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satisfied. Devaluation increases the price of a country's
imports relative to that of its exports; therefore exporters
obtain higher domestic currency revenues from a particular
export quantity while imports contract due to the higher
domestic currency price of imports. Thus, devaluation
performs similar to a tax on imports and a subsidy to exports.
That causes the trade balance to recover. This tends to
improve the foreign sector, which increases output in the
economy. According to this view devaluation has
expansionary effects on output and aggregate demand.
However, there are reasons why devaluation could be
contractionary. Exchange rate devaluation can affect the
supply side of the economy: it increases the cost of imported
inputs, and thus the cost of production, leading to a decrease
in the aggregate supply in the economy. By increasing the
value of transfers from the rest of the world, which are in
foreign currency, when converted to the home currency
devaluation may increase the prices and thereby increase
the cost of production of exportable goods and domestic
goods, adding to the overall rate of inflation. The net effect
derives from the joined effects of both the aggregate
demand and the aggregate supply shift (Lizondo and
Montiel, 1988; Kandil, 2006). Economies that rely more on
imported inputs are more likely to experience contractionary
effects from devaluation because of higher cost of
production comparative to the gain in the volume of exports.
And the contractionary effect from lessening aggregate
demand can lead to bigger trade deficit. This framework is
a good description of the state of affairs in Palestine.
An exchange rate policy has to take the contractionary and
expansionary impacts of changes in currency value into
consideration. The use of a computable general equilibrium
model makes it possible to take both effects into account
(Zhang et al., 2006).

Whether exchange rate devaluation supports economic
growth or not is an open question empirically. This paper
analyzes the impacts of the devaluation on the Palestinian
economy using a computable general equilibrium model.
We investigate the effect of a 15% devaluation
of the exchange rate on output growth of Palestine. By using
latest data (a 2012 social accounting matrix for Palestine)
and CGE modeling, this paper finds that devaluation is
contractionary in Palestine. A 15% devaluation of the
exchange rate results on lower real gross domestic product,
the simulation results show that GDP will decrease by 1.99
%. Import and export will decline by 20.61% and 52.67%
respectably. Also, a 15 percent devaluation will reduce the
level of private consumption by 6.31 % and inflation (CPI)
will increase by 4.7 from the base line.
< C68 < D58 < E52 < F31 < O21 < COMPUTABLE GENERAL
EQUILIBRIUM < SOCIAL ACCOUNTING MATRIX < EXCHANGE
RATE< DEVALUATION

The Palestinian economy of the West Bank and Gaza,
burdened by the consequences of prolonged occupation
since 1967, has been faced with additional constraints since
the eruption of the Second Intifada in 2000: geographical
fragmentation under the tense Israeli closure policy and
the construction of the wall. The economy is marked by
negative external shocks, heavy reliance on remittances
and foreign aid, a weak ability to generate domestic
employment and distortions in the structure of production,
trade and economic resources allocation. The present
economic policy framework (Paris Protocol, 1994) does not
give the Palestinian Authority monetary and trade policy
tools for managing the Palestinian economy (UNCTAD,
2009).

To answer the question of whether devaluation has
contractionary or expansionary effects on the Palestinian
Economy and would a devaluation of the exchange rate be
useful in restoring trade competitiveness, improve the trade
balance and output growth level, we evaluate the impact of
devaluing the exchange rate on the Palestinian Economy.
For this purpose, we constructed a general equilibrium
model that captures the economic conditions and
characteristics of the Palestinian economy, and we
constructed a 2012 social accounting matrix for Palestine.
The study focuses on the impacts of a 15% devaluation of
the exchange rate relative to the baseline.

Palestine has been facing the problem of trade deficit since
the creation of the Palestinian Authority in 1994.
The Palestinian economy depends strongly on imports.
The trade deficit was more than 44 % of GDP in 2012.
The trade deficit was driven by a decline of productive
capacity and the incapability of local producers to satisfy
local demand, which increased reliance on imported
consumer goods, mainly from Israel (PCBS, 2013).
In theory, the high trade deficit can be reduced by
an exchange rate devaluation, which encourages production
of traded output relative to nontraded goods. The question
is: would devaluation of the exchange rate have
contractionary or expansionary effects on the Palestinian
economy?

