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Abstract 
This study analyzes the impact of exchange rate volatility on real 

export volume and trade flows in Pakistan. The purpose of this paper is 

to determine long run relationship between exchange rate volatility and 

export growth where the results indicate that real exchange rate 

volatility has significant and negative impact on exports in both long 

and short run. Government should take steps to remove uncertainty in 

exchange rate volatility. At the same time, inflation and real export 

volume has also inverse relationship indicating that inflation causes 

decline in the exports in Pakistan making domestic products expensive 

for the foreigners. Foreign economic activity and real export volume 

has positive relationship but the impact is not profound to cause a 

significant change in the production structure of Pakistan. Government 

should liberalize foreign trade policies to increase exports. 

Government should introduce those policies which attract the foreign 

investors. 
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I. Introduction 
 The purpose of this study is to empirically determine the long-run relationship 

between exchange rate volatility and trade flows in Pakistan. Pakistan export 

performance is based on volatility of exchange rate. Volatility of exchange rate has 

adverse effect on export demand. It provides an excellent theoretical discussion of how 

exchange rate volatility can affect trade flows. That paper examines the impact of 

exchange rate volatility on the trade flows of Pakistan in the context of an error 

correction model. This study is different from previous studies. It recognizes the real 

exports and some of its determinants, e.g. real foreign economic activity, relative price 

and exchange rate volatility. Its focus is upon the appropriate representation of the nature 
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of non-Stationary which is apparently present in various time series. There is much 

evidence that a lagged relationship may exist between the volume of exports and its 

determinants. 
 

 If real foreign economic activity increases, trade activity also increases 

domestically. So there is a positive relationship between foreign economic activity and 

trade thus resulting in increase of both exports and imports. If relative price in 

domestically units increases then it results in decrease in export. So there is negative 

relationship between relative price and exports. But, it has positive relationship with 

imports. If relative price in foreign decreases then it results in increase in exports and if 

relative price in foreign units increases then export would be decreases. So there is 

negative relationship between relative price in foreign units and exports. If exchange rate 

is smooth then there would be less risk in international trade. If exchange rate volatility 

decreases international trade risk decreases. And if exchange rate volatility increases then 

international trade risk will increases. 
 

 A country should not import those goods which are produced with in that country. 

A country should promote its domestic goods first in masses of its country. People also 

should purchase the products of their country. Which commodities save from usage that 

should exported. There should be check and balance on exported goods. The goods which 

are produced within country, those prices should be checked. Their price must less then 

import goods, so the people can prefer these goods. There should be balance of payment 

in country. Imports must less than the exports. A country should produce those goods 

which are imported by its people by using all resources. That’s way to reduce imports.  
 

 The study investigates the long relationship between exports and its determinants. 

The study also takes in account the short run dynamics by which export converges on 

their long run relationship. The study provides implication for choice of exchange rate 

system and conduct policy for exchange rate.  
 

II. Methodology 
A. Description of Data 

 In order to estimate exchange rate volatility and trade flows in Pakistan secondary 

time series data is used. All the data has been taken from International Financial Statistics 

(IFS), State Bank of Pakistan and Economic Survey of Pakistan. 
 

B. Exchange Rate Volatility 

 The rate at which one nation’s currency is exchanged for another nation’s currency 

is known as exchange rate. The exchange rate volatility represents the degree to which 

exchange rate changes over time. The larger the magnitude or risk of exchange rate 

change, or the more quickly it changes over time, the more volatile it is. Volatile 

exchange rates make international trade and investment decisions more difficult because 

volatility increases exchange rate risk where exchange rate risk refers to the potential to 

lose money because of a change in the exchange rate. Vt is the measure of the Exchange 

Rate Volatility, data of real exchange rate had been taken from International Financial 

Statistics (IFS). Exchange rate volatility included in model to check high and low 

exchange rate uncertainty. 
  

   𝑉𝑡 = [(
1

𝑚
)∑ (logQt + i − 1 − logQt + i − 2)2

m

i=1
]1/2   
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 Data of exchange rate had been taken from International Financial Statistics (IFS) 

and State Bank of Pakistan. 
 

   𝑉𝑡 = √[(
1

𝑚
)∑(log𝑄𝑡 + 𝑖 − 1 − log𝑄𝑡 + 1 − 2)2]  

 

          = [(1/3){logQt+1-1- log Qt+1-2}2+{log Qt+2-1- log Qt-2-2}2+ 

   {logQt+3-1-log Qt+3-2}2]1/2 

Model 1: 

Xt = δ0 + δ1 In Yt + δ2 In Pt + δ3Vt + ut 
 

 Where Xt is real export volume, Yt is measure of real economic activity, Pt 

represents relative price which is a measure of competitiveness, and Vt is the measure of 

exchange rate volatility. The data on export is taken from the International Financial 

Statistics. And data on other variables has been taken from State Bank of Pakistan. The 

second the independent variable Pt is defined as the ratio of export prices of Pakistan to 

those of its major trading partners. The data has been taken from International Financial 

Statistics and State Bank of Pakistan. A time varying measure of exchange rate volatility 

is included in the model in order to account for periods of high and low exchange rate 

uncertainty. We take three years moving average.    
 

