0.010  0.010  0.009]   

C8 = [0.008  0.007  0.007  0.007  0.009  0.010  0.010] 

C9 = [0.007  0.008  0.009  0.000  0.009  0.007  0.008] 

C=[C1  C2  C3  C4  C5  C6  C7  C8  C9] 

'B C  

0.00009195002024
Nec=A/B Nec 0.00003749164300

0.00664932104510

 
  
 
 

 

Therefore, the equation of the wanted plane surface is: 

z = 0.00009195 x + 0.00003749 y + 0.00664932    (3) 
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Note 1: Since the matrix of coefficients is relatively large (3 columns and 63 lines), it is considered 

more convenient to write 9 matrices (A1, A2 ... A9) with 7 lines each in the first 9 lines of the 

program. 

In the 10th line of the program, matrix A was performed by concatenating the A1 ... A9 matrices. 

Note 2: Since the column matrix (free vector) is relatively large (63 terms), it is considered more 

convenient to write 9-line matrices (C1, C2 ... C9) with 7 lines each in lines 11 ... 19 of the program. 

In the 20th line of the program, the C-line matrix with 63 terms was created by concatenating the C1 

... C9 matrices. 

The column matrix (column vector) B was obtained by transposing the matrix C line (line 21 of the 

program) 

Note 3: In the last line of the program, the matrix of unknowns was calculated by using the matrix 

partitioning method, the MATLAB-specific partitioning method (Ghinea, 1995). 

The method of defining the plane surface by symmetric coordination 

In order to measure flatness deviations, the part under study can be mounted as in the case of the first 

method (the 3-random points method) or it can be placed directly on the control table. If the same 

measurement system is maintained then the same values of deviations (Table 1) will be obtained and 

these data will serve to determine the reference plane surface, defined by an equation of the type: 

z = z0 + α x + β y    (4) 

where the free term z0 and the coefficients α and β are given by the matrix system: 

zi = z0 + α xi + β yi    (i = 1 … n) (5) 

In order to increase the accuracy of computation, the aim of the test must be to minimize rounding 

errors resulting from computational operations, by minimizing the number of algebraic operations, 

primarily those operations that inevitably lead to the rounding of numbers (division and multiplication 

operations). 

The proposed solution consists in defining the origin of the Oxy coordinate system in the center of the 

piece and making a grid with symmetrical coordinates with respect to the Ox and Oy axes. Due to the 

symmetrically chosen coordinates on the Ox and Oy axes, the number of algebraic calculus operations 

can be greatly reduced and only a system of 3 equations with 3 unknowns will be solved. 

First, the sum of the "n" equations of the system 5 is obtained (where n = the total number of 

measurement points - according to Figure 2 and Table 1, the result being n = 9x7 = 63), thus leading to 

a new equation: 

 
n n n n

i 0 i i

i 1 i 1 i 1 i 1

z z α x β y   1 ., . i n
   

          

 
n n n

i i i0
i 1 i 1 i 1

z n z α x β   1 ..y  , i n
  

         (6) 

Equation (6) will be the first equation of the final system.  

The system equations (5) are then multiplied by xi, resulting in the equivalent system: 

 2

i i 0 i i i. iz x z x α x β x y ,   1 .. i n          (7) 

and then sum up the "n" equations of the equation system (7) resulting in a new equation: 

 
n n n n

2

i i 0 i i i. i

i 1 i 1 i 1 i 1

z x z x α x β x y ,   1 .. i n
   

          

 
n n n n

2

i i 0 i i i i. i

i 1 i 1 i 1 i 1

z x z x x α x β   1 .. x y , i n
   

             (8) 

Equation (8) will be the second equation of the final system.  

Then the system equations (5) are multiplied by yi resulting in the equivalent system: 
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 2

i i 0 i i i iz y z y α x y β y ,   1 .. i n           (9) 

and then the "n" equations of the equation system (9) are summed up, resulting in a new equation: 

 
n n n n

2

i i 0 i i i i

i 1 i 1 i 1 i 1

z y z y α x y β y ,   1 .. i n
   

              

 
n n n n

2

i i 0 i i i i

i 1 i 1 i 1 i 1

z y z y α x y  β  1 .y . , i n
   

            (10) 

Equation (10) will be the third equation of the final system. 

By bringing together equations (6), (8) and (10) the final system is obtained: 
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The system (11) can be reordered according to the unknowns α, β and z0, as follows: 
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 (i = 1 .. n)  (12) 

This system of 3 unknowns and 3 equations can be simplified because of the symmetry of the 

coordinates of the measurement points, giving the following result: 

 
n n n

i i i i

i ` i ` i `

x 0   1 ..; y 0  0 ; x y , i n
  

       (13) 

The system (12) can be rewritten in the simplified form: 

n

0 i

i 1

n n
2

i 0 i i

i 1 i 1

n n
2

i 0 i i

i 1 i 1

α 0 β 0 n z z

α x β 0 0 z z x

α 0 β y 0 z z y



 

 

     

      

      



 

 

  (i = 1  ... n)  (14) 

It can be noted that the system solution (14) is: 

n n

i i i i n
i 1 i 1

0 in n
2 2 i 1
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z x z y
1

α , β , z z
n

x y

 



 

 

   
 


 

   (15) 
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Note 4: As shown by solution (14) the defining parameters of the reference plane surface can be 

determined by a minimal number of algebraic operations susceptible to rounding operations, and 

therefore the rounding errors are negligible if this method is applied. 

Note 5: If, for equations  (14), coordinates xi and yi are integers expressed in mm and zi deviations are 

expressed in μm or mm in the numerical calculation of the denominator and count values, there will be 

no rounding error.  

By exemplifying the calculations for the data set in Table 1 it follows that: 

63 63 63

i i i i i

i 1 i 1 i 1

63 63
2 2

i i

i 1 i 1

z 487 ; z x 5250 ; z y 700

x 42000 ; y 19600

  

 

    

 

  

 
  (16) 

and then, by making the required replacement in (15), the result is as follows: 

α = 3.86 / 42000 = 0.0000919 

β = 1.01 / 19600 = 0.0000515 

z0 = 0.419 / 63 = 0.006651  

Therefore, the reference plane surface equation (П) will be: 

z = 0.0000919x + 0.0000515y + 0.00665     (17) 

or written in canonical form Ax + By + Cz +D = 0, the reference plan equation becomes: 

0.0000919x + 0.0000515y – z +0.006651 = 0    (18) 

In the graphic representation of Fig. 3 this reference plan was noted with (  ). 

Note that, in the numerical example under focus, the equation obtained by the matrix solving of the 

equation system (z=0.00009195 x + 0.00003749 y + 0.00664932) is very similar to the equation 

obtained by the symmetrical coordinates method (z= 0.0000919x + 0.0000515y + 0.006651).                                              

Using the canonical form of the reference plane surface (П) in equation (18), the plane deviations can 

be calculated from the plane surface, using the formula of the distance from a point in space to a plane: 

ai = 
222

iii

CBA

DzCyBxA




    (19) 

By applying this calculation formula for all couples (xi, yi, zi) in Table 1, the deviations from the plane 

defined by the smallest-squares method (table 2) were determined, as follows: 

After a careful analysis of these data, it can be noted that the maximum flatness deviation after 

applying the symmetrical coordinates method is: 

AFp,2= 10  + 5.3 = 15.3m  <  AFp,1= 18 m   <  Tfp = 20 m 

Conclusions 

As a result of those above presented, the method is simple and can be applied very quickly, it does not 

need calculations and it’s very useful for parts with non-processed bearing surfaces. 

Table 2:  Deviations calculated 

x  

y  

-40 -30 -20 -10 0 10 20 30 40 

-30 1.4 0.6 2.7 0.2 0.1 1 2 0.1 1.8 

-20 2.9 -1 0.8 -2 -3.4 -0.5 -2.5 1.4 1.3 

-10 6.5 -2.6 -1 -2.8 -2.9 -0.9 -1 -2 0.8 

0 2.9 5.9 0 -3 -1 -1.4 0 2.4 10 

10 5 -2 -3.6 -3.7 -3.8 -3.9 -1 1 1.8 

20 7 10 -2 -5 -5.3 -2.4 0 0.4 4.3 

30 4.5 0.4 -2 -4.7 -2.8 1 1 0.9 3.8 
 

Source:  Authors 
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Disadvantages of the method: the reference plane surface is not the adjacent one, defined according to 

SR EN ISO 1101-2017; the reference plane surface is calculated with the help of three random points, 

therefore different measurements (made by manufacturers and beneficiaries respectively) may produce 

different results. 

The calculation of the plane surface by the matrix (MATLAB) method is fairly accurate in identifying 

the reference plane surface, if we were to compare it to the three-random-points method; its accuracy 

increases with the number of points chosen.  

Therefore, for the matrix-type solving of linear equation systems, the calculation of an “n” order 

determinant resulting from the use of minor determinants’ development method implies n! 

multiplication operations and n(n-1)/2 adding or subtraction operations. That is why the results may 

need a large number of rounding, thus influencing the accuracy of calculations. 

The calculation method using symmetrical coordinates is advantageous because this method can be 

repeated successively and, if applied correctly by producers and beneficiaries, similar results can be 

achieved; even if a very high number of measurement points are used, the calculation method is 

simple, the number of algebraic operations is minimal and, as a result, rounding errors are 

insignificant. In the case of the numerical example given, solution (15) needs only one subtraction 

operation for which number rounding may be necessary; the method usually leads to minimal 

deviations compared to other methods (Bourget , 1996).  
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INTERACTIVE SYSTEM FOR DIGITAL PRESENTATION OF  
CULTURAL ROUTES AND SPECIALIZED COLLECTIONS 

Negoslav Sabev1, Galina Bogdanova2, Pavel Hristov3

 

Abstract: This article discusses issues related to the design of interactive applications which aim to demonstrate human 

interaction with computer systems in areas including creative industries, cultural tourism and education. Investigations related 

to the digitization of special collections of cultural property in the Veliko Turnovo region are going to be presented. Various 

processes are described for the documentation and digitization of specialized archives. Ways and methods are discussed for 

generation and digital presentation of thematic collections and routes of cultural history in the Veliko Turnovo region. A 

specific module with interactive digital resource maps is created which are stored in North+ Digital Center repositories. It 

presents a model for creating an interactive system in need for visually impaired people. This model also ensures the usability 

of the interactive system for people with disabilities. Digitized objects in archives, thematic cultural routes and collections can 

be used for educational purposes in studying the cultural heritage of the North+ region. 