A number of researchers have examined the relationship
between devaluation and output growth. They found various
results for devaluation and its effect on output growth. Many
studies shows that changes in real exchange rates tend to
have real effects on output and employment. Samuelson
(1964) gives early evidence of the importance of
a competitively valued real exchange rate in encouraging
exports which have a role for economic development.

In theory, currency devaluation is a tool for enhancing
the exports sector of the economy. Devaluation improves
the trade balance if the MarshallLerner condition is
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are analyzed using the GTAP model and the policy
responses are evaluated using the Singapore model. They
evaluate the exchange rate policies (among other policies)
to minimize the negative effects of an exogenous shock.
They analyze the impact of 15% devaluation of
the exchange rate, which improves the competitiveness
in the traded sectors (mainly exportable). Anderson and Evia
(2003) apply a computable general equilibrium model for
Bolivia to analyze the macroeconomic impact of foreign aid
in Bolivia. Foreign aid causes an appreciation of the real
exchange rate, which makes exporters less competitive
on world markets. This adversely affects the producers of
locally produced tradable, as their products become
relatively more expensive on the international markets, and
they have to compete with cheaper imports. Wobst (2001)
uses a computable general equilibrium model of
the Tanzanian economy to analyze the importance of
an exchange rate devaluation to eliminate the existing trade
deficit through exportoriented economic growth. He finds
that currency devaluation benefits agricultural more than
industrial sectors. The elimination of the trade deficit through
devaluation has to come from the export side. Willenbockel
(2006) uses a computable general equilibrium model of the
Chinese economy and its trade relations with the rest of the
world to analyze the structural effects of a real exchange
rate revaluation. Yu et al. (2003) use a single country
computable general equilibrium model of China to analyze
the effect of 5% real exchange rate devaluation on China's
global trade balance. Zhang et al. (2006) apply a computable
general equilibrium model to simulate the effects of Chinese
real exchange rate appreciation on India's trade balance
and other macroeconomic indicators. They find that
a Chinese real exchange rate appreciation would improve
the Indian total trade, but would lead to a decline in India's
GDP and worsen its total welfare. Yang et al. (2013) analyze
the impacts of the Chinese Renminbi appreciation on the
Chinese economy using a global computable general
equilibrium model. They found that the Chinese economy
will be affected adversely, with a decrease in real gross
domestic product, drop in employment rates, and a decrease
in the trade surplus.

A nation under a fixed exchange rate regime can promote
exports by devaluing the currency. Devaluation raises
imports price. By making exports cheaper and imports more
expensive, real devaluation promotes the net exports, and
hence, aggregate demand, output, employment, and real
income, if the MarshallLerner condition is satisfied.
The expansionary impact of devaluation is best
accomplished in export directed economies, which seems
to have a significant effect on the economic growth.
Jaussaud and Rey (2012) found that Japanese exports to
China and United States to decrease if currency
appreciated, which in turn affected growth adversely. Kamin
and Rogers (2000) state the conventional wisdom view
about the expansionary effect of devaluation:
...a more depreciated real exchange rate, by encouraging
the growth of the export sector and hence the openness of
the economy, is believed to place a country
on a developmental path with greater potential for sustained
growth. (Kamin and Rogers, 2000, p. 86)
However, devaluation raises imports price that leads to
inflationary side effects. High import prices reduce
the demand for intermediate input imported and import of
capital goods. The supply shock induced by the increase
in the price of imported inputs promotes into the inflation
(BahmaniOskooee and Miteza, 2006). If exports sector is
to a great extent dependent on imported inputs, then
devaluation will induce costpush inflation in the import and
export sector, and decrease the competitiveness
of the exports. Devaluation of domestic currency reduces
the aggregate supply at a quicker rate relative to
the increases in the aggregate demand. Devaluation
decrease demand deposits and domestic savings (Kamin
and Rogers, 2000). Devaluation can have an adverse impact
on the economy by affecting the external stability, causing
capital outflow, decline foreign reserves, and thus raising
the need for foreign borrowing. BahmaniOskooee and
Kutan (2008) contended that countries which rely more
on imported inputs are more likely to experience
contractionary effects from devaluation because of higher
cost of production comparative to the gain in the volume of
exports. This framework is a good description of the state
of affairs in Palestine. The contractionary effect from
lessening aggregate demand can lead to bigger trade deficit
( Krugman and Taylor, 1978). Kamin and Rogers (2000)
found that real devaluation creates high inflation which
decreases the rate of economic growth in Mexico. Mejía
Reyes et al. (2010) found that devaluation had
contractionary effect on economic growth on the economies
of: Argentina, Brazil, Chile, Columbia, Venezuela and
Mexico. Rodrik (2008), and Eichengreen and Gupta (2013)
concluded that there is a positive relationship between
an undervalued currency and economic growth, while
overvaluation is negatively related to economic growth.
Haddad & Pancar (2010) found that a policy of managed
real undervaluation has a positive impact on exports.

