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Abstract 
The favorable trade balance is a good indicator for developing 

economies. The main focus of the present study is to explore the effect 

of devaluation on balance of trade in Pakistan. The study considers the 

time period from 1972 to 2014 for examining the effect of exchange 

rate on balance of trade. The Auto Regressive Distributed Lag model 

technique is applied for analysis. We have examined both short-run 

and long run behavior of exchange rate. In order to determine the 

shape of the J-curve and to capture the non-linearity effect of the 

exchange rate on net trade, we have introduced the squared term of the 

exchange rate. The analysis verifies the existence of J-curve in 

Pakistan. Moreover, study concludes that GDP growth, Foreign Direct 

investment and inflation rate favor the trade in the long run.  
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I. Introduction 
 Many of the developing countries are stressing to switch the trade policies toward 

export promotion and far from the import substitution policies since the late 70s.The 

devaluation of currency is considered the most disputable economic policy that a 

government of a country may undertake in developing countries to improve the trade 

balance. This policy helps the government to make domestically produced goods more 

attractive in foreign and making foreign goods less attractive in home country.  

 

 Theoretically, Economists like Alfred Marshall, Abba Lerner, Alexander, Robert 

Mundell and Marcus Fleming have developed variety of options for solving issues 

relating to trade balance. Exchange rate depreciation and devaluation are supposed to 

improve balance of payment deficit. Devaluation results to switch expenditure from 

foreign goods to domestic goods in resulting production and employment opportunities 

are created. In this situation, goods of home country become cheaper in international 

market that will lead to increase in exports. This in turn improves the trade balance by 

raising export and reducing imports. It is proved by theory, the trade balance deteriorates 

initially and then it improves by devaluating exchange rate and develops a J-curve theory.  
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It is observed that there is a decline in GDP growth, inflation, reduction in investment 

and loss of exports. The change in the five year average- to- 2009 depression works out 

to over 4.5% of GDP. The loss of potential GDP for 2008 and 2009 is estimated at 7%. 

Pakistan is also facing the continual problem of trade deficit. The reported trade deficit is 

USD 16522 million for the year 2012-13.   

 

 The main objective of the study is to explore the existence of J-curve in Pakistan. 

The review of previous studies is presented in the second section. Data and 

methodological issues are elaborated in the third section. Empirical results to explore the 

relationship between exchange rate and Net trade balance are discussed in the fourth 

section. Last section offers the concluding remarks. 

 

II. Literature Review 
 There are different researches in which trade performance have been discussed of 

different developed and developing countries. These revisions focused on the impact of 

devaluation of currency on trade balance, economic growth and macroeconomic stability. 

All of these studies examined the relationship between exchange rate and trade balance 

and also explore the J-Curve trend in different countries. Some famous and related 

studies are reviewed below. 

 

 Boyd et al. (2001) analyzed the effects of exchange rate on the trade balance using 

panel data of eight different OECD countries. The quarterly data were taken based on 

different time period from 1975-1996. The present study used the econometric models 

with condition on exogenous variables that differ in degree. Firstly, all four variables 

were handled as endogenous by using co-integrating VAR. Then, world output was 

handled as exogenous by using co-integrating VARDL. After that, all variables were 

treated but balance of payment was handled as exogenous variable with the single 

equation ARDL model. The result of this study declared that MLC found in the long run 

with short run J-curve effect. 

 

 Aftab and Aurangzeb (2002) investigated the trade elasticity’s in the long run and 

the presence of Marshall Lerner condition by using time series data. The trade 

performance of Pakistan and its ten partners of trade were tested by using quarterly data 

from the period 1980:1 to 2000:4. To find the degree of integration, the ADF and PP test 

were used. The trade elasticity’s in the long run and the existence of Marshall Lerner 

condition were analyzed with the help of Johansen`s co-integration methodology. The 

study also used the error correction model in the short run to examine the changes in 

exchange rate changes to brace the J-curve. The result declared that real depreciation is a 

policy tool for betterment of balance of trade. So, in the present study, ML condition was 

satisfied in LR and J-curve for Pakistan was traced. 

