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Abstract: There is an ongoing controversy over whether risk mitigation inherently enhances business performance. The aim of this paper is to settle the controversy, and provide insights roles of risk mitigation on corporate strategy. Author examined implication of Lean Six Sigma at credit risk mitigation system at one of Indonesia banks.  Based on responses from 112 credit analysts and database of business units performance indicators, this research showed a relationship between the implication of Lean Six Sigma at credit risk mitigation system and unit bank's performance. Quality Based Credit Risk Mitigation which is credit risk mitigation using Lean Six Sigma system will enhance business units’ performance through improvement in credit quality and credit process efficiency. 
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Introduction
          Profit company has a purpose to maximize the profit and sales, as well as keep company existence at the competition. It should have a certain market share, reach profit to a certain level that satisfied the stakeholders, minimize employee turnover, and maximize management wealthiness (Levy and Sarnat, 1988). There are internal and external barriers for companies to achieve the purpose. Resources Based View Theory (Grant, 1991) stated that the company needs strategy to create sustainable competitive advantage by using all resources and abilities.  The strategy is becoming efficient and effective to keep the company exist at the competition. The effective organization is one which can achieve the purpose (Barnard, 1938; Etzioni 2007). The efficient organization is an organization that could satisfy the shareholders (Barnard, 1938) or using certain limited resources to achieve the purpose (Etzioni, 2007). Deliver high quality product from efficient process is the main activity to increase company’s performance. High quality product can reduce operational cost related with no defect products, recycle, and no claim cost.
          Risk mitigation (or risk management) is the management practice of the company for minimizing risk, deliver high quality product, optimize cost, and finally increase company’s performance (Hollman and Forest, 1991;  Keeton, 1999;  Pastor, 1999; Shimko, 2001; Fairchild, 2002; Fan, 2004; Nocco and Stulz, 2006; Utter, 2006; Fioderlisi, 2011). Risk management is used to take decisions at complex problems (Mok, 1994), and deliver profit to the company (Darmawi, 2005).
          Somehow, there is an ongoing controversy over whether Risk Mitigation inherently enhancing business’ performance. The aim of this paper is to settle the controversy, and provide insights roles of Risk Mitigation for company performance. Hollman and Forest (1991) was claimed that enterprise risk mitigation is continuing process to reduce company’s risk, decrease operational cost, maximize effective operation, and reduce non performing loan. Higher business activities will make risk mitigation more intense (Keeton, 1999) and efficient risk mitigation will deliver profit for the company (Pastor, 1999; Fan, 2004; Fioderlisi, 2011). Risk mitigation is useful to mitigate total risk and giving value added directly to the company (Shimko, 2001; Fairchild, 2002), and indirectly to shareholders (Nocco and Stulz, 2006). Risk mitigation is a part of the company’s strategy to increase performance (Utter, 2006). 
          The controversy side revealed that risk mitigation was not giving value added to the company, in reason it only could mitigate specific risk (a risk that could control internally) but could not control market risk (control totally by investors at market).  Stulz (1996, 2003) said risk mitigation was not enhancing company performance due to high investment at resources and it was not giving a big impact on the company (Pagach and Warr, 2010).
          This research was directed into the banking industry; in reason the banks were exposed high risk related to its main transaction of money. Basel Accord II (2004) has encouraged banks to determine the best risk mitigation system. The encouragement by socialized other process instead of minimum capital requirements (Basel, 2004) for banks such as supervisory review process and disclosure information to the market. The economic phenomenon of risk mitigation at Indonesia banks has shown that it was not enhancing company performance yet, especially on credit risk mitigation. Indonesia has applied risk mitigation since the year of 1990 based on Basel Accord 1988, and Non Performing Loan (NPL) has decreased as the impact of the risk mitigation application but it was not in a significant way. Below is the fluctuation of the NPL ratio (= NPL / amount of credit,  Rupiah. Bio).
Table 1: Trend of Credit, NPL, and NPL Ratio in Indonesia, 2006 – November 2013
	 