Computable General Equilibrium (CGE)
Computable general equilibrium models are an important
tool of analysis in development economics. The computable
general equilibrium methodology is a powerful
methodological tool for examining the impacts across
multiple markets of changes in policy variables or
exogenous shocks and an instrument for policy analysis.
They are used for making predictions about the behavior of
economies in response to shocks and to different policies.
Computable general equilibrium models are derived from
economic theory. The competitive market equilibrium of
supply and demand is determined by the demand functions
of the consumers and the production functions of the firms.
Computable general equilibrium models represent the direct
and indirect interactions between all sectors of the economy.
The computable general equilibrium framework provides
a theoretical quantification that combines the general
equilibrium structure introduced by Arrow and Debreu with
real economic data provided by a social accounting matrix
to solve numerically for the quantities of supply, demand
and price that preserve equilibrium across all markets.
Markets respond to changes in prices. The general
equilibrium happens when a set of prices make supply equal
to demand in all markets at the same time (Shoven and
Whalley,1984). Computable general equilibrium models are

Computable general equilibrium models are suitable
for analyzing the effects of policy changes within economies,
since they consider the impact of the interactions and
interdependencies within an economy (Dervis et al., 1982).
They have been used by economists to assess the impact
of exchange rate policies. Siriwardana and Iddamalgoda
(2003) use two computable general equilibrium models
(GTAP, a world model, and a model of Singapore) to
evaluate the impact of the 19971998 East Asian financial
crisis, which began as an exchange rate crisis in Singapore.
The effects of the crisis and the policies to face the crisis
www.journals.cz
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a branch of economic models that work on actual economic
data to evaluate the impacts of changes in policy, technology
or external factors on the economy. They provide
an economywide framework for policy analysis to assess
a broad range of policy issues. This economywide, multi
market approach captures all sectoral and intersectoral
price linkages simultaneously rather than analyzing each
commodity market separately. The computable general
equilibrium model that we use is neoclassical. Its framework
is developed from the microeconomic foundations of
optimization behavior of rational economic agents.
Consumers demand commodities and supply their
endowments to maximize their utility, subject to their
endowments. Producers (activities) demand inputs and
supply outputs to maximize their profits, subject to
production technologies. The optimizing assumptions
emphasize the role of commodity and factor prices
in affecting consumption and production decisions by
households and producers. The model is formulated
on a Walrasian system with the assumption of general
equilibrium, which can be obtained when supply equals
demand across all connected markets in the economy at
a matrix of relative prices (Dervis et al., 1982).