 

 Aftab and Khan (2008) analyzed the J-curve phenomenon for Pakistan and its 12 

trading partners by using Panel data. This study investigated the efforts of real 

depreciation on the bilateral balance of trade. The quarterly data were taken from 1980:1 

to 2005:4. The ARDL approach was used to find the difference between long run 

equilibrium and short run disequilibrium with non-stationary data. The study found no 

co-integration for four out twelve trading partners. It was declared from the result that J-

curve for any of the Pakistan`s trade partners was unable to trace in short run. In the long 
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run, five countries found that real devaluation improves balance of trade but the other 

three trade partners (UK, USA and France) considered that they did not have significant 

impact on Pakistan`s balance of trade. It was suggested that Pakistan should change its 

export destinations by exploring new markets instead of concentrating on trade with US 

and UK. 

 

 Hameed and Kanwal (2009) analyzed the impact of currency devaluation on 

balance of trade by using time series data. The quarterly data were taken from 1972-1 to 

2003-4. The Unit Root test was applied to test the stationary of variables. The co-

integration test was applied to check the long run relationship between the variables. The 

study employed Granger Causality test which showed that causality moves from 

Pakistan’s real income to balance of trade which shows that Pakistan should move 

towards improving real income to improve balance of trade. The result declared that there 

is lack of evidence for J- curve phenomenon. 

 

 Shahbaz et al. (2010) examined the long run association for Pakistan by using time 

series data. The study used the ARDL approach to co-integration. The quarterly data 

were taken from 1980.1 to 2006.4 .It was found that the study was in favor of long run 

relationship but the coefficients of elasticity’s were negative. The study identified that 

standard deviation stupor in exchange rate decreases trade balance that was showed by 

the impulse response function. So, the study disfavors the J curve relation for Pakistan. 

 

 Mohammad and Hussain (2010) observed that devaluation of currency improved 

trade balance in Pakistan. The analysis covered the data from 1970-2008. The study 

employed the impulse response function to analyze the credibility of the Marshall Lerner 

condition in Pakistan. It was found that Johansen Co-integration test was engaged for the 

judgment of association between the variables. The theory showed long run relationship 

at vector two. The Marshall Lerner condition hold true in the long run for the case of 

Pakistan. 

 

 Rasekhi et al. (2015) analyzed the bilateral J-curve between China and Iran. The 

annual data were taken from the period of 1979 to 2006. The ARDL framework and error 

correction model were used to examine this study. It was declared from the result that 

existence of bilateral J-curve did not hold between Iran and China. The study found that 

J-curve hypothesis was confined in short run but there was no fact for J-curve in long run. 

The result stated that policy of devaluation of currency was not successful to remove the 

unbalanced trade. 

 

 We turn now to an empirical analysis of the impact of devaluation of exchange 

rate on net trade balance in Pakistan, utilizing lessons learned from this extensive 

literature. 
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III. Data and Methodology 
 This section describes the sources of data, Model specification and method of 

estimation. The description of the variables and their hypothesis are explained. 

 

A. Data Sources 

 The present study is based on the secondary source of data. To find the 

relationship between net trade balance and different macroeconomic variables (like 

exchange rate, foreign direct investment, inflation, gross domestic product, lending 

interest rate) in Pakistan, the present study used the annual data for the period 1972-2014. 

The data were taken from various sources such as World Development Indicators (WDI), 

State Bank of Pakistan (SBP), Handbook of Statistics compiled by Federal Bureau of 

Statistics and various issues of Economic surveys of Pakistan.  

 

B. Model Specification and Method of Estimation  

 To see the relationship between Net Trade balance and Exchange rate for 

exploring existence of J- curve in Pakistan, the following equation is specified. 