H0: There is no impact of Yt on Xt. So we reject H0. 

H0: There is no impact of Pt on Xt. So we reject H0. 

H0: There is no impact of Vt on Xt. So we reject H0. 
 

Model 2 

ΔXt = α0 + α1Rt-1 + ∑βiΔXt-i + ∑γiΔYt-i + ∑δiΔPt-i + ∑τiΔVt-i  + et 
 

 In this model Rt-1 represents the lagged error correction term and is the residual 

from the co-integrating regression. The error correction model shows how the system 

converges to the long-run equilibrium by implying the co-integrating regression. The 

coefficient α1 shows the response of the dependent variable in each period from 

equilibrium. These all approaches make it easy to determine the short-run and long-run 

real export function. The error correction term, Rt-1 is statistically significant and has the 

negative sign. This coefficient gives a measure of the average speed at which export 

volume adjust to a change in equilibrium condition. The income coefficient is larger than 

the relative price coefficients, indicating a faster response of export volume to foreign 

income changes than to relative price changes. Estimated volatility is negative and 

statistically significant. Coefficients on the volatility terms are relatively high.   
 

H0: Rt-1 is statistically significant, so error correction variable are moving toward long run 

relationship. We will not reject H0. 
 

III. Estimation 
 Unit root test is used to check that either our data is stationary or not. The data is 

said to be stationary when it mean and variance is constant over the time. Critical values 

must greater than Augmented Dickey Fuller value. All the value is stationary at first 

difference. All the variables are integrated of order one. 
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Table 1: Unit Root Test: 
Variables Augmented Dickey Fuller 

 ADF Value Critical Value 

Real Export Volume -4.190962 -3.626784 

Relative Prices -4.693461 -2.945842 

Foreign Economic Activity -3.005799 -2.945842 

Volatility -4.325311 -3.626784 
 

Table 2: Co-integration 

Hypothesized Eigenvalue Trace statistic 
0.05 critical 

value 
Prob 

None 0.439598 52.61881 60.06141 0.1813 

At most 1 0.377897 31.77118 40.17493 0.2689 

At most 2 0.238465 14.68380 24.27596 0.4808 

At most 3 0.126690 4.876708 12.32090 0.5849 

At most 4 1.14E-16 4.00E-15 4.129906 0.9999 
 

 Co-integration is used to check the long run relationship between dependent and 

independent variable. Trace statistics shows that there is no co-integration between 

dependent and independent variables because trace values are less than the critical values. 

Now we take differences of the variables and check co-integration between the variable. 
 

Table 3 

Hypothesized Eigenvalue Trace statistic 
0.05 critical 

value 
Prob 

None * 0.557819 55.72698 47.85613 0.0077 

At most 1 0.299082 26.34972 29.79707 0.1186 

At most 2 0.233568 13.55663 15.49471 0.0959 

At most 3 * 0.104670 3.980279 3.841466 0.0460 
 

 After taking differences of the variable, in two equations there is long run 

relationship exist. This means that dependent variable has long run relationship with 

independent variable in two equations. Trace value must be greater than critical values. 

Results are significant at 5% level of significance. Hypothesis will reject at 0.05 levels. 
 

Table 4: Granger Causality Test 

Dependent variable: D(VOL) 

Excluded Chi-sq df Prob. 

D(XT) 2.120594 2 0.3464 

D(FEA) 0.361170 2 0.8348 

D(PRICE) 2.182312 2 0.3358 

All 5.269413 6 0.5098 
  

 This test have been used because we having a problem of endogenity. It proposed 

that endogenous variable appearing as exogenous variable. There is problem of 

endogenity between volatility and real export volume, so we use that test. The probability 

value is less than 0.05. 