flow of incomes and payments in the economy. It represents
the structure, internal and external links of the economy,
and the roles of agents and sectors in the economy.
The sources of data for the social accounting matrix are
an inputoutput matrix, national income accounts and
household income and expenditure statistics. Thereby, it is
wider than an inputoutput matrix and national accounts.
These data are from different time periods, but they still
provide a good indication of the structure of the economy
and the interactions among social and economic entities
(King, 1985; RolandHolst, 2008). A social accounting matrix
is built on a walrasian general equilibrium framework.
Walras' law is the principle for organizing the information
in the social accounting matrix. It is assumed that agents
earn incomes from selling their initial endowments to other
agents. The agents spend part of their incomes to buy
commodities or primary factors in the markets. All
exchanges occur; in which for each income formed must be
a corresponding expenditure. The revenues are located
in the row accounts and expenditures in the column
accounts. Since revenues must be accounted for by
expenditures, the total of rows and columns must be equal
for a given account (double entry accounting). Thereby for
a consistent social accounting matrix, the sum of rows
(revenues) and columns (expenditures) of each account
must balance. However, because the data are often
inconsistent with each other, thus it is likely the data will lead
to unbalanced social accounting matrix. Thus balancing
the social accounting matrix is needed which done by using
a GAMS code to equate the sum of rows and their
correspondent columns (Robinson et al., 2001; Fofana et
al., 2005).

Computable general equilibrium models are used to
compute quantities and prices in different equilibrium. When
the economy is at its initial equilibrium, policy changes or
shocks lead to changes in prices, activity levels and
demands that produce a new equilibrium. By comparing
the new and the benchmark equilibrium prices, production
levels, consumptions and income levels, we can perform
a quantitative analysis and evaluate the effects of these
policies or exogenous shocks. This approach makes it
possible to evaluate policies or the impact of exogenous
shocks in a theoretically consistent manner, by quantifying
the effects that result from the interactions among all
markets in the economy. Computable general equilibrium
models are specified in a set of mathematical equations.
The core of computable general equilibrium models are the
multisectoral intermediate input links (InputOutput), and
the equations that describe the economic behavior of agents
and the endogenous prices. Computable general equilibrium
models allow any degree of sectoral disaggregation
appropriate for the analysis of intersectoral shifts.
The model involves the calibration of a database that
describes the Palestinian economy (the social accounting
matrix), to give values to the parameters of the model
mathematical equations (Shoven & Whalley, 1984).

A social accounting matrix contains most of the data
required to implement a computable general equilibrium
model analysis. The computable general equilibrium model
has to be based on recent relevant available data to be
credible for policy analysis. When historical data are used
for policy analysis, it should be demonstrated that the
structure of the economy has not substantially changed for
the evaluation and analysis of policies to be credible and
valuable. A 2012 social accounting matrix for Palestine is
constructed. The 2012 social accounting matrix is used as
the initial data for the calibration of the Palestinian
computable general equilibrium model. See table 2: Macro
2012 social accounting matrix for Palestine million of dollars.
Exchange rate in the model
The Palestinian model builds on the Lofgren et al. (2002)
framework. The notational make it feasible to differentiate
between variables (uppercase Latin letters) and parameters
(lowercase Latin letters). The exchange rate (EXR) enters
in the following equations: the price of imports, the price of
exports, and transfer income from abroad. A devaluation of
the exchange rate affects the model through those
equations. The price system of the model assumes quality
variation between commodities of various origins and
destinations: exports, imports, and domestic outputs used
domestically. Endogenous prices are related to other prices
(endogenous or exogenous) and to nonprice model
variables. The import prices paid by domestic consumers
for imported commodities include import tariffs and
transaction costs per import unit. The import price is
in localcurrency units. The world price of imports (pwm)
transforms to the import price (PM) through the exchange
rate (EXR) and import tariffs plus transaction costs.
The domestic import price (PM) is flexible. The tariff rate
(tm) and the world import price (pwm) are fixed, which
follows from the smallcountry assumption: the share of