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	Nov-13

	Credit (Rp.Bio)
	             792,297 
	  
1,002,012 
	    1,307,688 
	   
1,437,930 
	   
1,765,845 
	  
2,200,094 
	  
2,707,862 
	   3,214,397 

	NPL 
(Rp.Bio)
	           30,803 
	      
  23,148 
	         17,594 
	         18,828 
	         
17,982 
	         47,695 
	         50,595 
	         60,431 

	NPL Ratio
	3,89%
	2.31%
	1.35%
	1.31%
	1.02%
	2.17%
	1.87%
	1.88%

	Growth Credit
	 
	26%
	31%
	10%
	23%
	25%
	23%
	19%

	Growth NPL
	 
	-25%
	-24%
	7%
	-4%
	165%
	6%
	19%

	Growth NPL Ratio
	 
	-1.58%
	-0.96%
	-0.04%
	-0.29%
	1.15%
	-0.30%
	0.01%


Source: Author, adapted from Otoritas Jasa Keuangan (2013)
          At 2006 until November 2013, credit was increasing by 25% per year, but the NPL ratio (amount of NPL compare with the amount of the credit) was fluctuating decrease. At 2011, the NPL ratio (2.17%) has increased almost double from 2010 (1.02%) and still increase at 2012 until November 2013 (1.87%; 1,88%). But at 2008 until 2010 the ratio has lower (1.35%, 1.31%, and 1.02%).  This phenomenon revealed that credit risk mitigation still not applied correctly at Indonesia banks. Another economic phenomenon was Indonesia banks still have higher overhead cost than South East Asia banks. Indonesia banks have overhead cost at approximately 3 (three) until 4 (four) percent, meanwhile South East Asia banks have 1 (one) until 2 (two) percent cost per sales (Hadad et al., 2003; Retnawati, 2010;  Bank Indonesia, 2012). 
          The controversy and the economic phenomenon are delivering question why risk mitigation (in here Author use the term credit risk mitigation that refer to bank industry which exposed high risk) could not enhance company’s performance? Is Quality Based Credit Risk Mitigation the solution  for credit risk mitigation improvement? To answer these questions, we need a theoretical approach to solve the research gap risk mitigation and company performance.
Research objectives
          This study is designed to develop new theoretical approaches to solve the controversy of the roles credit risk mitigation and company’s performance enhancement. It will investigate credit risk mitigation practice at credit risk analysis process.  As such, the research sets to answer two questions:
RQ1. What is the relationship between credit risk mitigation and company performance? 
RQ2. Is Quality Based Credit Risk Mitigation influence company performance? 
          To this effect, we first examined the Lean Six Sigma system application in credit risk mitigation practice at 112 risk taking units in Indonesia bank. Then we were looking at a database for a company’s performance, such as EBITDA (Earnings Before Interest, Tax, Depreciation and Amortization), ROA (Return on Asset), FBI (Fee Based Income) on certain time (based on years) to examine whether Quality Based Credit Risk Mitigation can impact on the company’s performance. 
Literature
          The literature is reviewed to identify relevant past research results, but also to identify relevant constructs and variables for the data collection to answer the research questions. As such, the literature review covers key concepts and theoretical findings of new concept which will answer the research question. Firstly, it will discuss about corporate strategic management to face competition. One of strategic managements is organization operational efficiency effectiveness (OEE) which makes the company stay different with others, low cost and focus. Secondly, it will discuss about risk mitigation, one of management’s strategies, to minimize companies’ risk exposed. It will deliver high product and process and decrease operational cost that leverage efficiency. Thirdly, we discussed about Lean Six Sigma as the tool management, which could convert the wish into reality, consists of efficiency and effectiveness of the organization, thus get it different with others, low cost and stay focus to manage customer satisfaction. Fourthly, it was about Lean Six Sigma at the bank. We try to take a look on Lean Six Sigma practice as the missing factor toward credit risk mitigation practice at banking business. 
Operational Efficiency Effectiveness Theory and Corporate Strategy
          The organization builds based on the same interests. Profit organization is trying to get earning, but non organization profit’s interest depends on the shareholder view. Both types have the same process to gain the purposes therefore to be efficient and effective. Efficient means quick process for satisfying persons in the organization, effective is achieving the organization’s purpose on the right way to keep focus (Barnard, 1938; Etzioni, 2007). 
          To stay competitive, an organization must have generic strategic which is (1) differentiation, (2) low cost, and (3) focus (Porter, 1980). It means an organization should operate efficiently and effectively (OEE-Operational Efficiency and Effectiveness), or organization’s strategy to deliver the right thing to customer (value added) and efficiently with economic cost. The higher OEE, the higher market share, the higher profit with low cost operation. OEE is a starting point of quality management tools such as Total Quality Management, Six Sigma, and Lean Management. Lean Six Sigma is an integrated quality system between Six Sigma and Lean Management, to deliver product with low amount of defect and efficient production process (Arnheiter and Maleyeff, 2005; Bendell, 2006). 