 

Net Trade Balance = f (Exchange rate, Exchange rate square, Foreign Direct investment, 

Gross Domestic Product, Inflation, Lending interest rate) 

 

 Based upon the above functional form, the specific model is given below: 

 
2

0 1 2 3 4 5 6 iLNTB ER ER FDI GDP INF LIR u                     (1) 

 

 The nature of data shows that the appropriate technique for estimation of the 

specified model is ARDL. The general equation of ARDL can be represented as: 
2

0
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5 ( ) 6 ( ) 7 ( )
f ge
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   (2) 

 

 The above equation represents the general equation of ARDL that shows the long 

run and short run relationship between variables. After ARDL equation, we are 

comparing the computed and tabulated F-Statistics to see the long run relationship. For 

this purpose, we are making null and alternative hypothesis to establish long run 

relationship between variables. The Null Hypothesis is given; 

0 : 8 9 10 11 12 13 14 0H             
 

(Long run relationship does not exist).  

  

 Alternative Hypothesis is; 

1 : 8 9 10 11 12 13 14 0H               
(Long run relationship exists) 

 

 The null hypothesis of no long run relationship can be rejected if the computed 

value of F-statistics is greater than upper bound and we accept the alternative hypothesis 

that long run relationship exists. On the other hand, if the calculated F-statistics are less 

than the specified lower bound then null hypothesis cannot be rejected and we say that 
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long run relationship does not exists. The results are indecisive, if computed F-Statistics 

lies between upper and lower bound. The long run relationship between dependent and 

independent variables has been shown in the given equation. 

 
1 2 3 4

2

0
1 0 0 0

1 ( ) 2 ( ) 3 ( ) 4 ( )
a a a a

t t i t i t i t i
i i i i
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(3) 

 

 The short run dynamic parameters can be obtained by estimating following error 

correction model which are linked with long run elasticity’s. 

 
1 2 3 4
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(4) 

 

 In this short run equation, the lagged term of Error Correction model (ECM)t-1 is 

added to adjust the results. Error correction model shows the short run and long run effect 

on X and Y variable and speed of adjustment. 

 

C. Description of Variables 

 We have discussed the definitional and measurement issues of variables used in 

the model. 

   

Net Trade Balance (NTB) 

 We have used as dependent variable, the net trade balance (NTB) that is difference 

between imports (M) and exports (X).  

 

NTB = value of exports – value of imports 

 

Exchange Rate (ER) 

 Exchange rate refers to the rate dictated by government or it is the rate dictated in 

the legally and formal approval exchange market. Exchange rate in our study is 

calculated as annual average based on monthly averages. The price of one country’s 

currency in terms of other country’s currency is exchange rate which is an economic 

indicator. It is expected that exchange rate shows the direct relationship with net trade 

balance. In order to examine the impact of ER on trade balance and to determine the 

shape of the J-curve, we have used squared term of exchange rate. 

 

Exchange Rate Square (ER
2
) 

 It is obtained by taking the square of exchange rate.  

 

Gross Domestic Product (GDP) 

 GDP is the monetary value of output (final goods and services) of a nation in a 

specified period of time.  Here, GDP is measured annually (in million rupees) to see the 
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impact on net trade balance after devaluation of currency. It is hypothesized that it has 

positive impact on trade because we have considered as supply factor. 

 

Inflation (INF) 

 Inflation is used to explore the macroeconomic stability. It is the strength of prices 

that stabilize the economy. It is observed by different studies that its impact may be 

positive or negative depending on the economic situation. In our study, inflation is 

measured annual percentage change in prices. 

 

Foreign Direct Investment (FDI) 

 Foreign Direct investment is the investment made by a company or an entity of a 

country, into an entity or company based in another country. It is given in million rupees 

in our study.  

 

Lending Interest Rate (LIR) 

 Lending interest rate is used as an independent variable to see the impact on net 

trade balance. It is the bank rate that usually meets the short- and medium-term financing 

needs of the private sector. This rate is normally differentiated according to 

creditworthiness of borrowers and objectives of financing. To examine the impact of 

devaluation of exchange rate on net trade balance we first conduct an elementary 

statistical analysis and follow with a time series analysis as presented below.   

 

IV. Findings and Discussions 
 Now we discuss the findings of the analysis. First we provide the elementary 

analysis. In elementary analysis, we explain the descriptive statistics and degree of 

association among variables. Secondly, we provide econometric analysis.  