Computable general equilibrium (CGE) modeling provides
an economy wide evaluation of policies and a framework.
The sectoral and institutional detail of the CGE model allows
for a more detailed analysis of policies, and it has
an advantage over partial equilibrium analysis because it
offer an economy wide evaluation of policies. To undertake
Computable general equilibrium analysis, A Palestinian
Computable general equilibrium (CGE) model has built
based on the standard model used by the International Food
Policy Research Institute (IFPRI) (Lofgren et al., 2002).
Lofgren et al. (2002) has a complete description of
the IFPRI's standard model.
Social accounting matrix
A social accounting matrix is a comprehensive,
economywide data framework, representing the economy
of a country. Social accounting matrix is a square matrix
in which each account is represented by a row and a column.
The elements of the matrix represent the payment from
the account of a column to the account of a row. A social
accounting matrix accounts for the economywide circular
www.journals.cz
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world trade for the country is little that it faces an infinitely
elastic supply curve at the existing world price (pwm).
The import price (PM) is the price paid by local users for
imported goods. The equation of the import price of good
c is:

where YG is the government revenue, TINS is the direct tax
rate for institution, YI is the income of institution, YIF is
the income to domestic institution i from factor f , shif is the
share of domestic institution i in income of factor f , tf is the
direct tax rate for factor f , trnsfr is the transfer between
institutions, YF is the income of factor f, tva is the rate of
valueadded tax for activity a , ta is the rate for activity, QA
is the quantity (level) of activity, QVA is the quantity
of (aggregate) valueadded, QINTA is the quantity
of aggregate intermediate input, PVA is the price of
(aggregate) valueadded, and PA is the activity price (gross
revenue per activity unit). Total investment and total savings
have to be equal. Total savings is the sum of savings
from local nongovernment institutions, the government and
the rest of the world, with the rest of the world savings
changed into local currency. Total investment is the total of
fixed investment and stock changes:

PM c = pwmc . (1 + tmc ) .EXR + åPQc . icmcc
where c is a commodity, PM is the import price including
transaction costs, pwm is the world market import price, PQ
is the composite price (the market price paid by domestic
commodity consumers), tm is the import tariff rate, EXR is
the exchange rate, and icm is the quantity of commodity as
trade input per imported unit . The export price (PE) is
the price granted to domestic producers for their exports.
The world price of exports (pwe) transforms to the export
price (PE) through the exchange rate (EXR) and export
tariffs plus transaction costs. The domestic export price (PE)
is flexible. The tariff rate (te) is fixed. The world export price
(pwe) is fixed, which follows from the smallcountry
assumption: the share of world trade for the country is small
that it confronts an infinitely elastic supply curve at the
established world price. The equation of the export price of
good c is:

åMPS .(1 - TINS ). YI
i

c

c

where i є INS is the set of institutions (domestic and rest of
the world), YIF is the income to domestic institution i from
factor f, shift is the share of domestic institution i in income
of factor f, tf is the direct tax rate for factor f, and trnsfr is the
transfer from factor f to institution i. Total household income
YI is the total incomes from factors and transfer from other
institutions (government and rest of the world which includes
remittances). The equation of the income to households
i from factor f is:
YIi = åYIFi , f + åTRIIi ,i + trnsfri,gov .CPI + trnsfri,row .EXR
i

¨

where i є INSDNG is a set of domestic nongovernment
institutions, YI is the income of institution i (in the set
INSDNG), and TRII is the transfers from institution i to i (both
in the set INSDNG). Total government revenue YG is
the total revenues from taxes, factors, and transfers from
the rest of the world. The equation of the total government
revenue is:

YG = åTINSi .YIi + åtf f .YFf + åtva a .PVA a .QVA a +
f

a

a

c

c

c

c

We simulate the devaluation of the exchange rate to analyze
the impact of devaluation scenario on production, and
foreign trade. The Palestinian CGE model incorporates
a functional relationship between the trade balance and
the exchange rate. The model allows through closures fixing
the exchange rate at any desired level (the foreign savings
flexible) to simulate a particular exogenous devaluation and
solving the model endogenously. The producer price index
(DPI) is the numeraire, all prices are therefore relative to the
DPI, which is held fixed and the consumer price index (CPI)
is flexible (if the model numeraire is the CPI and held
constant, some prices will need to decrease as imported
prices increase. A constant CPI as numeraire implies that
prices of commodities that are not imported or trade
dependent, such as most services, will decrease).
The simulation considers the impact of a 15% devaluation
of the real exchange rate. We devalue the real exchange
rate exogenously by 15% and endogenously solve
for the trade balance. All the transactions in the social
accounting matrix are in dollars, so we set the exchange
rate in the base line to one. A devaluation of the exchange
rate affects the model via the price of imports, the price of
exports and transfers (equations 1 6). Devaluation affects
foreign savings and transfers to and from the world, and
changes the prices of imports and exports, which affects
the economy through the tradable goods sectors.