Risk Mitigation
          Risk is the probability of loss or accident, or the value of loss or defect probability degree (Kaplan and Garrick, 1981); result variations occurred on certain time (Wiliams and Heins, 1985); uncertainty about choice on something that will happen in the future (Charette, 1990); combination of probability occurrence and the impact (Siahaan, 2007). Meanwhile, the business risk definition is all risk integration (Ballou and Knechel, 2002); the only risk after all risk are identified (Kuritzkes and Schuermann, 2006). In the context of strategic management, risk is occurring because applying inefficient business strategy such as choosing incorrect strategy (Marshall, 2001; Alexander, 2005), risk is occurring from financial distress because the change of competitive environment. 
          The type of risks depends on industries. The risk of banks is market risk, credit risk, and operational risk. Manufacturing companies’ risk is liquidity risk, systemic risk, external environment, business risk, information risk, strategic risk, legacy risk, compliance risk, and reputation risk (2004).  Risk management is business’ activities to identify, measure, and handle the risk in purpose to survive and stay competitive (Allayanis and Watson, 2001); a comprehensive approach to control all occasions with a loss prospect (Clough and Sears, 1994); management’s method that identify, measure, and control reasons and impact of organizations  uncertainty (Tchankova, 2002). Risk management will apply well at industry when it is becoming part of business strategy and missión such as to gain the best rank or integrate into the employee evaluation performance (McCuaig, 2010) and one of the ways to perform good corporate governance (Demidenko and McNutt, 2010). Risk management could applied in every industry, such as health, construction, information technology and services. 
          As mentioned before, risk management support company’s enhancement, but many opposite researches are arguing it. Hollman and Forest (1991) was claimed that enterprise risk mitigation is continuing process to reduce company’s risk, decrease operational cost, effective operation, and reduce non performing loan. Higher business activities, more intense risk mitigation (Keeton, 1999) and efficient risk mitigation will deliver profit (Pastor, 1999; Fan, 2004; Fioderlisi, 2011). Risk mitigation is useful to mitigate total risk and giving value added to the company (Shimiro, 2001; Fairchild, 2002), and indirectly giving value added to shareholders (Nocco and Stulz, 2006). Risk mitigation also part of the company’s strategy to enhance performance (Utter, 2006). The debate was risk mitigation was not giving value added to the company. Risk mitigation could mitigate specific risk only but could not control market risk (controlled totally by investors at market).  Stulz (1996,2003) said risk mitigation need a high investment of resources and it didn't provide big impact on the company (Pagach and Warr, 2010).
Lean Six Sigma
          Six Sigma was developed at Motorola in 1987 as a quality management program. It was followed by other profit organization such as Allied Signal, IBM and General Electric (GE). They were using it as corporate operational strategy as well as change cultural organization (Aboelmaged, 2009). Significant deployments lead by the CEOs at Allied-Signal and GE, which Jack Welch as CEO GE promoted Six Sigma internal and external GE. Limit defect products at Six Sigma is 3.4 parts per million and it is difficult for manufacturing, which depend on the regular quality management. To gain this limit, production should follow the Six Sigma procedures at 5 stages, which are Define, Measure, Analyze, Improve and Control (DMAIC). Define is the process to identify the main problem; Measure is calculated and collecting data process; Analyze is analyzing data using statistical program to find out the cause of the problem step; Improve is process to run solution to fix the problem; and Control is process activities control after fixing the problem (Antony, 2004).
          Toyota Production System (TPS) has built Lean manufacturing by the engineers Taiichi Ohno and Shigeo Shingo (Arnheiter and Maleyeff, 2005) at 1990s, which the history has started since World War II. Lean came from Toyota’s interest in Ford’s concept that was very efficient to control the inventory with Just In Time (JIT) system. Ohno and Shingo developed Lean concepts based on JIT that made inventory control efficient by eliminating no-giving value added parts of the process, and reduced processing time. Lean is continuing improvement effort to eliminate waste, value added product/service, and provide customer value (Pepper and Spedding, 2009). TPS proved the Lean system to be best manufacturing system at that time by the fact that Japanese cars could exist in the market globally instead of USA-Europe cars (Liker, 2004).   