UDC Classification: 004.4, 304, DOI: 10.12955/cbup.v7.1490 

Keywords: Cultural routes, collections, digitization, interactive system, accessibility, disabilities 

 

Introduction 

Digitization of cultural values and special collections has become a widespread topic in recent years. 

Digital presentation of collections of cultural values in the Veliko Turnovo region and documenting 

specialized archives for "Culture and Tourism" department of the Veliko Turnovo municipality, are the 

main described topics of this paper. An important issue is bringing together similar institutions in the 

preservation and digitization of cultural and documentary heritage in regard to a modern center for 

digitization in interdisciplinary North+ projects. It allows the unification process for digitalization and 

the creation of full-text databases. As a result, a digitized center can provide wide access to cultural 

heritage in North Central region institutions and preserve original cultural sites long term for future 

generations. 

Another important aspect is the digitization and promotion of book cultural heritage. Digital 

technologies, the creation and indexing of cultural heritage resources, and their use on public websites 

were explored. A model of an accessible interactive system for people with disabilities is also presented. 

Organization and digitization of specialized archive collections 

This paper relates to "Culture and Tourism" department of the Veliko Turnovo municipality which stores 

the "Cultural and historical heritage" archive fund - local specialized scientific and documentary archive 

collection of cultural heritage. The main objective is to study, save and annotate this documentary 

heritage as a possibility for public access. 

Sites for digitizing records of technical documents, maps, plans on paper, normative documents and 

lists, scientific research, surveys and old photo documentation of cultural heritage are described. 

Specialized research and analysis of existing methods and technologies for digitization and content 

archive records of cultural heritage requires certain specifics on some technical data necessary for the 

identification of objects and the linking of archive units. Available collections of specialized archives 

and important data, name of cultural value, location, address, type and category are set under Cultural 

Heritage Law and GPS data. 

Annotation and indexing of digitized objects is entered as cultural property data under the Cultural 

Heritage Law - archaeological, historical buildings, other structures and historical places, architectural 

buildings, art works of fine and applied arts, parts of areas and settlements, park and garden art, 

ethnographic and material evidence of life, crafts, skills, customs, cultural sites as a collection of a 

historical route of traditional way with objects included for cultural heritage and landscapes. There is 

also important information to be entered of a digitalized object such as global data inscribed in the World 

Heritage List, "National importance" - archaeological reserves, and other cultural objects of exceptional 
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value to the culture and history of the country, "Local significance" - related culture and history of 

settlements, municipalities or districts, “Ensemble importance" - supporting spatial characteristics and 

architectural typology group value.   

Technical data about objects should be presented - conceptual and technical projects in parts of 

architecture, civil engineering, electricity, water supplies, landscaping, author data, date or year 

documentation - photographs, records, programs. The archive for cultural heritage of group and 

individual cultural values of the Veliko Turnovo Municipality project "Digital cultural treasure North+" 

is named the "Cultural heritage archive of Veliko Turnovo municipality". 

The specialized archive consists of three collections: 

"Archaeological states" collection - "Tsarevets" archaeological state with objects - Palace, Patriarchy, 

churches, monasteries, buildings, walls; "Trapezitza" archaeological state with objects - walls, 

monasteries, churches and buildings; "Momina fortress" archaeological state with objects - walls, 

monasteries, churches and buildings; "Nicopolis ad Istrum" archaeological state with objects - remains 

of streets, walls, buildings.  

"Historical Settlement of Veliko Turnovo" collection - "Old public buildings - real cultural values" with 

objects - buildings of Deboya, prison, Konak building; “Old religious buildings - real cultural values" 

with objects - churches, metropolitan monasteries and mosques; "Old buildings from the Renaissance 

cultural century” with objects - buildings; "Buildings after the Ottoman rule cultural values" with objects 

- buildings; “Old industrial buildings cultural property” with objects - shops, bakeries, mills, factories; 

"Architectural and Urban Heritage" with objects - drawings, documents, old photographs. 

"Monasteries” collection with objects - Preobrazhenski Monastery, Kilifarevo Monastery, "St. Nikolay" 

Monastery, Prisovski Monastery, "St. Ilia" Monastery - Plakovo, "St. Troitsa" Monastery, "St. Maria" 

Monastery - Arbanassi, "St. Nikolay" Monastery - Arbanassi. 

The digitization process can further proceed with the "Monumental Monuments" collection, "Bridges 

and cultural value status sites" collection, "Historical Settlement Arbanassi" collection, "3D 

documentation of objects - NCC of national importance" collection and photos. 

The process is done by using modern digitization tools and technology according to a specific plan. 

Panels and collections are stored in tree-organized digital repositories, archives and collections in the 

"Digital Cultural Heritage North +" system. 

Activities for digitization of special collections concerning real cultural values for archives of "Culture 

and Tourism" directorate of the Veliko Turnovo municipality include scanning, indexing of digital files 

and digital archive records. The overall process is starting with priority documentation for most 

significant sites according to importance, category and significance as community, religious buildings, 

monasteries and residential buildings. It can also include the type of archive documentation – technical 

data with architecture projects, urban plans, detailed plans, brochures, newspapers, regulations, 

protocols, old photographs, selected objects field, processing and annotation of digitized objects stored 

in special archives, repositories for digital raw materials, the introduction of digital information for 

North+ workstations in a web programming environment. 

Interactive presentation of thematic cultural routes and collections in a virtual map platform 

Modern interactive technologies are a new stimulus for the development of the cognitive system in 

learners of all ages. Culture maps and geographic information systems are explored by Freeman (1983), 

Cosgrove (1999), Anheier and Yudhishthir (2007), Maliene at al. (2011) and Meyer (2014). Usability, 

user experience and interface are analyzed and described by Axtell and Dixon (2002), Petrie and Bevan 

(2009), Atanasova and Malinova (2017) and Petrie at al. (2018). 

Specific cultural routes are embedded in a web platform. Mobile functionality has also been developed. 

An interactive map has been developed as an accessible platform for cultural sites, activities and 

practices on the web. REST API is implemented for retrieving information through programming 

languages such as JavaScript and Python. The process of data gathering through API is described, which 

locally caches results and visualizes the necessary information. 

The platform has implemented responsive design, which helps the interactive map to work on all popular 

mobile and desktop devices running a modern browser. Different icons were developed for various types 

of objects and events. Filters exist for each category of objects. Full CMS functionality is created for the 
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description of objects, which gives the ability to add photos, files, videos, and additional galleries. There 

is also support for a set of attributes like name - multilingual content, type and category of object, text 

description, geographical location, main picture, set of additional media - photos, videos, files. 

An interactive map is created which provides a solid base for cultural infrastructure and to visualize in 

a modern way the presentation of cultural identity, objects and routes (Figure 1). 

Figure 1: Picture of cultural interactive route 

 
Source: Authors 

All digitized objects stored in different repositories, selected thematic collections and routes from the 

North+ software environment can also be generated. The software allows the generation of thematic 

collections from all repositories on with selected criteria and/or themes. For example, in the thematic 

collection ”Master Kolyo Ficheto“ are included all collections in North+ region related to Master Kolyo 

Ficheto. Thematic cultural routes are presented through the interactive map like the “Religious Sites in 

Veliko Turnovo – Arbanassi” route. 

Digitized objects in archives, thematic cultural routes and collections can be used for educational 

purposes in studying the cultural heritage of the North+ region. Suggestions have been explored due to 

more opportunities for the optimized use of digital resources in applications for people with disabilities 

and visually impaired people. 

Web accessibility standards and model of an accessible interactive system for people with 

disabilities 

People with disabilities want to be able to access various applications on the web. The study of software 

systems and universality principle implies that computer information systems are oriented to a wide 

range of users regardless of their age or disability. Web accessibility of software applications are 

investigated by Sabev et al. (2018). In recent years, the focus has been on public websites, covering 

functionality for various web access. The problems of accessibility of public sites are studied by 

Bogdanova et al. (2016), Bogdanova and Sabev (2017) and Sabev and Bogdanova (2018). Usability, 

user experience, interface and website accessibility are explored and analyzed in detail by Ferre et al. 

(2001), Stewart et al. (2005), and Power and Petrie (2019). The accessibility of websites and web 

applications has been studied by various authors in many countries. The accessibility of websites in 

Turkey was investigated by Kurt (2011) and Akgül et al. (2016). Kurt re-reviewed the same web sites 

after five years (2016). Website accessibility in Finland has been studied in the work of Karhu et al 

(2012). 
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Web Content Accessibility Guidelines4 (WCAG) are being developed in order to meet recommendations 

for the needs of people with disabilities. The first accessibility standard5 for people with disabilities 

(WCAG 1.0) was created in 1999 by the W3C6. WCAG 2.07 was launched in 2010. The latest version 

of WCAG 2.1 was released in 2018. For the accessible interactive system, WCAG 2.1 standard should 

be met. Adhering to website accessibility standards ensures that software application is used by a wider 

audience. 

In order for an interactive system to be accessible for people with disabilities, it should be designed so 

that it can work regardless of physical issues. The accessible interactive system for people with 

disabilities is used with accessibility technologies which make it easy for system access with screen 

magnifiers, screen readers, touchscreen, braille printers and keyboards. Accessibility implies that web 

and interactive systems take into account the specificities of people with disabilities. For blind people, 

there should be built-in alternative text for images in the system. 

The authors explore the necessary functionalities in order to facilitate access to the interactive system 

by people with visual deficits. Testing accessibility of the interactive system and recommendations for 

adding necessary accessibility features for blind people is done by one of the authors who has the 

required expertise and 100% visual impairment. The system can also be useful in training people with 

disabilities as additional informal learning (Tramonti et al. 2017). The development of the system in the 

direction of accessibility contributes to more opportunities for acquiring knowledge and training in the 

cultural heritage of people with disabilities. 

Conclusion 

Preservation and presentation of information on cultural values of the North+ region with modern tools 

and technology is an important factor for gaining knowledge and getting acquainted with the cultural 

history of the region. The article discusses activities of the interdisciplinary project North+ related to 

the digitization and documentation of the specialized archive of the "Culture and Tourism" department 

of the Veliko Turnovo municipality as well as the digitization of real objects of cultural archives. The 

module can be a basis for further in-depth studies on cultural infrastructure for thematic and technical 

studies of places for culture in various ways. Digitized objects in archives and presented thematic 

cultural routes and collections can be used for educational purposes in studying the cultural heritage of 

the North+ region. The development of the system in the direction of accessibility contributes to 

opportunities for acquiring knowledge and training in cultural heritage by people with disabilities. 