 

A. Model 1 
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lnXt = β0 + β1 In Yt + β2 In Pt + β3Vt + ut 
 

 Where Xt is real export volume, Yt is measure of real economic activity, Pt 

represents relative price which is a measure of competitiveness, and Vt is the measure of 

exchange rate volatility. The following table reports the results of regression analysis 

using OLS on the original variables: 
 

Table 5 
Xt = β0 + β1Yt + β2Pt + β3Vt + ut 

Variables Coefficient 

Volatility 
-0.384754 

(-2.421479) 

Price 
0.665665 

(9.312397) 

Foreign Economic Activity 
0.228736 

(11.92204) 

Values in parentheses are the calculated values of t-statistic 

R2 0.99 

F-Statistic 1402.52 

Durbin Watson Statistics 0.70 
 

 In regression the slope of coefficient -0.384754 is that if there is one unit change in 

real export volume, volatility would change by -0.34754 which shows negative impact on 

exports. Whether price and foreign economic activity has positive impact on exports? 

Because when the slope of coefficient is 0.6656, if there is one unit change in real export 

volume, prices on the average changes by 0.6656. So price and foreign economic activity 

shows identical on exports. If there is one standard deviation increase in independent 

variable on average dependent variable increases by 0.99 standard deviation. So for the 

better result we take log of the model. 
 

Table 6 
lnXt = β0 + β1 In Yt + β2 In Pt + β3Vt + ut 

Variables Coefficient 

Volatility 
-39.4981 
(-2.2257) 

Price 
0.615358 

(4.901204) 

Foreign Economic Activity 
0.44141 

(7.061553) 

Values in parentheses are the calculated values of t-statistic 

R2 0.989 

F-Statistic 1021.859 

Durbin Watson Statistics 0.511 
 

 Log model is used to measure the elasticity of variables, its mean percentage 

change in dependent and independent variable. It also uses to show linear relationship 

between the variable. OLS is used for regression analysis; the result indicates that 

volatility has significant negative impact on real export volume both in short run and long 

run. Therefore volatility remains in the model and it show negative impact. Errors are 

remain in the model it is difficult to remove the error. R2 value is 0.99 its mean that 

mathematical component has strong impact on dependent variable. Here R2 values are 
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quite high and D.W values are quite low. In model slope of coefficient measures the 

constant proportional or relative change. So the result shows that if there is one percent 

increase in real export volume it leads to 0.615358 rupees increase in the prices and 

0.44141 rupees increase in foreign economic activity. While volatility has negative 

impact on exports. 
 

Table 7 
Δ ln Xt = β0 + β1 Δ In Yt + β2 Δ In Pt + β3Δ Vt + ut 

Variables Coefficient 

Volatility 
-50.0537 

(-2.68373) 

Price 
-0.20513 

(-0.63492) 

Foreign Economic Activity 
0.634479 

(5.630129) 

Values in parentheses are the calculated values of t-statistic 

R2 0.613104 

F-Statistic 17.43145 

Durbin Watson Statistics 2.039 
 

 Here we take change in differences stationary variable in log in then results are 

significant. R2 value is very high. In table the value of volatility shows that if there is 1% 

change in volatility then there would be 50% change in real export volume. So we can 

say when volatility increases the exports decreases. There is negative relationship 

between volatility and export volume. While the value of CPI is also negative when there 

is 1% change in CPI there would be -0.20513 % decrease in exports. The value of foreign 

economic activity is positive when there is 1% change in foreign economic activity then 

there is 0.6344 % increase in exports. The elasticity between different variables increases.    
 

Error Correction Model 

 Error correction model is used to analyze short-run relationship between the 

dependent and independent variable. 
 

ΔXt = α0 + α1Rt-1 + ∑βiΔXt-i + ∑γiΔYt-i + ∑δiΔPt-i + ∑τiΔVt-i  + et 
 

 In this model Rt-1 represents the lagged error correction term and is the residual 

from the co-integrating regression. The error correction model shows how the system 

converges to the long-run equilibrium by implying the co-integrating regression. The 

coefficient α1 shows the response of the dependent variable in each period from 

equilibrium. 
 

Table 8 
Error Correction: D(XT) 

Rt-1 
(t-value) 

0.135561 
[ 0.37874] 

D(XT(-1)) 
(t-value) 

-0.038124 
[-0.08606] 

D(VOL(-1)) 
(t-value) 

-432005.1 
[-1.06159] 

D(PRICE(-1)) 
(t-value) 

50.03687 
[ 0.47909] 
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D(FEA(-1)) 
(t-value) 

0.043889 
[ 0.37196] 

C 
(t-value) 

274.3778 
[ 0.76930] 

R-squared 0.191939 

Adj. R-squared 0.057262 

F-statistic 1.425182 
 

 The adjustment process is statistically significant for relative prices and foreign 

economic activity. The table shows that relative prices and foreign economic activity will 

be adjusting in the right direction. The short run impact of prices and foreign economic 

activity is positive. While volatility has negative impact on exports in short run. The 

results indicate that real exchange rate volatility has significant and negative impact on 

exports. 
 