          Lean integrated with Six Sigma at 1990s until early 2000s (George, 2003). By adding lean concepts, methods and tools into Six Sigma, the approach was strengthened in the areas where improvements could identify and implement quickly (one to four weeks). The quick process was applied to the flow of information and materials through a process. Today, Lean Six Sigma is well known as the improvement approach of the operational process. Lean concept is emphasized in the efficiency process by eliminating waste parts of the process, and Six Sigma is emphasized to high quality products (3.4 defects per million of products), so both concepts could complement each other and increasing company’s performance (Arnheiter and Maleyeff, 2005; Pepper and Spedding, 2009). Combination of Lean eliminates waste and Six Sigma eliminates product variant will deliver concept that improve mistakes on process (Poka Yoke) and become basic on business process improvement (Bendell, 2006). Lean is continuing improvement tools to increase the speed of business by analyzing process flow and eliminate part of the process that are not giving value added  (Arnheiter and Maleyeff, 2005). Six sigma is management tools to eliminate defects and variant products using statistical data (George, 2003). A combination of both is Lean Six Sigma, or well known as Lean Management, to deliver efficiency process and good quality products.  
Lean Six Sigma at Banks
          Lean Six Sigma’s involvement in corporate main strategy has a higher impact on the company performance. Measurement of successful OEE is a high quality product and high efficiency of process with low cost (De Mast, 2006). Lean Six Sigma will support the corporate’s strategy to achieve OEE purpose by increasing product and process quality. Lean Six Sigma’s activities are defined main problem, quantity measure, analyze, find the solution to improve it, and finally control the whole activities, as well as eliminate all parts of the process that not giving value added to the organization. Friday-Stroud (2007) stated that Lean Six Sigma which integrate into corporate main strategy will make the purposes of performance enhancement get more progress, in reason all resources, including management, human resources and infrastructures totally focus on the application of this strategy into business units. 
          Porter (1996) argued that Lean Six Sigma was not corporate strategy, in reason other competitor do the same thing. Goh (2002) and De Mast (2006) didn’t agree with Porter and stated that  Lean Six Sigma build a corporate culture which was not same among corporates. Lean Six Sigma develops knowledge based environment by Green Belts and Black Belts programs that are giving knowledges to human resources, and grow to be resources based competency which it will be intangible assets for the company. These will be a sustainable competitive advantage for each corporation.  
           Lean Six Sigma has applied at banks for many years, and it has proven to improve banking performance. De Koning et al. (2008) was doing research at services industries and said that  Lean Six Sigma is a practical solution and delivered significant result regarding cost reduction and operational improvement. Lean Six Sigma, which was integrated with bank activities such as credit process, could reduce the credit approval process time (Kumar, 2008). Heck et al. (2010) was doing research on USA banks and found that Six Sigma has proven to increase performance by reducing customers’ complaint, credit card processing time, front liners services faults, and increasing customer for credit card approval. De Mast (2006), Friday-Stroud (2007) and Heckl (2010), Six Sigma will increase company’s performance if it integrated with the management strategy which will keep it more intense . All resources will focus on the succeed of the project and were not distracted to the other things. 
          Based on theories and researches above, a new concept has developed to solve the research gap risk mitigation roles to company performance enhancement. The new concept is Quality Based Credit Risk Mitigation, or credit risk mitigation that using Lean Six Sigma as guidance to enhance bank’s performance by improving bank's operational effectiveness through increasing credit quality and maximize credit process efficiency. The Grand Theoretical Model is shown below:
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          Based on this Grand Theoretical model, hypothesis are built to answer the research gap of credit risk mitigation roles to enhance bank’s performance.
Hypothesis
The relationship between Quality Based Credit Risk Mitigation with Credit Quality
          Non Performing Loan (NPL) is rising because the debtor could not pay back credit facility to the bank. The reasons are both from internal and external of the company such as management conflict (Breuer, 2005), low management business competency and quality (Moro and Fink, 2010; Chen et al., 2011), company size, age and capital (Bonfirm, 2009), and macroeconomic (Diaz, 2011). NPL should well manage because it  makes company inefficient (Berger and Young, 1997) and obligations of the bank to prepare capital reserved (Kopecky and Van House, 2005). NPL anticipations for banks are debtor’s fixed asset reserved (Chen, 2006), portfolio diversification (Acharya et al., 2006), and assurance (Williams, 2012).
          Risk analysis activities (Fight, 2004) will identify the purpose and usage of credit, payment resources, cash flow projection and compare with other business condition. In these activities due to identify business risk of the debtors and could minimize it regarding to credit risk. Quality based Credit Risk Mitigation has steps to identify key risks of debtor business, analyze these factors, and avoid the credit risk. The steps are detailed, prudent and rules compliance, but simple and fast to support efficiency. The steps consist of Define, Measure, Analyze, Improve, Control, and mapping the activities of credit process to identify non adding value activities and eliminate it. Based on these arguments, therefore hypothesis H1: Quality Based Credit Risk Mitigation has a positive impact on Credit Quality 