YIFi,f = shift i,f . ëé(1 - tf f ) .YFf - trnsfrrow ,f .EXR ûù

i

+ GSAV + FSAV. EXR =

where GSAV is the government savings, FSAV is the foreign
savings, qdst is the quantity of stock change, QINV is
the quantity of fixed investment demand for commodity,
TINS is the direct tax rate for institution, MPS is the marginal
propensity to save for domestic nongovernment institution
and YI is the income of institution. The producer price index
is the numeraire. All prices are therefore relative to the
producer price index, which is held fixed; if the model
numeraire is the consumer price index and held constant;
some prices will need to decrease as imported prices
increase. The model is homogeneous of degree zero
in prices: if we double all prices, the real allocation of
resources does not change (Lofgren et al., 2002).

where PE is the export price, pwe is the world market export
price, te is the export tax rate and ice is the quantity of
commodity c as trade input per exported unit of c. The export
price is the price received by domestic producers which is
affected by the export taxes (te), the transaction costs and
the exchange rate (EXR). Institutional factor incomes are
split among domestic institutions after payment of direct
factor taxes and transfers to the rest of the world.
The transfers to the rest of the world are fixed in foreign
currency and changed into local currency by multiplying by
the exchange rate (EXR). The equation of the income to
domestic institution i from factor f is:

åta

i

åPQ .QINV + åPQ .qdst

PEc = pwec . (1 - tec ) .EXR + åPQc . icecc

f

i

i

a

.PA a .QA a + åtm c .pwm c .QM c .EXR +
c

åte .pwe .QE .EXR + åtq .PQ . QQ
c

c

c

c

c

c

c

+

Table 1 shows the impact of the devaluation by 15% from
the base line on the aggregate variables. The simulation
results show that GDP decreases by 1.99 %. Import and
export decreases by 20.61 % and 52.67% respectively.

c

åYIF

gov , f

+ trnsfrgov , f .EXR

f
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Table 1: National Accounts
millions USD

As % of GDP

Base line

Devaluation

% Change

Base line

Devaluation

Absorption

9794.700

9391.030

 4.121

144.162

141.023

Private consumption

6394.380

5990.710

 6.313

94.115

89.961

Gov. consumption

2302.570

2302.570

-

33.890

34.577

Investment

1097.750

1097.750

-

16.157

16.485

Exports

1091.460

516.568

 52.672

16.065

7.757

Imports

4091.930

3248.386

 20.615

60.227

48.780

Net Taxes

1408.024

1292.380

 8.213

17.291

19.407

GDP

6794.230

6659.212

 1.987

100.000

100.000

GDP at factors cost

5386.206

5386.206

-

79.276

80.884

Trade Deficit

3000.470

2731.818

 8.954

44.157

39.838

Source: Authors calculations
Table 2: The macro 2012 social accounting matrix of Palestine
1
1  Activities

2

3

4

5

6

2  Commodities

4886.99

3  Factors

5386.21

6394.38

2302.57

1097.75

6  SavingInvest.

Total

1091.46

371.43

16806.44
6043.39

1801.95
 750.92
182.84

Total

5386.21
5671.96

5  Government

8  Rest of the world

8

10456.04

1033.29

4  Households

7  Taxes

7

10456.04

1225.18
4091.93

 47.40

818.65

2626.60

1896.07

1097.75

399.93

1801.95

 285.75

10456.04 16806.44 5386.21

3806.18
6043.39

2626.60

1097.75

1801.95

3806.18

Source: Authors calculations
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44.16 % of GDP at base line to 39.84% of GDP after
devaluation (tables 1). A 15 percent devaluation will reduce
the level of private consumption by 6.31 % from the base
line and the inflation (CPI) will increase by 4.70 % from the
base line.
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