Through the implementation of the specific project activities an active policy is created for the 

preservation of Bulgarian cultural heritage. 
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SMART CLASSROOM, INTERNET OF THINGS AND PERSONALIZED TEACHING 

Teodor Savov1, Valentina Terzieva2, Katia Todorova3, Petia Kademova-Katzarova4 
 

Abstract: Nowadays, information and communication technologies (ICT) and the Internet of Things (IoT) are already 

ubiquitous in the field of education. They began significantly to change the way of teaching and learning. A large-scale online 

survey in Bulgarian schools shows that in most classrooms different innovative tools are available which allow technology-

enhanced teaching. The next step is to integrate these resources and tools into a smart environment and to manage them through 

a control system. The authors provide a conceptual framework for the development of an integrated technology-rich learning 

environment that is supervised by a control module within a contemporary smart classroom. In particular, the paper presents 

in detail a technical solution for ensuring the communication process between students and the teacher as well as allowing the 

involvement of parents in the educational process. Additionally, some use cases of the smart classroom are outlined, along with 

discussions on the potential benefits for teachers, learners and parents.  
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Keywords: ICT, smart classroom, IoT, control system, personalized instructions  

 

Introduction 

Information and communication technologies (ICT) are a fundamental driver of the digital revolution – 

from smart terminal devices to ultra-fast internet, mobile applications and research into emerging 

technologies. They are also an essential factor in building a competitive knowledge-based and inclusive 

information society. The widespread use of innovative technologies underpins and ensures the 

development of all socio-economic sectors, including education. The National Strategy Program 

(“Digital Bulgaria 2025,” 2018) continues and upgrades the previous (“Strategy for Effective 

Implementation of Information and Communication Technologies in Education and Science,” 2014) 

taking into account the new European strategic guidelines for achieving a smart, inclusive, sustainable 

and digital growth. The program aims to modernize and deploy intelligent solutions across all social and 

economic areas by creating an environment for the widespread use of ICT, national infrastructure, 

innovative e-services for business and all citizens, and a high level of networking. Thus, the field of 

education has to be transformed in accordance with those priorities. It is necessary to raise the level of 

digital skills of all participants in the economic sectors as well as students in order to improve their 

employability. There must be significant changes in the education system and especially in the way of 

training, as to be adapted to the digital generation. This can be ensured by four transformation activities: 

Providing adequate ICT infrastructure in schools; Modernization of the curriculums and methods of 

teaching; Improvement of technology skills of teachers; Development and assessment of pupils' digital 

competence. 

As ICT is ubiquitous in all social and economic areas, including education, all these areas have begun 

significantly to change their way of functioning; the same is valid for the teaching process in schools. 

Technical competence and computer literacy have already become mandatory, so students have to be 

prepared for the requirements of the contemporary technological world. Therefore, it is necessitated to 

start learning from the earliest age in a technology-rich environment where teaching is technology-

enhanced. The role of classroom equipment is significant, which must be in line with technological 

development. With regard to this indicator, the educational sphere is generally straggling. Many schools 

now have well-equipped classrooms where technology tools are used as educational tools. These include 

computers, tablets, interactive whiteboards (IWB), multimedia, and projectors. Some schools have even 

the most innovative virtual/augmented reality devices and specially equipped classrooms for science 

laboratories. Hence, in such a technology-rich educational environment a blend of traditional and 

technology-enhanced teaching-learning can be performed to build new skills that meet the requirements 

of today's society. The current research aims to provide a comprehensive solution – a conceptual model 
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for integrating and managing all the technological equipment in contemporary schools, providing the 

functionality of a smart classroom. 

Literature Review     

The concept of smart education – a new paradigm of the digital age is the focus of much research. Zhu, 

Yu and Riezebos (2016) discuss definitions and propose a conceptual framework that includes three 

essential elements: smart environments, smart pedagogy, and smart learner.  

With the development of technologies, the Internet of Things (IoT) and small gadgets are gaining 

increasing popularity. By enabling the connectivity of different devices to the Internet, IoT promotes 

the significant transformation of many economic and social areas by providing full connectivity (Rudd, 

Davia & Sullivan, 2009). The education area is not left behind and various applications of IoT are 

involved in teaching practices – with the help of mobile technologies, e-learning has become a common 

practice in innovative schools and universities. Further, researchers such as Cata (2015) and Alghamdi 

and Shetty (2016) show that IoT allows improving safety by tracking students and controlling access to 

resources and information, which make the implementation of “smart” teaching methods easy. Students 

already use wearable and other personal devices with small sensors that can connect them with e-

learning systems and allow personalized access to learning resources (Nati et al., 2013). In many 

colleges and universities, traditional textbooks are replaced with tablets, equipped with interactive 

applications, enabling graphics and 3D simulations.  

Most of the leading IT companies are developing technology applications based on IoT both for 

education and for other industries (Banks, 2015). Terzieva et al. (2017) offer a variety of IoT tools and 

technologies that support teaching in classrooms. Contemporary smart classrooms and schools are 

equipped with: 

 Smart school environment control system – automatic management of room climate and 

lighting;  

 Smart school security control system – wireless door locks, security cameras, RFID enabled 

student ID cards, biometric attendance tracking;  

 Smart school e-learning system – interactive whiteboards, mobile devices (laptops, tablets, 

smartphones), library with e-resources, video conferencing facilities, virtual/ augmented reality, 

3D scanners and printers. 

Technology devices in such smart classrooms allow a richer learning experience for students and 

teachers and facilitate them in the editing and sharing of content, as well as the recording the lessons 

and publishing them online for further review and discussions. Banica et al. (2017) identified several 

practical methods for the integration of IoT features for the enhancement of teaching and learning. Ali 

et al. (2017) develop an IoT-based Flipped Learning Platform (IoTFLiP), based on the integration of 

existing IoT devices. This platform exploits features of IoT infrastructure to effectively support case-

based learning in a flipped learning environment intended for medical education. Moreover, it provides 

necessary privacy measures for personalized medical data. ICT and IoT have a significant impact on the 

contemporary education system by transforming the infrastructure of educational institutions and putting 

into practice the concept of smart classrooms, smart schools and even smart campuses (Heinemann & 

Uskov, 2018). These smart environments connect students and teachers and also enable the changing of 

traditional teaching approaches (Selinger et al., 2013).  

Some of the well-known social responsible ICT companies develop and provide free smart educational 

resources, usually in English, but now there is an application especially intended for teachers and 

students in Bulgaria – Smart Classroom AR platform (http://www.smartclassroom.bg). It works on a 

smartphone and is very convenient and easy to use. Furthermore, its content is in line with the curriculum 

for students from grade 1 to 10. 

ICT Equipment in Classrooms  

Rapid changes in technology inevitably lead to a change in society as well, offering new services. ICT 

is no longer just computers, mobile devices, sensors, and networks. They are now connected and form 

the basis for new concepts and socio-technological paradigms. In order to develop modern infrastructure 

in a field such as education, it is necessary to have technological prerequisites available. Therefore, the 

results of a study by Terzieva et al. (2018) are taken into consideration and summarized here. The survey, 

conducted during the school year 2017/2018 gives reliable results, as more than 1600 teachers from 
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almost every area of Bulgaria took part. The current research shows the findings related to the type of 

ICT tools used – from the most common computers and interactive boards to the most innovative virtual 

reality as well as their actual use according to the teachers’ points of view.  

The implementation of ICT in schools is examined according to the technological tools applied in 

teaching practice in the classrooms. Teachers most often report the use of computers, multimedia 

systems, projectors, e-textbooks and workbooks, learning materials from educational websites, and 

various learning games. The prime motivation is to meet the expectations of the students of the digital 

generation so as to improve their engagement in the educational process. Nearly 40% of teachers in all 

subjects claim to use computers and about a quarter – projectors and web-based learning resources 

(Figure 1). The lessons in foreign language, mathematics and science often benefit from such tools. 

About 22% of the respondents also use multimedia and electronic version of traditional textbooks in 

teaching many subjects. Only about 10% of teachers rely on interactive whiteboards in their classroom 

activities. The tools that mostly attract students– virtual/ augmented reality and simulators are very 

rarely available in classrooms. Recently, educational games gain popularity – 35% of teachers arrange 

lessons with them (predominantly – primary school teachers). 

Figure 1: Use of ICT teaching resources in Bulgarian schools 

 

Source: Authors (2019) 

In the survey many teachers comment that e-learning resources for some subject topics are too scarce, 

scattered across the web, often of low quality, and usually do not meet the government educational 

standards. One of the possible solutions is to build an especially dedicated site for educational resources, 

where they are listed by category and to be provided with both descriptions and links. It is a good idea 

for there to be available many free and open educational resources and software. The survey findings 

show that in most of the schools, many technology tools are available, but they are usually not connected 

in an e-learning system. Their integration in a common framework will contribute to their more frequent 

and efficient use. 

Smart Learning Environment and Smart Teaching  

Nowadays traditional schools begin to change their appearance. A wide variety of connected, innovative 

technology tools transform learning environments completely. Thus, a vast range of smart devices 

enables smart teaching approaches where students participate in real science experiments and 

explorations thanks to the IoT and virtual/ augmented reality without even leaving classrooms. The 

authors conceptualize this process of transformation in the functional scheme of the teaching process in 

a smart classroom presented in Figure 2. 

As presented in detail in Savov et al. (2018), the authors propose a set of smart sensors and actuators 

together with a module for the control of a classroom environment that performs some actions by itself. 

The teacher can also handle them depending on the current circumstances. The educational resource 

module managed by the teacher supplies the necessary learning items. This module communicates with 

the classroom environment module to arrange the appropriate scene, situation, ambience, and 
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background for the ongoing lesson. This may include audio and video effects, air streams etc. to 

demonstrate various characteristics of the teaching materials presented. 

Figure 2: Functional scheme of the teaching process in a smart classroom 

 

Source: Authors (2019) 

The efficiency of study depends on conditions as well as on appropriate learning materials and the 

individual learning pace of each student. Modern classrooms have to ensure learning comfort and enable 

the delivery of “individually tailored” learning materials for each student (content, tasks, and tests). The 

conditions can be of environmental and personal origins. The first one is physical parameters – 

ergonomics, temperature, direct sunlight, background noise, brightness. The second one is of 

physiological (hunger, thirst, health status) and psychological character (positive and negative). The 

learning specificities of each student define the appropriate requirements related to the learning process. 