The relationship between Quality Based Credit Risk Mitigation with Credit Process Efficiency
          Efficiency is the way to get profit. Efficiency has related to factors, e.g. ownership (Evans, Altunbas, and Molyneux, 2001), proficiency (Berger and Mester, 1997), company size (Berger and Humphrey, 1997), expansion (Hughes et al., 1998), geographic scale (Bos and Kolari, 2005) and competition (Cetorelli, 2012). Bank as financial services company provide credit facility to the community, and more efficient the process more profit is expected. The higher amount of the credit facility is provided by a bank, the higher credit risk appears (Keeton, 1999). Efficient risk mitigation will increase company performance and increasing profit or profit efficiency (Pastor, 1999; Fan, 2004; Fioderlisi, 2011). 
          Lean Six Sigma is the system to minimize waste, process and product standardization in due to minimize processing time, reduce operational cost, reduce delivery time, and fewer infrastructures. Lean eliminates process steps that are not supporting the main purpose of the process (Arnheiter and Maleyeff, 2005, Byrne et al., 2007). Lean concept is powerful for time efficiency, especially applied to the credit process approval (Duthoit et al, 2008), and reducing operational cost (De Koning et al., 2008)  Lean Six Sigma system at credit risk mitigation which is Quality Based Credit Risk Mitigation will increase efficiency credit process. Based on these arguments, therefore hypothesis H2: Quality Based Credit Risk Mitigation has positive impact on Credit Process Efficiency 
The relationship between Quality Based Credit Risk Mitigation with business unit performance  
          Business performance has measured by its profit. The market expansion, the growth of sales, the higher production and low cost of production are triggering profit. The bank is delivering higher credit to gain high profit. The negative impact of credit portfolio growth is a higher credit risk (Keeton, 1999). Some rules to minimize this credit risk should develop (De Lis, 2001). The credit risk is high exposed at highly competitive business environment nowadays and most banks just pay attention to how make a bigger credit portfolio.  It is hard to pursue bank management to be prudent when it’s involved target achievement. Crockett (1997) said that bank destruction will happen in a highly competitive environment if future debtor was not carefully verified as it has high business risk. Credit risk mitigation is needed to minimize the risk that grows as well as credit growth (Keeton, 1999). The mitigation should effective, efficient, and deliver good quality credit. Lean Six Sigma, which is applied at credit risk mitigation provide good quality of credit and process efficiency. At the end the Quality Based Credit Risk Mitigation will enhance the business unit performance. Based on these arguments, therefore hypothesis H3: Quality Based Credit Risk Mitigation has a positive impact on business unit performance 
The relationship between Credit Process Efficiency with Credit Quality 
          Quality is an opposite side of efficiency. Most companies will do such as additional operational activities to guarantee that they are producing the best quality product or service. But then they realized that operational cost was increasing and cut the profit margin. Another effect is for customer that even satisfied with quality of product but they didn’t like the long time product processing. They prefer shorter time process with good quality product.
          Hughes et al. (1998) stated a bank strategy to consolidate on purpose to grow bigger and efficiency is factored to support this. Efficiency  influence the  expansion of  bank (Shaffer, 2001). Competition, ownership, and government regulation are factors which influence bank’s performance (Koutsomanoli-Filippaki et al, 2009). Competition could be win if bank efficient (Cetorelli, 2012). Credit process efficiency is indicated by limited credit process time, but deliver good quality of credit. The good quality of credit is indicated by the low amount of Non Performing Loan. Eliminate some steps of a process that is not giving value added for the purpose of process will make the process simpler, efficient, and focus on quality product which is credit. Based on these arguments, therefore hypothesis, H4: Credit Process Efficiency has a positive impact on Credit Quality  
The relationship between Credit Quality with business unit performance 
          The profit is an indicator of companies’ growth. More aggressive the company run after profit, the higher of business growth and the higher risk will expose (Foos, 2010).  Quality of product mostly neglected to run after an amount of orders. To stay in the competition is hard and maintaining the orders or even achieve higher target is the only way to stay in the competition.