 

A. Elementary Analysis 

 Table 1 provides the descriptive statistical summary of selected variables. The first 

column shows the average of Net trade balance, FDI and GDP is (4.898), (52229.7) and 

(3398766) respectively, in million rupees. The mean value of ER, ER
2
, INF and LIR is 

(38.36), (2287.8), (10.39) and (38.94) respectively in percent. 

 

Table 1: Descriptive Summary of Variables selected for Analysis  

 Mean Median Std. Dev Skewness Kurtosis Prob. 

LNTB 4.898 4.787 0.8399 -0.429 4.351 0.10 

ER 38.36 28.1 28.92 0.727 2.300 0.09 

ER
2
 2287.8 789.6 2910.6 1.433 4.080 0.00 

FDI 52229.7 8609.8 92437.3 2.238 7.159 0.00 

GDP 3398766 2669190 2605865 1.391 4.030 0.00 

INF 10.39 9.0 5.719 1.227 3.814 0.00 

LIR 38.94 37.2 13.96 0.082 1.499 0.13 
Source: Author's own calculation by using E-views 7 

 

 The skewness values are given in third last column of Table 1. Skewness in 

statistics represents an imbalance and asymmetry from the mean of a data distribution. 

Here we see that LNTB is negatively skewed. All other variables like ER, ER
2
, FDI, 

GDP, INF and LIR are positively skewed because mean values of these variables are 

greater than their median values. 
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 Second last column of the table shows the values of kurtosis. In our analysis of 

Descriptive Statistics, ER and LIR have kurtosis value less than 3, so these are the 

platykurtic. All other variables like LNTB, ER
2
, FDI, GDP and INF are Leptokurtic. In 

order to examine the degree of association among variables, we have measured Pairwise 

correlation matrix and is presented in table 2. It is often observed that the variables are 

highly correlated in case of time series data. The result shows that almost all the variables 

except few are highly correlated. 

 

Table 2: Results of Correlation Matrix  

 LNTB ER ER2 FDI GDP INF LIR 

LNTB 1.00       

ER 0.85 1.00      

ER2 0.80 0.96 1.00     

FDI 0.69 0.65 0.60 1.00    

GDP 0.84 0.95 0.97 0.59 1.00   

INF 0.02 0.01 0.01 0.211 -0.00 1.00  

LIR 0.88 0.95 0.85 0.66 0.86 -0.02 1.00 
Source: Author's own calculation by using E-views 7 

 

B. Econometric Analysis 

  To escape from the spurious regression results and to select the proper 

econometric methodology, the Augmented Dickey Fuller (ADF) test for unit root is 

applied. The results of ADF test are reported in table 3. 

 

Table 3: Results of Augmented Dickey Fuller (ADF) test for Unit Root.  
Variables At Level At 1

st
 Difference Conclusion 

Intercept Trend & 
Intercept 

Intercept Trend & 
Intercept 

LNTB -3.87* -- -- -- I(0) 

ER -- -- -4.018* -- I(1) 

ER
2
 -- -- -3.810* -- I(1) 

FDI -2.825
** 

-- -- -- I(0) 

GDP -- -- -5.73* -- I(1) 

INF -4.92* -- -- -- I(0) 

LIR -- -- -6.09* -- I(1) 

*, ** represents significance at 5%& 10% respectively, Source: Author’s own calculation based on E-views 7. 

 

 We have seen that ER, ER
2
, GDP and LIR are stationary at first difference. The 

other variables like LNTB, FDI and INF are stationary at level. According to the ADF 

test we can easily conclude that the time series are not stationary at the same order. 

According to the results of ADF test, the Auto Regressive Distributive Lag procedure is 

followed to determine the co-integration relationship. Auto Regressive Distributed Lag 

(ARDL) Framework is developed to determine the long run relationship. This new 

technique has advantage over the previous techniques of Johansson that it can be applied 

in such a case when all variables are integrated at both order I(0) and I(1) instead that all 

variables should be at same order of integration. 
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Table 4: Estimated Long Run Coefficients using the ARDL Approach (Dependent 

variable is LNTB) 
Regressors Coefficient Standard Error T-Ratio Prob. 