Most of the students absorb the material at approximately the same pace. But there are students, who 

acquire the tasks faster or slower. The build-in IoT (sensors and actuators) can make the traditional 

education “smart” and enables to spot these cases, to recognize problems, react appropriately and solve 

them. The timely addressing of the problems by the personal attention of the teacher ensures reliance, 

calmness and ultimately leads to motivation and better results. 

Essential for education is not only the provision of knowledge, skills, and tests but also the offering of 

alternative ways of teaching or additional learning materials. Teachers need to be aware of the progress 

of the individual students during the lessons. The design and development of functional “smartness” of 

education require the participation of professionals (teachers, educators, psychologists, speech 

therapists, etc.). As already discussed in Terzieva et al. (2016), a personal profile portfolio serves as a 

base for preparing an individual curriculum where data essential to the student’s learning style are 

available.  

ICT and especially IoT can provide multisensory access to real-world phenomena and make education 

an inspiring and challenging experience. The use of innovative technologies aids individual teaching by 

meeting specific requirements, adapting and personalizing the learning process, and applying different 

teaching approaches. A higher degree of integration of students with difficulties can also be achieved. 

Need of One Classroom for All  

Modern ICT tools can considerably contribute to improving the quality of education in an integrated 

environment. Networked smart devices (sensors, actuators, cameras, microphones, tablets, computers, 
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and smartphones) can automatically adjust lightings, heating, and air quality. They can register and 

report any problems and provide management functionalities for specific processes, such as presenting 

additional information about a particular student; individually determining the level of difficulty or the 

type of task assigned to each learner. For instance, if a particular student has hearing problems or the 

level of background noise in the classroom is very high and hampers a clear perception of the teacher's 

general guidelines, in this case, a personal audio channel will facilitate communication. It is not difficult 

to achieve such a link with modern technology. On the one hand, it does not interfere with other students, 

since only the particular student receives instruction from the teacher. On the other hand, the pupil feels 

more comfortable when having personal contact and attention of the teacher. The physical link also has 

a positive psychological impact.  

A significant aspect of contemporary education policy is to provide teaching to children with different 

learning difficulties (such as visual, auditory, motor, hyperactivity, and dyslexia) along with other 

students. The goal is to integrate such children so that they can also take an active part in the learning 

process and social life in school, be together with their classmates, feel part of the whole and not be 

isolated. The integration will later help them in life and contribute, to their self-esteem, motivate them 

to collaborate with other children, both in learning and in games. Further, it will raise tolerance toward 

others, and at the same time provide knowledge about the existence of students with various problems 

as well as how to respond and assist in case of an incident. 

Communication module  

The practical part of the current research offers a solution for providing communication between diverse 

subjects and objects of the educational process. The focus is on the communication module (CM) as one 

of the pivotal parts in the suggested structural model of the smart classroom in Savov et al. (2017). The 

primary purpose of a CM is to create a flexible and sustainable communication system in order to 

perform two essential tasks – ensuring communication between students and teacher as well as the 

involvement of parents in the educational process. The architecture of the CM mainly consists of two 

submodules: the Interactive classroom system and the Parental control system.  

The Interactive classroom system (ICS) is a complex of network-connected devices that support the 

learning process by allowing users (subjects of educational process) to execute different educational 

tasks and exercises in real time simultaneously. The hardware implementation of the system for a single 

classroom includes finger touched interactive whiteboards, embedded system development boards 

(ESDB), touch screen displays, input devices as keyboards, mice, headphones and microphones. A 

significant element of the current experimental examination is the use of ESDB instead of personal 

computers (PC). The significantly cheaper price, smaller dimensions and sufficient computational power 

are the primary considerations for the authors to choose ESDB for performing the defined tasks. The 

use of ESDB can provide an economically efficient way of equipping a classroom with the necessary 

computers for all students. The market offers an enormous variety of ESDM with a wide range of 

technical parameters at a reasonable price. Concerning all requirements of ICS and foreseeing some 

future upgrades of the system, a Raspberry Pi 3 B+ model was chosen as an appropriate board – more 

details in The Mag Pi. The implementation of this board as a central structural unit of ICS allows to 

build a stable communication, to attach all the peripherals registering student’s interaction during the 

performance of learning tasks and the use of specific applications. A network between stationary 

attached devices is set up by Ethernet, while some mobile devices are connected by dual-band 2.4 GHz 

and 5 GHz wireless LAN. Both types of connections provide reasonable network traffic and fulfil all 

service requirements concerning the learning process. The used board has functionalities for setting up 

Bluetooth as an alternative network that involves different devices like smartphones and tablets in 

classroom activities. The technical architecture of the board has 4 USB 2.0 ports that provide attachment 

of various Input/ Output devices. A significant constructively feature of the selected board is the absence 

of a microphone jack, which enforces us to use an additional USB microphone. The headphones could 

be connected to 4-pole 3.5mm audio jack on the board. Another specific characteristic of this board is a 

High-Definition Multimedia Interface (HDMI) as an output for a video signal that allows using different 

types of monitors including touch-sensitive screens. The operation system installed on the board is 

Raspbian, which delivers a broad spectrum of possibilities for developing specific learning applications 

and different tasks to provide a better understanding of the learning material. The Python programing 

language could be used for creating diverse educational applications and adapting them to specific 
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requirements of the learning subject. Multimedia features of the suggested ICS offer plenty of options 

which teachers can use when lecturing and exanimating. ICS is applicable in performing different 

listening tasks as a part of linguistics classes.  

A parental control system (PCS) aims to inform parents of all student’s grades, presence and coming 

examination or specific learning activities. The system is a web-based event reminder that has access to 

school records for students. Technically, PCS is based on a Raspberry Pi 3B+ module and Raspberry Pi 

3G-4G/LTE Base Shield. The access to an electronic diary and notification system panel is provided by 

web and database servers running on the board. An ad-hoc software algorithm is responsible for sending 

short messages and emails to parents regularly according to their preferences. PCS has a user-friendly 

interface which allows making different settings concerning the notification service a straight forward 

process. 

Conclusion 

The information environment we live in requires not only a new look at the world, but also a new way 

of communication and work, a new philosophy, and a new style of teaching. Nowadays schools lose 

their charm as an attractive place where new things are learned. Educational institutions already have 

started to actively incorporate technologies into learning, mainly to ensure the connection between 

teachers and students, linking processes, sharing data and many other applications. The saturation of the 

classroom with ICT tools can turn over this situation and transform teaching beyond recognition. IoT 

can impact education further – to help the adoption of new practices and to make teaching more 

realistically and relevant through engagement beyond the classroom. The developed conception of smart 

classrooms allows the integration of all available technology tools and resources. Until recently, the 

multimedia systems were good enough to demonstrate different phenomena and present audio-visual 

materials. However, through innovative technology tools, immersion in virtual or augmented reality can 

be achieved. The expected benefits are a dramatic increase in interest in each subject, engagement with 

the learning material, a better understanding and efficient knowledge perception. In this regard, 

technologies such as virtual and augmented reality (launched by digital games and simulators) can play 

a significant role. Hence, schools can become a place where “things happen ” and provide interesting 

experiences: wandering in a desert or jungle, immersing in the ocean, flying in space, close observation 

of historical battles, hikes or adventures, performing complex experiments, going through exciting 

novels. Technology equipment can be used in teaching to present, visualize, and exercise the learning 

material; for learning through games, and testing knowledge acquisition and skills.  
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SOIL DEVELOPMENT AND PROPERTIES OF MICROBIAL BIOMASS 
SUCCESSION IN RECLAIMED SITES IN BULGARIA 
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Abstract: One of the most important preconditions of ecosystem rehabilitation in post mining landscapes is the process of soil 

development. In this context, the microbial activity in soil plays an important role. 

Microbial activity was studied in several reclaimed post mining sites resulted from the mining activity in Bulgaria. The studied 

soils are characterized by different biogenicity. The development of the total microflora in soils is higher in the surface layers 

but in depth, their number decreases due to the inhibiting effect of pollutants (heavy metals) and a change in the physico-

chemical conditions. The dominant microorganisms are non-spore bacteria and all studied soils showed the development of 

pigment types of bacteria resulting from the high content of heavy metals. The composition of the microorganisms is poor, 

which can be taken as an indicator that the microbicenosis is still in the process of formation. In depth, their number is reduced 

by applying the effect of contamination. 

The mineralization coefficient values are the highest in the field with the greatest age of re-cultivation, where humidification 

is the most advanced. 

The study shows that vegetation type and litter quality seem to be more important for soil microbial activity than the substrate 

quality on the reclaimed sites. 

UDC Classification: 502, DOI: 10.12955/cbup.v7.1492 

Keywords: microbiocenosis, soil development, mining, reclamation 

 

Introduction 

Extraction of minerals leads to significant changes in the nature of the landscape on large land areas 

which are partly or wholly disrupted due to soil damage, changes in microbial communities and 

vegetation (Hou, 2018). Compared to natural soils, mining soils are pedogenically young soils. Тhey 

are often characterized by poor soil structure, lack of characteristic soil horizons and nutrients, high 

content of toxic substances and poor moisture retention (Sheoran, 2010). The risk they hide for the 

environment remains even after the mining activities are completed, which requires their reclamation. 

Reclamation is a complex activity for the restoration of the damaged lands for the purpose of their future 

rational use as well as the improvement of the environmental conditions. The process includes the 

management of all types of physical, chemical and biological parameters of soils such as the content 

and mobility of heavy metals in soil substrates, acidity regulation, low nutrient content, fertility, 

microbial community and various soil nutrient cycles that makes the degraded land soil productive 

(Pasca, 1998).  

One of the most important preconditions of ecosystem rehabilitation in post mining landscapes is the 

process of soil development with technogenic soil. In this context, soil microflora plays a key role. The 

type of microorganisms, their quantity and activity are sensitive indicators related to the processes of 

soil development and the activity in the soil. Мicroorganisms participate in the decomposition of 

organic materials and nutrient cycling, as well as in the nutrition of the plants (Sourkova, 2005, 

Powlson,1987, Mummey, 2002). The measurement of process rates regulated by soil microflora and 

the general metabolic activity of these organisms is used to evaluate recovery efforts (Izquierdo, 2005). 

A positive linear correlation between the stability of the soil aggregate and the microbial carbon from 

biomass was found. This suggest that measuring the productivity of the microbial community leads to 

reasonable assumptions about the quality of the soil structure (Edgerton,1995).  