           The credit quality increase on uncompetitive environment (Zarutskie, 2004). It means that bank expansion always followed by bad credit quality. Fast credit expansion is the main reason of nonperforming loans (De Lis, 2001). Cetorelli (2012) has researched on the relationship between credit quality and quantity. The bank will compete to get customer (quantity) but this will decrease if credit is not good in quality. On the other side, the productive performance will decrease if there is non performing loan. Based on these arguments, therefore hypothesis H5: Credit Quality has a positive impact on Business Unit Performance 
          The research model based on hypothesis is presented beneath:
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Research Method
          This research was conducted with respondents who worked as a credit analyst at risk taking units at an Indonesia Bank. This Indonesia Bank is a state owned bank, which deliver productive and consumer loan to the local community. The bank was selected to be the research object based on its experience to run Lean Six Sigma at credit process application since year 2006. Selection of the banking industry as the research object is based on the assumption that bank industry was exposed by high risk consequences in due to the main activity of money lending. The population is 224 credit analysts at 112 risk taking units in Indonesia bank. Each of risk taking units has taken two credit analysts, but only one was selected as a sample. The risk taking unit is business units in Indonesia Bank that proceed the application of credit, which consists of business banking units, and risk units. 
          The method of sampling is a purposive sampling, which the sample conforms to certain criteria. The criteria of respondents were as a credit analyst at risk taking units. For information, the personnel who have been marketing the loan at risk taking units are categorized as relationship managers; and credit analyst is processing a loan application. Credit risk analyst criteria were picked with the purpose to determine the application of Lean Six Sigma at credit risk mitigation in loan processing.  This research was used sample of 112 credit analysts at risk taking units Indonesia Bank which the questionnaire has distributed. The questionnaire is about Quality Based Credit Risk Mitigation or Lean Six Sigma application in the credit process.  Other parts of the questions asking about the application of early warning system (EWS) and the compliance of standard operating procedure (SOP). All the credit analysts were responding to the questionnaires. 
          The scale of questionnaire in 1 to 4 scales and the questionnaires were inserted by open questions as information assistance. Factor analysis was used to test the validity test. Structural Equation Model (SEM) was used to test the hypothesis in reason SEM is model that properly to test simultaneously relation latent variable represented by indicators.  WarpPLS 3.0 was used to perform SEM test.
          The variables have operated like shown below:
1. The Quality Based Credit Risk Mitigation (MRKBK - Mitigasi Risiko Kredit Berbasis Kualitas) is the credit risk mitigation that using Lean Six Sigma steps in due to enhance company performance by improving bank's operational effectiveness through increasing credit quality and credit process efficiency. The indicators are steps of risk identification (DEF), risk measurement (MES), risk analyzes (ANY), risk improvement (IMV), risk control (CONT). These steps include credit process mapping to determine which parts of the process that are not value adding and should be removed for efficiency purpose.
2. Credit quality (KK - Kualitas Kredit) is the degree of quality credit at Indonesia Bank. The indicators are degree of personnel, credit risk taking units to comply the standard operating procedures (SOP), the sensitivity of personnel, credit risk taking units to find out the early warning indicator of nonperforming loan (EWS), and nonperforming loan itself (NPL).
3. Credit process efficiency (EPK - Efisiensi Proses Kredit) is the credit process time efficiency at Indonesia Bank. The indicators are operational cost (BOPO) and credit process time (POK).
4. Unit bank performance (KP - Kinerja Perusahaan) is a performance of each risk taking units in Indonesia Bank. The indicators are earning before interest, tax, depreciation and amortization (EBITDA), fee based income (FBI) and return on asset (ROA).
          The statistic calculation system is using Structural Equation Model (SEM) and using WarpPLS ver. 3.0 to test the system. The ordinal data from questioners result was converted into interval data using Method Successive Interval –MSI (Hays, W.L., 1967). 
Research Findings
          Data characteristic of the respondents was shown as follows. First, 55% of respondents are between age of 20 to 30 years old. Second, man and woman are almost equal on amount with man 54% of respondents. Third, higher education of respondents with 81% has a graduate degree, and the rest is master degree of university. Fourth, the credit experience of the respondent is equal between less than 5 years and more than 5 years with composition 57%: 55%.
          Based on response questionnaire, below the index steps of Quality Based Credit Risk Mitigation that was applied on average intensity which the scale below 3 (three) on average:
Table 1:  Index of  Quality Based Credit Risk Mitigation
	Indicators
	Response Frequency
	Index