ER -.0921 .0209 -4.4156 .000 

ER
2
 .00472 .0014 3.4667 .002 

FDI .00002 .000004 3.7785 .001 

GDP .000001 .0000006 2.1376 .040 

INF .0039 .0051 .76594 .449 

LIR .1378 .0363 3.8004 .001 

C 2.0796 .5087 4.0881 .000 

T -.0235 .02804 -.83813 .408 

Source: Authors own calculation using Micro fit  

  

 The short run and long run results of the estimated model are presented in ARDL 

framework are reported in tables 4 and 5. 

 

Table 5: Error Correction Representation for the Selected ARDL Model 

Regressors Coefficient Standard Error t-ratio Prob. 

dER -.0678 .016128 -4.2027 .000 

dER
2
 .0035 .001054 3.2911 .002 

dFDI .000011 .0000033 3.4770 .001 

dGDP .00000099 .00000045 2.2173 .034 

dINF .00288 .00378 .76246 .451 

dLIR .040286 .02898 1.3900 .174 

dTrend -.017294 .01976 -.87538 .388 

Ecm(-1) -.73564 .06931 -10.613 .000 

R
2
 0.98  Adjusted R

2
 0.96 

DW-statistic 2.2  F-Stat. 186.88 

h-statistic -0.78  Probability 0.00 

Source: Author's own calculation with Microfit 

 

 The term ECM (-1) shows the speed of adjustment of the estimated model. In other 

words the coefficient of ecm (-1) shows that almost 73 per cent error will corrected from 

short run to long run equilibrium per year.  The result shows that all variables are 

significant except LIR and INF in short run. The LIR is significant and positive in long 

run. The result shows that devaluation of exchange rate is helpful to uplift the 

macroeconomic performance of Pakistan. 

 

 Now we provide the detailed discussion of the findings. In table 4, the value of 

coefficients of Exchange rate and exchange rate square are negative and positive 

respectively. Both values are highly significant. The result supports the J-curve theory. 

The devaluation of the currency initially worsens the trade balance and after some 

periods, the balance of trade is improved. 

 

 In our analysis, the coefficient of FDI indicates that trade balance improves. The 

value of coefficient of FDI is positive and significant. Foreign direct investment shows 
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positive impact on Net trade balance. The reason may be that foreign direct investment in 

the form of multinational corporations produce import substitutes domestically. The 

coefficient of GDP also shows positive and significant impact on net balance trade. The 

increase in GDP increases Net Trade balance of Pakistan. The reason may be that the 

rising GDP generates the surplus domestically and increase exports. Similarly it is 

observed that the coefficient of inflation (INF) is positive and statistically significant. We 

have also found that the value of the coefficient of LIR is not only positive but has 

significant impact on trade balance. 

 

V. Conclusion 
 In the present study, it is analyzed that how devaluation of exchange rate improves 

the net trade balance in case of Pakistan.The empirical results presented in this paper 

show that devaluation of exchange rate is very important to encourage the exports, 

enhance the net trade balance and to improve the economic stability in Pakistan.  

 

 The non-linearity effect of exchange rate on net balance trade is ensures the 

existence of J-curve in Pakistan. Findings conclude that negative sign of exchange rate 

(ER) indicates deterioration of Net Trade Balance initially but after some time period net 

trade balance starts to improve. It is also concluded from the results that other 

macroeconomic variables like FDI, GDP, INF and LIR gives positive impact on Net trade 

balance. It shows that a unit increase in either of these indicators will improve the Net 

trade balance in case of Pakistan. In other words, all of these indicators give significant 

result to enhance Net trade balance. 

 

 It is suggested that Pakistan should implement devaluation policy because it is 

very helpful to increase economic condition by decreasing imports. The Government 

should facilitate the public and private sector to increase the investment to produce of 

exported goods.  
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