Soil microbes include several bacterial species (bacilli, non-spore forming bacteria and bacteria 

digesting mineral nitrogen) that actively participate in the decomposition of organic matter, fungal 

species whose symbiotic relationship with many plants facilitates the absorption of nitrogen and 

phosphorus in exchange for carbon, and actinomycetes which participate in the final stages of 

destruction of organic matter (Sheoran, 2010; Micaela, 2016). Generally, bacteria are the predominant 

type of microorganisms in the soil microflora. They account for more than 95% of the total microbial 

population. Soil bacteria produce polysaccharides, improve soil aggregation and they have a positive 

impact on plant growth. Sites with an active soil microbial community are characterized by stable soil 

aggregation, whereas sites with reduced microbial activity are densified and poorly aggregated (Yang, 

2015; Li, 2013). 
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Microbial activity decreases with depth and time (Fan, 2011; He, 2012). The diversity and quantity of 

the bacterial community in the reclaimed lands is lower than in the surrounding lands which have natural 

soils (Valentín-Vargas, 2009; Moynahan, 2014, Li, 2015, Li, 2014). Many studies have shown that the 

species and structures of the bacterial community in the reclaimed lands have not fully recovered to the 

levels of natural even after 15-20 years after the reclamation (Beattie, 2018; Lewis, 2010). 

The measurement of the microbial activity in reclaimed lands is important information about the process 

of soil development for the following reasons: microbial activity is one of the main factors responsible 

for the decomposition of plant waste and roots resulting in the stabilization of organic matter in the soil 

and the release of nutrients for the subsequent growth of plants; soil microorganisms behave as both 

sources of essential plant nutrients and are instrumental in the transformation and flow of Carbon (C), 
Nitrogen (N) and Phosphorus (P); due to their relatively rapid growth rate, they are potentially capable 

of quickly immobilizing nutrients which would otherwise be lost through leaching; soil microorganisms 

have the ability to adapt to unfavorable environmental conditions (Visser, 1987). 

This paper focuses on the study of the activity of microflora in reclaimed lands, which are damaged by 

the mining of copper ores (embankments and tailing pond) to evaluate the process of restoration of these 

lands. 

Methodology and methods  

Study Area 

The two areas chosen for the study included the Eastern embankment of Ellatzite mine (Etropole city) 

and tailing pond “Benkovski 1” (Benkovski village).  

Тhe Ellatzite mine is an open pit deposit for copper and gold located in the West Balkan Mountain. The 

reclaimed lands in Eastern embankment are situated at an altitude between 1302.5 and 1340 m with an 

area of 22.042 da. They are steep and they are built of rigid acid rocks and large particle materials 

(Zheleva, 2015). The Eastern embankment was reclaimed in 2011 with the trees species – Pinus 

sylvestris and Betula pendula. The tailing pond “Benkovski 1” is located entirely in the village of 

Benkovski. The disturbed land was reclaimed in 1997 with Robinia pseudoacacia.  

The substrate was characterized with a high content of heavy metals. The analyses showed that copper 

and cadmium had the highest content in the substrate (above the limit values: Cu:60 mg.kg -1; Cd: 0.6 

mg.kg -1). 

Soil Sampling 

For the purpose of this study three soil profiles were taken into account in June 2018.  

Every profile was taken under different tree species: Profile 1 (Eastern embankment) under Pinus 

sylvestris, Profile 2 (Eastern embankment) but under Betula pendula, Profile 3 was taken from the 

tailing pond “Benkovski 1” under Robinia pseudoacacia.    

The samples were stored at 7-8º C. 

Soil Analysis 

The following analyses were conducted. Soil reaction (pH) was measured potentiometrically by ISO 

10390. The organic carbon and humus content were measured in all cases by the Tyurin titrimetric (Tt) 

method. The total nitrogen in the soil was determined by the Kjeldahl method. The total content of 

heavy metals, alkaline and alkaline earth metals was determined by dissolving the sample in aqua regia 

and then measuring with atomic absorption spectrometry (AAS). 

The determination of microbiological indicators were determined in the Laboratory of Microbiology at 

the Department of Soil Science at the University of Forestry - Sofia. Microbiological analyzes have 

been carried out, using the standard dilution methods and medium culture media (Bacteriological agar 

and Czapek Dox Agar) in three replicates at a controlled temperature of 27 ºC (Nusturova, 1991; 

Grudeva, 2007). Microbiological analyzes included the determination of: Ammoxifying bacteria 

batteries (Czapek Dox Agar) (a), Bacillus (Bacteriological agar), actinomycetes (Czapek Dox Agar), 

and fungi (Czapek Dox Agar). 

The values are expressed in number of colonies /colony forming units (CFU)/ in 1g of substrate. 

Microbiological analyzes include the determination of representative physiological and systemic groups 

of microorganisms from the heterotrophic unit of the microflora: 
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 Actinomycetes - participate in the final phases of the mineralization processes by obtaining end 

products (medium - Czapek-Dox)  

 Bacteria digesting mineral nitrogen - the quantity of these bacteria gives us an idea of the degree 

of mineralization (medium - Czapek-Dox); 

 Bacilli - participate in the decomposition of organic compounds with more complex chemical 

composition (medium - Bacteriological agar); 

 Fungi – they are involved in the initial stages of destruction of organic matter (medium - 

Czapek-Dox); 

 Non-spore forming bacteria - participate in the initial phases of degradation of organic 

compounds; 

 Coefficient of mineralization (CM). 

The systemic groups of microorganisms are identified by their morphological characterization. 

Results 

Chemical analyzes shows that the substrates are characterized by an acidic pH, with the exception of 

Profile 3, which is characterized by an alkaline pH. The analyzes also show a low total nitrogen and 

carbon content in all profiles, as well as a high copper content. Data from the chemical performed 

analyzes are presented in Table 1. 

Table 1: Main characteristics of the soil substrates  

Profile 
Dept pH N C P2O5 Mg Ca K Cd Cu 

cm - % % mg/100g mg.kg-1 mg.kg-1 mg.kg-1 mg.kg-1 mg.kg-1 

Profile 1 

5-0 4.6 0.22 2.49 7.25 1244 103 847 1.63 292 

0-18 4.3 0.14 1.03 1.5 622 79 870 1.33 264 

18-35 4.4 0.11 0.98 1.5 902 147 1032 1.17 320 

Profile 2 

3-0 5.3 0.13 1.19 3.75 1960 220 993 1.43 376 

0-25 4.6 0.06 0.42 2.75 1528 174 1055 0.91 306 

25↓ 4.9 0.09 0.04 2.5 1715 217 1110 1.24 306 

Profile 3 

5-0 6.1 0.15 0.69 6.5 4282 533 2022 1.67 350 

0-25 6.1 0.10 0.56 1 3827 965 3173 1.28 146 

25↓ 7.9 0.01 0.26 0.75 5040 808 2053 0.82 398 
 

Source: Author 

The specificity of industrial activity in the area is characterized by high concentrations of copper (Cu). 

This element causes different types of reactions in microorganisms. Due to the fact that the pollution is 

long-term the structure of the microbial populations has undergone changes related to the adaptation to 

the new living conditions and the various abiotic characteristics of the environment. The results of the 

microbiological analyzes are presented in Table 2.    

Table 2: Quantitative and qualitative composition of the soil microflora (103/g substrate) 

Profile 
Depth, 

cm 

Total 

microflora 
Bacilli 

Non-spore 

forming 

bacteria 

Fungi 
Actino 

mycetes 

Bacteria 

digesting 

mineral N 

CM 

Profile 

1 

5-0 13 840 3420 7740 180 920 1 580 0.124 

0-18 394 238 0 10 36 110 0.402 

18-35 29 10.2 14.2 1 3.6 0.2 0.008 

Profile 

2 

3-0 5 040 320 4 140 40 240 3 04 0.639 

0-25 988 32 944 2 10 100 0.102 

25↓ 38.4 7.8 28.4 1 1.2 0.2 0.006 

Profile 

3 

5-0 4 580 420 4 080 20 60 1 560 0.347 

0-25 612 62 540 2 8 172 0.286 

25↓ 2.2 1.2 0 0 1 0.8 0.667 
 

Source: Author 

The quantity and quality composition of soil microflora show some differences in substrates in different 

profiles and depths. All three substrates show the highest amount of total microflora in the surface 

layers. The reason for this is probably better aeration, organic matter content and lower contamination 

in the copper profile compared to deeper layers. The percentage distribution of soil microflora follows 
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the same trend in both the surface and lower soil horizons - the highest amount of non-spore forming 

bacteria and the lowest amount of the fungi. The percentage distribution of the soil microflora is 

presented in Figure 1.   

Figure 1 A: The percentage distribution of the soil microflora in Profile 1 

 

Source: Author 
 

Figure 1 B: The percentage distribution of the soil microflora in Profile 2 

 

Source: Author 
 

Figure 1 C: The percentage distribution of the soil microflora in Profile 3 

 
Source: Author 

Тhe microflora composition in all substrates is predominantly non-spore forming bacteria, which is a 

sign of the initial stages of humidification and leads to the accumulation of rust humus compounds. 

Profile 1 is characterized by a high content of bacilli in the surface layer, whose activity is related to 

soil self-cleaning processes. The presence of actinomycetes is a sign of the active mineralization 

processes (Petcova, 2013). It is known that actinomycetes are excellent degradation agents, survive 

under extreme conditions (e.g. lack of sufficient nutrients) and synthesize surfactants that increase 

bioavailability and facilitate the biodegradation process (Baek, 2007; Kang, 2009).   
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Graphics show low fungi content. The reason for this is the low content of nitrogen and carbon. This 

group of microorganisms is characterized by the strong dependence on the environmental conditions - 

the amount of nitrogen, moisture, pH (Nemergut, 2013). In the soil profile which is taken from the 

Benkovski 1 tailing pond their number is the smallest in comparison with the other soil profiles. In the 

deepest layer they are even absent. This can be explained by the fact that fungi prefer an acidic 

developmental environment, and this soil profile is characterized by a pH of 7.9 , at the deepest layer.   

All substrates show the development of pigment-producing bacteria, which is an adaptive mechanism 

against the strong external effects caused by the high content of heavy metals. In Profile 1 they release 

a pink pigment, except for the deepest horizon where they are absent. In Profile 2 we see a separation 

of the yellow pigment in the three horizons, and in Profile 3 we see separation of the yellow pigment in 

the surface layers, and dark pink in the dept. The presence of these bacteria may cause the degradation 

of organic matter (Nusturova, 1988). Despite the high amount of total microflora the three substrates 

are characterized by a low mineralization coefficient due to the slow processes of humus formation and 

humus accumulation in organic poor substrates.   