	
	1
	2
	3
	4
	

	Define (DEF)
	0.00
	0.25
	2.25
	0.49
	3.00

	Measure (MES)
	0.01
	0.36
	2.22
	0.29
	2.88

	Analyzed (ANY)
	0.00
	0.30
	2.36
	0.24
	2.90

	Improve (IMV)
	0.00
	0.34
	2.37
	0.13
	2.85

	Control (CONT)
	0.00
	0.51
	2.14
	0.11
	2.76

	
	Average
	2.88


Source: Author
Another response was represented in the Credit Quality as shown in the table below: 
Table 2: Index Credit Quality 
	Indicators
	Response Frequency
	Index

	
	1
	2
	3
	4
	

	Degree of SOP compliance (SOP)
	0.02
	0.45
	2.08
	0.25
	2.80

	Sensitivity of Early Warning System (EWS) 
	0.02
	0.64
	1.84
	0.20
	2.70

	
	Average
	2.75


Source: Author
          The proposition Quality Based Credit Risk Mitigation has developed five hypothesis, namely Quality Based Credit Risk Mitigation has a positive impact on credit quality, Quality Based Credit Risk Mitigation has a positive impact on credit process efficiency, Quality Based Credit Risk Mitigation has a positive impact on business unit company performance, credit process efficiency has a positive impact on credit quality, and credit quality has a positive impact on business unit company performance. 
Table 3:  Hypothesis Testing Result