Lag Length Criteria 
 It is used to see that which lag will be most conducive for subjecting the data into 

different econometric techniques to get desirable results. It shows that which lag should 

be taken which is more conducive for the estimation projection. We use first lag values. 

These criteria provide a platform about the lags. 
 

Table 9 
Lag Length AIC SC 

0 31.40219 31.57634 

1 21.86628* 22.73704* 
 

IV. Conclusion and Suggestion 
 This research is done in order to analyze the impact of exchange rate volatility on 

real export volume and trade flows in Pakistan. The data was consisted on past four 

decades from 1970 to 2008. Time series, OLS, Co-integration, and Error Correction 

Model are used to verify the relationship between independent and dependent variables. 

The purpose of this paper is to determine long run relationship between exchange rate 

volatility and export growth in Pakistan. In measuring real exchange rate volatility, this 

study utilized Error Correction model. The results indicate that real exchange rate 

volatility has significant and negative impact on exports. The results also indicate that 

volatility of exchange rate has negative and significant effect on both in long run and 

short run. 
 

 After taking change differences in stationary variable in log in then results are 

significant. There does long run relationship exist then we can make policies. We can 

make liberalize foreign trade policies. The exchange rate volatility and real export 

volume has inverse relationship. The elasticity of various variables increases with high 

rates. When there is 1% increase in volatility there would be 50.0537 percent decrease in 

exports. So Government should take steps to remove uncertainty in exchange rate 

volatility. And value of CPI and real export volume has also inverse relationship. If there 

is 1 % increase in CPI there would be 0.205 percent decrease in exports. However, these 

variables have not highly inverse relationship. So Government should control inflation in 

the country. That would be in the favor of Pakistan to increase exports. Foreign economic 

activity and real export volume has positive relationship. If there is 1% increase in 

foreign economic activity there would be 0.634479 percent increase in exports. There is 
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no huge change in the volume of exports. Government should liberalize foreign trade 

policies to increase exports. Government should introduce those policies which attract the 

foreign investors. 
 

References 
Aqeel, A and Nishat, M, (2006). The Effect of Exchange Rate Volatility on Pakistan 

Exports. Pakistan Economic and Social Review, XLIV(1), pp. 81-92. 

Baak, S., (2004). Exchange Rate Volatility and Trade among the Asia Pacific Countries. 

Graduate School of International Relations International University of Japan 

Yamato-machi, Minami Uonuma-gun Niigata, 949-7277 Japan. 

Dimitrios Serenis and Paul Serenis, (2008). The Impact Of Exchange Rate Volatility On 

Exports: Evidence Four European Countries. International Conference on Applied 

Economics – ICOAE 2008. 

Fountas, S Bredin, D. (1997). Exchange Rate Volatility and Exports: The Case of Ireland. 

Department of Economics, University College Galway, Ireland. 

Franke, G., (1991). Exchange Rate Volatility and International Trade. Journal of 

International Money and Finance, 10, 292-305. 

Glauco De Vita and Andrew Abbott., (2004). Real Exchange Rate Volatility and US 

Exports” An ARDL Bounds Testing Approach. Economic Issues, Vol. 9, Part 1. 

Ilhan, O., (2006). Exchange Rate Volatility and Trade: A Literature Survey.  

International Journal of Applied Econometrics and Quantitative Studies Vol.3-1. 

Imre Ferto and Jozef Fogarasi., (2012). On Trade Impact Of Exchange Rate Volatility 

and Institutional Quality. The Case Of Central European Countries, Dublin – 

123rd EAAE Seminar   Price Volatility and Farm Income Stabilisation Modelling 

Outcomes and Assessing Market and Policy Based Responses. 

Kazunobu Hayakawa, Fukunari Kimura., (2008). The Effect of Exchange Rate Volatility 

on International Trade in East Asia. ERIA-DP-2008-03. 

Mustafa Cagalyan et al.,(----). Exchange Rate Effects on the Volume and Variability of 

Trade Flows. Department of Economics and Accounting University of Liverpool 

Liverpool L69 7ZA, UK 

Mustafa, K and Nishat, M, (2004). Volatility of Exchange Rate and Export Growth in 

Pakistan: The Structure and Interdependence in Regional Markets. The Pakistan 

Development Review 43 : 4 Part II  pp. 813–828. 

Ozbay, P., (1999). The Effect of Exchange Rate Uncertainty on Exports A Case Study for 

Turkey. Research Department The Central Bank of The Republic of Turkey 

Ýstiklal Cad. No:1006100 Ulus- AnkaraTURKEY. 

Rabiul Islam et al ,(2012). An Investigation of the Various Factor Influence on Exports. 

Global Journal of Management and Business Research Volume 12 Issue 19. 