Changing physicochemical conditions (reduced aeration, organic matter content) in the deep soil profile 

causes a reduction in the amount of microorganisms. There is a small number of groups of 

microorganisms that are adapted for development in the absence of oxygen and nutrients (Eilers, 2010). 

As oligotrophs, microbial communities from deeper soil horizons participate in processes related to 

biogeochemical cycles in the soil. Changes in their composition and structure can have a significant 

impact on soil-development processes.   

The type of tree vegetation is important for the type and quantity of microorganisms due to the 

composition and quantity of the formed tree litter (Junjian, 2016; Yankova, 2016). The composition of 

plant communities is a significant factor for fungi communities however is less important for bacterial 

communities (Cutler, 2014). In this case, increased biogenicity of the embankments reclaimed with 

Pinus sylvestris is observed, followed by those reclaimed with Betula pendula, and with the lowest 

activity are characterized the soil substrates from the Benkovski 1 tailing pond, reclaimed with Robinia 

pseudoacacia. 

Profile 1 is characterized by the highest total microflora in the surface layer compared to the other 

substrates. Microbial flora predominates non-spore forming bacteria, bacteria digesting nitrogen and 

actinomycetes. The group of bacilli shows a significantly better development in this soil substrate than 

others. Their quantity is a bioindicator for assessing the degree of the soil- development process. The 

soil profile is also characterized by a high amount of actinomycetes and this is a sign of a more advanced 

albeit less active, mineralization. This profile has the largest amount of fungi because of the acidic 

reaction of the soil substrate.   

Table 3: Bacterial microflora composition (103/g substrate) 

Profile Dept, 

cm 

B. megatherium B. mycoides B. subtilis B. cereus 

Profile 1 

5-0 3 950  0 40 0 

0-18 314 2  30  0 

18-35 6.2 0.6 3.2  0 

Profile 2 

3-0 280 20 0 20 

0-25 27 0 0 5 

25↓ 0.4 0.2  3  4.2 

Profile 3 

5-0 340 0 60  20 

0-25 42 6  14 0 

25↓ 0.6 0 0.4 0.2 
 

Source: Author 

Profile 2 is characterized by a microbial number 2.7 times less than in Profile 1. It is characterized by a 

high content of bacilli and non-spore forming bacteria in the deepest horizon. The amount of microflora 

in depth in this profile being the highest in comparison with the rest, probably due to the Betula pendula 

root system and the active segregation from it (Gentcheva, 1991).   

Profile 3 is characterized by the highest mineralization coefficient. The probable cause of it is the high 

amount of tree litter (the main prerequisite for active mineralization activity (Junjian, 2016)), due to the 
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fact that the vegetation on this terrain is of the oldest age. The actinomycetes content is very low 

compared to the other profiles. The fungi are absent in depth because of the alkaline pH. 

Of interest are the composition data of the bacili group. The species of bacilli group are identified by 

their morphological characterization. They are presented in Table 3.    

The number of bacilli decreases in depth, due to the inhibitory effect of pollutants on them (Naskova, 

2016). The bacil group includes species of B. cereus, B. mycoides, B. megatherium, B. subtilis. The 

composition has very significant differences in the different soil horizons and depths. The predominant 

species is B. megatherium. However, it is spread unevenly in the depths surveyed. This species has a 

dominant role in forest soils as it is involved in the decomposition of organic compounds (Nustorova, 

1995). For B. megatherium, it is characteristic that they predominate in soils with more active 

mineralization processes. B. cereus is completely absent from the substrate of Pinus sylvestris 

plantations. The species is important because it is involved in the absorption of readily available organic 

compounds. B. mycoides is spread in the smallest quantity which is understandable because it is most 

sensitive to heavy metal pollution and is typically characteristic of environmentally clean areas 

(Nustorova, 1995; Gencheva, 1995). Overall, the composition of the bacilli is poor, which can be taken 

as an indicator that microbicenosis is still in the process of formation. 

Conclusions 

On the basis of the result, we can draw the following conclusions. The studied substrates are 

characterized by different biogenicity, which is highest in the soils from the terrain reclaimed with Pinus 

sylvestris and lowest in the soils from the Benkovski 1 tailing pond with Robinia pseudoacacia. The 

development of the total microflora in the substrates is greatest in the superficial layers. In all studied 

substrates there was a decrease the total amount of microflora and the individual systemic groups as 

depth increased. This is a result of the change in the physicochemical conditions and the increasing 

amount of heavy metals. The highest is the decrease in Profile 3, where the total amount of microflora 

in depth decreases over 2000 times, while in Profile 1 it decreases 477 times, and in Profile 2 only 131 

times. The qualitative composition of the soil microflora is dominated by the group of non-sprouting 

bacteria. They play a key role in the process of soil formation. Тhe development of pigment types of 

bacteria is observed in all studied substrates. This is a result of the high content of heavy metals in the 

soil. The mineralization coefficient values are highest in the soil with the oldest age of reclamation 

(Robinia pseudoacacia) where the humidification process is at the most advanced stage. Finally, the 

composition of the bacilli is poor, which can be taken as an indicator that the microbicenosis is still in 

the process of formation. Тheir amount decreases in depth, due to the inhibiting effect of pollutants.    
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INFLUENCE OF INDOOR POLLUTION AND PARAMETERS ON HUMAN HEALTH 

Rositsa Velichkova1, Peter Stankov2, Radositna A. Angelova3, 

Iskra Simova4, Detelin Markov5 

 

Abstract: Indoor air quality (IAQ) is an important issue, considering that modern people spend most of their time indoors in 

houses, workplaces, recreation areas. IAQ has a serious impact on human health, comfort, performance, and wellbeing. In order 

to minimize the negative consequences, considerable efforts are made to assure the high quality of the indoor air. In the present 

paper, indoor pollution is analysed in light of its effect on IAQ and human health. The indoor pollutants are due to the presence 

of higher concentrations of chemical species, physical processes or biologicals in the ambient air.   

UDC Classification: 628.8, DOI: 10.12955/cbup.v7.1493 

Keywords: IAQ, indoor pollution, indoor parameters, air

 

Introduction 

Indoor air pollutants enters the occupant’s body through four different “doors“: through the lungs by 

respiration, through the mucous membranes of the nose and eyes, through the skin, and through the 

digestive system. The dose depends on the concentration of the pollutants and the exposure period.  

Exposure occurs at the place where people often stay, in an area commonly referred to as 

"microenvironment". Microenvironment is defined as the three-dimensional space where the level of 

pollutants at a given time is the same. The microenvironment is characterized by a constant statistical 

concentration of the species.  

Given the global environmental classification scheme, including the natural and socio-economic 

environment, as well as international statistics, it can be concluded that the majority of the world 

population lives in developing countries. 

A significant part of the population in developed countries lives in urban environments and works in the 

office environment, as the post-industrial era has led to a shift from the manufacturing sector to the 

service and knowledge sector. 

The present paper deals with the problem of indoor air quality (IAQ) in different microenvironments in 

enclosures.  

Indoor pollution 

People are the main reason for the quality of the indoor environment they occupy and, above all, for the 

indoor air quality. They, with their decisions regarding the construction materials, the interior products, 

and the building systems (HVAC, water supply and sewerage, electrical) predetermine the presence of 

different pollutants in the indoor air. In addition to this, people deteriorate the quality of the air in the 

space they occupy (pollute the indoor air) by their presence, i.e. by the physiological processes taking 

place in their bodies, which are continuous (metabolism) and discrete (defecation and urination). People 

also pollute the indoor air through their actions: activities (cooking, bathing, cleaning, insect fighting, 

etc.) and habits (aromatization, smoking, etc.). 

Internal contamination is due to the presence of higher concentrations of chemical species (e.g. carbon 

monoxide), physical processes or biological pollutants (e.g. dust mites) in the ambient air. Different  
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Table.1 Indoor pollution and their source 

Pollution Major Sources in Buildings Health effect 

Radon Related to soil and groundwater, including: 

# rocks under house foundation, # soil-derived 

building materials, and # water from drilled well 

# No immediate symptoms. 

# Lung cancer. Higher risk 

for smokers. 

Biological Contaminants 

(molds, mildews and 

fungi, bacteria, viruses, 

dust mites) 

Related to house dust: 

# infected humans or animals, 

# bedding, 

# poorly maintained humidifiers, dehumidifiers & air 

conditioners, 

# wet or moist surfaces, 

# carpets, home textiles and furnishings 

# Allergies and asthma 

# Headaches 

# Eye, nose and throat 

irritation 

# Colds, flu, and 

pneumonia 

Carbon Monoxide (CO) Related to heating devices and combustion processes 

(furnaces, water heaters, fuel-fired space heaters): 

# wood or coal stoves, 

# fireplaces, 

# cook tops and ovens, 

# charcoal grills, 

# engines (gasoline, diesel), 

# tobacco smoke 

# Headaches, drowsiness, 

dizziness 

# Impairment of human 

respiration, vision & brain 

functioning, nausea, mental 

confusion 

# Symptoms often masked 

as flu symptoms 

# Very high levels can 

cause death 

Nitrogen Oxides Related to heating devices and combustion processes # Respiratory tract 

problems 

# Lungs injuries 

Sulfur Dioxide Related to heating devices and combustion processes 

 

# Irritation of eyes and nose 

# Respiratory injuries 

Respirable Suspended 

Particulates (RSP) 

Related to heating devices and combustion processes, 

as well as house dusts: # wood or coal stoves, # 

fireplaces, # unvented kerosene space heaters, # gas-

fired tops and furnaces,  # gas-fired ranges and water 

heaters, # vacuum cleaners, # soap powders and 

cleaning sprays, # tobacco smoke 

# Irritation of eyes, nose, 

and throat 

# Respiratory infections 

# Bronchitis 

# Emphysema 

# Lung cancer 

Environmental Tobacco 

Smoke 

Related to all types of smoking: # cigarettes, # cigars 

and # pipes 

# No immediate symptoms 

# Chest, abdominal and 

lung cancers and asbestosis 

Volatile Organic 

Compounds (VOCs) 

Related to house maintenance and cleaning, as well as 

indoor design: # aerosol sprays and deodorizers, hair 

sprays, perfumes, # solvents and glues, # cleaning and 

washing agents, # fabric softeners, # paints, # 

pesticides, moth repellents, # dry-cleaned clothing, # 

mothballs, # tobacco smoke 

# Irritation of eyes, nose, 

and throat 

# Headaches 

# Loss of coordination, 

confusion 

# Liver, kidneys, and brain 

injuries 

# Various types of cancer 

Formaldehyde Related to house products, derived from cellulose and 

their mounting: # pressed wood products (plywood, 

paneling, particle board), # urea-formaldhyde wall 

insulation foam, # textiles in the indoors (carpets, 

curtains, draperies, upholsteries), # paper products, 

# some personal care products, 

# tobacco smoke 

# Allergic reactions (wide 

range of sensitiveness) 

# Irritation of eyes, nose, 

and throat 

# Nausea, dizziness, 

coughing 

# Headaches 

# Cancer 

Lead Related to sources of lead in nature and houses: # 

lead-based paints and dust from them, 

# water from lead or lead-soldered pipes, # soil near 

lead production plants or highways, # working with 

stained glass, # lead-glazed ceramic ware, # some 

medicines 

# Damage to brain, kidneys, 

and nervous system 

# Slowed growth 

# Behavioral and learning 

problems 

# Hearing loss 

# Anemia 

# Large doses can be fatal 
 

Source: Authors 
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types of indoor pollution and its major sources are given in Table 1 (Angelova, 2015; Simova et. al., 

2006; Markov et. al., 2014; Simova, 2015; ECA Report 10, 1991; Emenius, 2004; Sundell, 1994; 1999) 

Indoor parameters  

The internal balance of the human body, including the thermophysiological balance, is largely dependent 

on external conditions. The microclimate of the room in which a person is located for a long time plays 

a significant role in the formation of immunity, efficiency, the ability to relax and unwind comfortably. 