Source: Author



Picture 3: Structural Equation Model Full Model
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Source: Author
H1:  Quality Based Credit Risk Mitigation has a positive impact on Credit Quality
          Credit Quality which has described by risk taking unit personnel’s degree of standard operating procedure compliance, risk taking unit personnel’s sensitivity of credit quality’s early warning system, and ratio of Non Performing Loan, has influenced by Quality Based Credit Risk Mitigation with coefficient path 0.458, probability less than 0.01 and T statistic 6.94. Quality Based Credit Risk Mitigation is risk mitigation that using Lean Six Sigma as part of the strategy to increase bank performance by increase credit quality and credit process efficiency. It is very clear that this research shows proof of the Quality Based Credit Risk Mitigation definition emphasize on credit quality. Each step of it consists of risk definition, risk measurement, risk analyzes, risk improvement, and risk control will improve and enhance credit quality or trying to reduce the possibilities of the debtor can’t fulfill his obligation to the bank. This finding is relevant with Arnheiter and Maleyeff (2005) who stated that Lean Six Sigma will improve product quality to improve service quality and finally satisfy the user and customer (Heckl et al., 2007, Parast, 2010). 
H2:  Quality Based Credit Risk Mitigation is increasing Credit Process Efficiency
          A credit process efficiency, which has described by the amount of credit process day and operational cost has influenced by Quality Based Credit Risk Mitigation with coefficient path  0.258, probability less than 0.082 and T statistic -1.40. Minus sign at coefficient path means of the reverse course relation between indicators, operational cost and credit process day with latent variable Credit Process Efficiency (reversed indicator variable). It can explain that the higher operating cost, the lower credit process efficiency. To adapt to this condition the variable latency of Credit Process Efficiency becomes Credit Process Inefficiency. 
          Quality Based Credit Risk Mitigation has steps of mapping the whole credit process and the whole debtor’s system process. The purpose of the credit mapping process is to identify which part of  the process that don’t give value added, and eliminate it to reduce the process time will reduce. The purpose of debtor’s system mapping is quick to identify risk at the process and mitigate it soon.  These mapping activities can reduce credit process time and operating cost. This finding is relevant with former research Duthoit et al. (2008) about Lean Six Sigma contribution for increasing credit process approval and De Koning et al. (2008) that Lean Six Sigma is reducing operational cost and provide operational process improvement.
H3:  Quality Based Credit Risk Mitigation has a positive impact on Business Unit Performance
          Business Unit Performance which has described by EBITDA, ROA and FBI, has influenced by Quality Based Credit Risk Mitigation with coefficient path 0.249, probability less than 0.09 and T statistic 1.35. Quality Based Credit Risk Mitigation is risk mitigation that using Lean Six Sigma as part of the strategy to increase bank performance. This research showed that business unit performance was increasing after applying Quality Based Credit Risk Mitigation. It is relevant with former research that credit risk mitigation is needed to minimize the risk that grow as well as credit growth (Keeton, 1999) and some rules to minimize credit risk should develop (De List, 2001). Result of T-Test business unit performance after applying Quality Based Credit Risk Mitigation is better with P less than 0.1.  
          Mediation test (Baron and Kenny, 1986) has shown that Quality Based Credit Risk Mitigation is increasing business unit performance directly as well as indirectly. Indirectly relation should pass through credit quality (indirect effects paths of two segments) and credit process efficiency (Indirect effects paths of three segments). The coefficient path total effect is 0.29 with probability 0.03, and it is reduced to direct effects coefficient path 0.25 with probability 0.09. It is shown that credit quality and credit process efficiency are partial mediating variables of relationship between Quality Based Credit Risk Mitigation and business unit performance. 
Figure 4. Direct Effects Quality Based Credit Risk Mitigation (MRKBK) to Business Unit Performance (KP)
[image: ] 
Source: Author
Figure 5. Indirect Effects paths of two segments Quality Based Credit Risk Mitigation (MRKBK) to Business Unit Performance  (KP) with Variable Mediation Credit Quality (KK)
[image: ]
Source: Author
Figure 6. Indirect Effects paths of three segments Quality Based Credit Risk Mitigation (MRKBK) to Business Unit Performance (KP) with Variable Mediation Credit Quality (KK) and Credit Process Efficiency (EPK)
[image: ]
Source: Author
H4:  Credit Process Efficiency has a positive impact on Credit Quality 
          This research could not prove the significance relation between credit process efficiency and credit quality, with coefficient path 0.096, probability 0.147 (higher than cut off value P<0.1, one tailed), and T statistic 1.05. It can explain by the fact that reducing credit process time has nothing to do with the credit quality. Or, reducing operational cost will not decrease credit quality. It will convince credit analyst to make the credit process as quick as possible, but still comply with SOP without worrying  quality of credit will decreasing.
H5:  Credit Process Quality has a positive impact on business unit performance
          Credit Process Quality has proven to influence business unit performance with coefficient path 0.179, probability 0.073, and T statistic 1.47.  It can explain that the compliance of credit analyst to SOP and high awareness to early warning system will improve the performance of the business unit. It is relevant with former research Cetorelli (2012) that the bank will compete to get customer (quantity) but this will decrease if credit is not good quality
Discussion
Literature study has conducted to answer the research problem and provide one proposition and five hypothesis. The proposition was Quality Based Credit Risk Mitigation, means risking mitigation  using the steps on Lean Six Sigma to enhance company performance by developing good quality products and process, and minimize the length of credit process. Four hypothesis has proved to solve the research problem (with one hypothesis is rejected) as below explanation:
          First, Quality Based Credit Risk Mitigation will enhance company performance by increase credit quality. Hypothesis 1 Quality Based Credit Risk Mitigation has a positive impact in the credit quality, and hypothesis 5  credit quality has a positive impact on business unit company performance, has shown this fact. The business units represent company performance. The explanation is that the steps Define, Measure, Analyze, Improve and Control of Risk on persistence is the key to manage non performing loan and increasing loan quality. Quality Based Credit Risk Mitigation will support the expansion of business because it is using very simple steps of risk mitigation as Lean Six Sigma does.
          Second, Quality Based Credit Risk Mitigation has a positive impact on credit process efficiency.  Hypothesis 2 was accepted. By using simple steps of  Define, Measure, Analyze, Improve and Control, the efficiency of credit process will achieve. The credit process will not consume time and reducing operational cost of human resources, including electrical electricity, phone, and infrastructure cost. This efficiency will increase performance company in due to credit will delivered to society in a short time and reducing bank’s operating cost. 
          Third, Quality Based Credit Risk Mitigation has a positive impact on company performance directly.  This research result answer the research question, that Quality Based Credit Risk Mitigation influence company performance in a positive way. Conventional credit risk mitigation, in its relationship to company performance, should improve by applying Quality Based Credit Risk Mitigation. Mediation test showed that others mediation variables were needed to investigate instead of credit quality and credit process efficiency to increase company’s performance. Other area such as human resources and the quality of corporate governance is important to considered to investigate. The indicator test before and after implication of Quality Based Credit Risk Mitigation was showing that there were better performance after the application. 
Conclusions	
          Quality Based Credit Risk Mitigation is a new concept that developed from credit risk mitigation practice which is using Lean Six Sigma to enhance company’s performance by increasing the quality of credit and maximize the efficiency of credit process. This new concept has theoretical implication to resolve research gap between credit risk mitigation and company performance, beside literatures quality management and risk management enrichment. The managerial implication is that Quality Based Credit Risk Mitigation useful to apply to the banks with ambitious target to expand in credit portfolios but wish to risk prudently. 
          There are some left issues to be the topic of future research. First, the research should be done at different industries with different policies. Second, factors instead of credit quality and credit process efficiency as variable mediation between quality based credit risk mitigation and company performance should be explored further.
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