The state of the internal environment of the building can not only fruitfully affect human health but also 

have a negative impact. Thus, the longer people stay in a non-ventilated room, the more the room affects 

the proper work of the body. 

The microclimate of any premises is characterised by air temperature, relative humidity and air velocity. 

1. The temperature of the room is the most important indicator of comfort. The relative humidity also 

depends on the temperature. Low temperatures provoke the release of heat by the human body, which 

requires thermophysiological reactions, many of them related to discomfort, detention of reaction, 

sleepiness, and increment of the mistakes. If a low-quality heating equipment is installed in the room, 

then people will constantly suffer from cold related discomfort and diseases (cold, cough, proclivity to 

infections). 

High temperatures (over 27 °C) in the indoor environment also provoke problems, related to the 

thermophysiological reaction of the body. The release of the excessive heat is accompanied by removing 

salt from the body. The joint effect of the thermophysiological responses and the changes in the water-

salt balance leads to a different impediment of many systems in the human body. The result is thermal 

discomfort, decreased attention and an increase in mistakes. 

2. Relative humidity of indoor air is a factor that depends, to a large extent, on temperature. If there are 

no installed humidifiers in the room, then the higher the temperature, the drier the air will be. A healthy 

person, once in a room with dry air, will feel discomfort in 10-15 minutes. If a person has a cold, he will 

cough. Moderately moist air (40-60%) will create comfortable conditions for work and rest. In winter, 

it helps to strengthen the immune system, as it does not allow the mucous to dry out and become 

vulnerable to viruses. In the summer, with comfortable humidity, it is easier to tolerate heat, maintain 

healthy skin, etc. 

3. The velocity of the air is a factor of the microclimate that affects the body in different ways. For 

example, at temperatures up to 33-35 °C, the air velocity of 0.15 m/s is accepted as comfortable, since 

the air has a refreshing effect. In a temperature environment of above 35 °C, however, an opposite effect 

of discomfort appears for the same value of the air velocity (Ordinance RD-07-3 / 18.07.2014).  

Table 2 summarizes the minimal microclimate requirements for workplaces in Bulgaria (Ordinance RD-

07-3/ 18.07.2014). 

Table 2 Minimal microclimate requirements for workplaces in Bulgaria 
Optimal air temperature limit values 

During the cold period of the year  
from 20 to 23 °C for light physical work 
from 17 to 20 °C for moderate physical work; 

from 16 to 18 °C for heavy physical work 
During the warm period of the year  
from 22 to 25 °C for light physical work 
from 20 to 23 °C for moderate physical work; 

from 18 to 21 °C for heavy physical work 
Optimal air velocity limit values 

During the cold period of the year 
up to 0.2 m/s for light physical work 
up to 0.3 m/s for moderate physical work; 

up to 0,.3 m/s for heavy physical work 
During the warm period of the year  
up to 0.2 m/s for light physical work 
up to 0.4 m/s for moderate physical work; 

up to 0.5 m/s for heavy physical work 
The optimal values of the relative humidity limits are in the range of 40% to 60%. 

 

Source: OrdinanceRD-07-3 /18.07.2014 
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Effects of Exposure to Contaminated Air  

The effect of an individual’s exposure to room contamination depends mainly on the nature of the 

pollutants and the duration of the exposure. Response time after exposure is an essential factor in the 

assessment of the effect. Immediately after the exposure, acute effects such as inflammation, fatigue, 

headaches and dizziness occur. This is usually due to exposure to biological pollutants, emissions from 

building materials, but most often due to incorrect ventilation of the indoor space. 

In response to long-term exposure or repeated exposure, chronic effects are manifested (cancer is one 

of the severe examples). Pollutants include tobacco smoke, radon, benzene, and asbestos. 

Effects without serious health effects are the discomfort and the reduction in performance caused by 

changes in the physical parameters of indoor air. 

In general, the umbrella concept is used to integrate the appearance of acute effects from exposure to 

contaminated indoor premises, “sickness syndrome“. As a result of incorrect ventilation and the 

accumulation of gaseous contamination and/or accumulations of biological pollutants in enclosures, the 

occupants of the building report a number of complaints for which there is no apparent reason, and the 

medical tests do not reveal any particular anomalies. Symptoms are present when people are in the 

building but disappear when they leave. But they usually lead to absenteeism or reduced work abilities 

and effectiveness of the exposed person. The effects of the indoor air parameters on human health are 

summarized in Figure 1.  

Figure 1 Summary of the effects of indoor air on human health  

 

Source: Authors  

Conclusion 

It is challenging to assess the risk for human health indoors, as the indoor air may contain a vast number 

of chemicals, biological contaminants, and particulates with potential hazardous effect. At the same 

time, IAQ is affected by the ventilation scheme (natural or forced ventilation), building characteristics, 

cleaning habits, occupancy, and cultural peculiarities, as well as the outdoor environment and climate 

conditions.  

There are a lot of studies on the effect of indoor pollutants on human health, but the data to appropriately 

assess the risk for human health in a particular indoor environment is somewhat limited. More specific 

information has to be gathered for the health effect due to microbes and particles in terms of their type 

and level of human exposure. Carbon monoxide, nitrogen oxides, benzene, formaldehyde are of special 

concern as they have a significant potential to affect human health. Volatile organic compounds, ejected 
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by several objects indoors, need special attention and broader research as there are many complex 

sources of them, secondary emissions and emissions of ultrafine particles.  

The joint effect of higher concentrations of carbon dioxide (CO2) and other indoor air pollutions also 

need special attention, as they can have an impaired impact on work performance and increased 

discomfort that may lead to health-related issues. 
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MICROCLONAL PROPAGATION OF CRATAEGUS MONOGYNA JACQ. IN VITRO 

Nana Zarnadze1, Ketevan Dolidze2, Sophiko Manjgaladze3, Nazi Turmanidze4, 

Jana Chitanava5, Gia Bolkvadze6, Eteri Jakeli7  

 

Abstract: We have researched Crataegus Monogina Jacq. microclonal propagation and in vitro mass regeneration processes. 

For this experiment we used the asleep buds isolated from maternal plants and in vitro cultivated apical and axillary buds as 

the effective explants.  

The high coefficient of micropropagation was provided with Gamborg Medium (B5) nutrient medium added alongside the 

hormones of cytokinin nature. The best result was achieved in the case of introduction of 2-Isopentenyladenine (2-iP) at 

concentration of 5-10 mcm and Benzilaminopurine (BAP) at concentration of 10-15 mcm. For stimulation of the 

mictropropagation process it is reasonable to add a small dose of the auxin hormone 1-Naphtylacetic acid (NAA) together with 

the cytokinins to the nutritive medium. It has been shown that the growth of micropropagation coefficient in pro rata the kinds 

and concentration of phytohormones. Regenerated microshoots had a good capacity of rooting. The most effective method for 

rooting purpose was the introduction of Indole- 3 –butyric acid (IBA) at concentration of 5mcm into 1 /2 B5 nutrient medium. 

The rooted regenerant plants successfully adopted in vivo. 

UDC Classification: 57.01, DOI: 10.12955/cbup.v7.1494 

Keywords: In Vitro Culture; Proliferation; Plant regeneration; Micropropagation; Phytohormones; Adventive buds;  

 

Introduction 

Totipotency of vegetative cell as well as plasticity of vegetative organs and tissues cause high 

reproductive capacity of plants. This property of vegetable organisms and feasibility of its use in practice 

allow scientists to develop technology of in vitro cultivation of vegetable organs, tissues and cells. In 

vitro technology is often used to increase the effectiveness of a selection process. One of its actual 

aspects includes accelerated propagation of newly produced varieties or isolated plants through 

microcloning. 

Micropropagation of plants in tissue culture includes three stages (Butenko, 1964; Kataeva and 

Avetisov, 1981; Kataeva and Butenko, 1983): 

1st stage – explanting of the initial plant tissue and further introduction into culture; 

2nd stage – microclonal multiplication: optimal formation of the organs from meristema, their 

development and propagation; 

3rd stage – preparation of plants for replantation including rootage of the received regenerant plant and 

acclimatization of the reproduced plants in vitro, i.e. preparation for replantation into soil. 

The aim of our research included examination of influence of the trophic factors and growth regulators 

on in an vitro culture of Crataegus Monogyna Jacq. on the stage of multiplication and receipt of 

regenerant plants in vivo acclimatized.  

According to the scientific writings, various scientists have researched the matters of the various species 

of hawthorn microclonal propagation (Iapichino and Airo, 2009; Wowtosh et al., 2007; Dai et al., 2007). 

These authors use the apical and auxiliary meristema (Caboni et al., 2010) or single-bud segments of 

the lignified shoot (Gökbunar, 2007) as the explants. But some authors prefer leaf segments (Dai et al., 

2007). The realization and effectiveness of morphogenetic potential of each explant depends on mineral 

and hormonal content of the nutrient medium. 

Research Material and Methodology 

a) Research object: In our experiment we used Crataegus monogyna Lacq, a medicative plant spread in 

Georgia, namely in the Batumi Botanical Garden. 

b) Methodology: Our experiment aims included induction and optimization of microclonal propagation 

in vitro under the effect of the nutrients and growth regulators, production of acclimatized regenerant 
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plant in vivo. Explant was presented by the vegetating shoots with the asleep buds isolated from the 

maternal plant. To aim production of the aseptic cultures we used mercuric chloride 0.1% solution as a 

sterilizing agent. We inoculated the cultures on the Gamborg B5 (Gamborg et al., 1968) and MS 

(Murashige and Skoog, 1962) medium, pH=5.6–5.8; nutrient medium was sterilized under 0.9–1±0.1 

atmospheric pressure for 20 minutes. The culture incubation for induction of organogenesis was 

provided by the light (3 kLux, 16/8 hours photoperiod, temperature – 25±1C, relative humidity of air 

70%). 

We researched the effect of the growth regulators: cytokinins (BAP; 2-iP- 5; 10; 15; 20 µm) and auxins 

(NAA - 0.5-3µm; IBA - 5µm) of various concentration. The experiment lasted 20 months. In each 

variant the experiments were provided with a tenfold repetition. Rootage of the explants was provided 

on the nutrient medium which contained indole acetic acid at 3-5 µm concentration. Acclimatization 

was provided in the greenhouses in conditions of gradual reducing of high humidity. 

Results and Discussion   

Sterilization of explants: The research results proved that the use of 0.1% mercuric chloride as a 

sterilized agent with 15 min. exposition caused receipt of maximum quantity of the aseptic cultures 

(92.32%). Chemical necrosis occurred in 5% of the sowed cultures, but 3% of them lightly vitrified. 

These cultures were eliminated from the experiment. 

Optimization of multiplication: After receipt of the sterile cultures, at the first stage of multiplication it 

is important to match the proper mineral balance of nutrition. The scientists use nutrient mediums of the 

various mineral content for cultivation of hawthorn explants. Most of them prefer Murashige and Skoog 

Medium (Dai et al., 2007; Maharic et al., 2009; Iapichino and Airo, 2009). Some of them use WPM, 

DKW and NRM mediums (Nas et al., 2012). Crataegus Azarolus L. is propagated on the modified LP 

nutrient medium (Caboni et al., 2010). According to the scientific writings, Gamborg nutrient medium 

almost is not used for induction and optimization of hawthorn morphogenesis. The experiments prove 

that the mineral content of the Gamborg nutrient medium is very effective for in vitro cultivation of 

various plants (Lomtatidze et al., 2009; Zarnadze et al., 2018; Zarnadze et.al, 2019). As our experiments 

showed, Gamborg (Gamborg et al., 1968) and MS (Murashige and Skoog, 1962) nutrient mediums had 

the effect on the development of micro shoots and initiation of new growths, but in the case of the 

Gamborg nutrient medium the organogenesis indexes were higher, shoots more intensively grew and 

developed and the quantity of regenerated new growths during one subcultivation was 12.2±0.92 initials. 

(Table 1). 

Effectiveness of the stage of microclonal multiplication is determined with mass induction and 

regeneration of microshoots. This process is mainly regulated with phytohormones. It is proven with the 

results of the various scientists’ research where the importance of exogenous cytokinins in the process 

of stimulation and induction of morphogenesis is apparent (Gbadamosi and Egunyomi, 2010; Rajoriya 

et al., 2018; Siddique et al., 2013). Single-bud microshoots of hawthorn showed mobile dependence on 

classes and concentrations of phytohormones. The scientists working with the various plants point to 

the necessity of hormones (Aragão et al., 2017; Mahoney et al., 2018; Stevens and Pijut, 2018). 

 Table 1: Morphogenesis of microshoots on the nutrient mediums of various content 

Nutrient medium Total quantity of 

explants 

Average height of 

shoots (mm) 

Average quantity 

of nodal segments 

Quantity of 

regenerated shoots (%) 

Gamborg (B5) 

(2-iP 5 mcm) 

50 8.90 ± 0.93 5.20 12.2± 0.92 

MS  

(2-iP 5 mcm) 

50 8.40± 0.98 4.70 11.4±1.02 

 

Source: Author 

Development of buds from microshoots on nutrient medium free of hormones was not practically fixed. 

Only one or two isolated buds developed with further prolongation of the period of subcultivation 

required for their normal growth and development. Use of various concentrations of cytokinins showed 

the various forms of manifestation of totipotency of buds (Table 2). Initiation of shoots from single-bud 

cuttings and their growth and development, i.e. apical dominance was achieved at low concentration of 

2-iP. In the period of the first subcultivation we received good results in the case of the nutrient medium 

containing 2-iP at a concentration of 5 mcm: for initiation and development of shoots 3-4 weeks were 
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enough, the shoots developed on average 7 nodal segments. In the case of the nutrient medium with 

BAP at a concentration of 5 mcm, the period of development of shoots was comparatively longer (5-6 

weeks). It should be noted that the increase of BAP concentration up to 10 mcm made the regeneration 

period considerably shorter and it equaled the effect which occurred in the case of the 2-iP at 5 mcm 

concentration. The increase of concentration of 2-iP to 10 mcm was concurrent with apical dominance, 

several growth cones (5-6 initials) developed simultaneously from each axillary bud of the initial 

explants. They have the same growth rate. At the end of subcultivation period (25th day) the shoots 

achieved an average height of 30mm and missing the stage of compete growing we removed them to a 

nutrient medium for rootage or for the next stage of mass reproduction on the new nutrition medium of 

the same content. 

The explants had the various morphogenetic response to change of concentration of cytokinins (Table 

2). So called adventive buds originated at all tested concentrations of 2-iP and BAP. The regeneration 

coefficient and buds development model changed concurrently with change in concentration. The results 

of the low concentrations is described here above. An increase of concentration of phytohormones 

caused gradual transition to mass budding. 2-iP at concentration of 15mcm caused apical growth of the 

main bud. In the majority of cases from the main explants simultaneously several buds developed with 

proliferation of callus in the basal part. Callus tissue had a nodal structure, where in the process of 

redifferentiation morphogenetic areas originated from which the adventive buds regenerated in the 

further period of subcultivation. Their quantity grew pro rata the number of subcultivations. This process 

lasted up to the completion of the process of proliferation of callus tissue. In the 5th subcultivation the 

explants became so tightly covered with the regenerated buds, that it restrained proliferation of the basal 

morphogenetic callus tissue (Fig. 1). The Effect of BAP rather dropped behind the effect of 2-iP. Before 

rooting we moved the adventive buds of 10-12 mm length to the nutrient medium containing cytokinins 

at minimum concentration of 3mcm or the corresponding medium for the new cycle of propagation. 

Rise of concentrations of 2-iP and BAP up to 20mcm showed that 94-98% of the explants demonstrated 

maximum potential of mass regeneration (Table 2). On the explants, lots of buds originated 

simultaneously and all of them were almost of the same dimensions (Fig. 1). 

Figure 1: Morphogenic callus tissue with numerous buds 

 
Source: Author 

The effect of 15-20 mcm concentrations of BAP and 2-iP strengthened upon introduction of the small 

dose of NAA into the nutrient medium. As Table 2 shows, the regenerant coefficient grew considerably, 

which was caused through the induction and intensive proliferation of callus. In the process of bud 

regeneration, curtain regularity was apparent: all over the surface of callus originated in the basal part 

of the maternal explants several tens buds regenerated simultaneously. These buds synchronically grew 

and to the end of subcultivation they were of the same sizes having an equal growth rate and similar 

morphology (Fig. 1). They may be conditionally named “the first generation” regenerants. After removal 

of the regenerated buds and moving to the new nutrient medium the “second generation” regenerants 

synchronically arose on the callus etc. Alteration of generations was observed concurrently with 

subcultivations up to exhaustion of the morphogenetic potential of the callus. In total we detected four 

stages of arising of generations from callus tissue, but it should be noted here that 80-85% of the 
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regenerated buds required preparation for rootage, i.e. “growth stage” on the nutrient medium containing 

a minimum concentration of cytokinin (3mcm) and auxin at concentration of 0.5 mcm (Fig. 2). 

Figure 2: Regenerant plants 

 

Source: Author 

 

Figure 3: Rooted regenerant plants 

 
Source: Author 

 

Table 2: Effect of various concentrations 2-iP and BAP on micropropagation (N=50) 

B5 + 2-iP 

(mcm) 

Q-ty of explants 

giving rise to 

shoots (%) 

Average length of 

shoots, mm 

Average q-ty of 

nodal segments per 

shoot 

Average q-ty of 

adventive buds per 

explant 

(control) 15.0 6.00 ± 0.90 1.00 - 

5.00 62.2 20.0 ± 0.30 7.00 5.00 ±0.90 

10.0 95.1 16.0 ± 0.40 5.00   8.00 ±0.80 

15.0 94.0 14.0 ± 0.50 3.00 15.0 ±0.50 

20.0 98.0   9.0 ± 0.60 2.00 23.0 ±0.40 

15.0 + NAA 3 mcm 98.0   8.6 ± 0.50 1.80 32.0 ± 0.35 

20.0 + NAA 3 mcm 98.0 7.20 ±0.6 1.50 38.0 ±0.26 

B5 + BAP 

(mcm) 

    

5.0 60.5 18.0 ± 0.31 6.00 4.00 ±0.90 

10.0 93.1 15.0 ± 0.42 5.00 6.00 ±0.94 

15.0 93.0 12.0 ± 0.54 3.00 13.0 ±0.50 

20.0 95.0 8.0 ± 0.64 2.00 19.0 ±0.50 

15.0 + NAA 3 mcm 96.0 7.50 ±0.61 2.00 28.0 ±0.40 

20.0 + NAA 3 mcm 96.0 7.00 ±0.60 2.00 34.0 ±0.34 
 

Source: Author 
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Rootage, as the last stage of in vitro micropropagation, was provided: 

1) on the Gamborg (B5) nutrient medium + 5 mcm IBA; 

2) 1/2 Gamborg (B5) nutrient medium + 5 mcm IBA. 

The experiment results showed that rootage occurred on both nutrient mediums, but the better result was 

received on the second one. The rootlets originated during 3-4 weeks, 94% of cultures rooted, the 

rootlets were lanate and ramified (Fig. 3). Total length of rootlets was 15-21cm and 86% of the 

regenerant plants were acclimatized. 

Conclusion  

Our experiments showed the feasibility of successful use of tissues, cells and organs in an in vitro 

method for microclonal propagation and production of mass regenerants of hawthorn. The important 

moments include the  optimization of total balance of research object, sterilization algorithm and the 

components and phytohormones of the nutrient medium  
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