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Abstract  

The current study endeavors to explore the effects of oscillations in exchange rate on 

commodity wise trade flow between Pakistan and China, employing the data for the time 

period of 1982-2017. Applying ARDL Bound Testing approach, we find that 63% exporting 

and 55% importing industries of Pakistan demonstrate the co-integration. Further, employing 
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ARDL technique, the current study deduces that 55% in the short run and 18% exporting 

industries in the long run respond to the volatility. In imports function, the volatility affects 

56% industries in short as well as long run. Intriguingly, two exporting industries coded as 

651 (57% share) & 652 (13% share) do not respond to the volatility. And, this is the unique 

aspect of our study.  

Keywords: Pakistan, China, ARDL approach, Exchange rate volatility  

1. Introduction 

The researchers have bothered to study the impacts of vicissitudes in the exchange rate on 

international trade in as much as advent of current float in 1970’s. Also, they have expounded 

on that the trade flows may get the benefits and the losses due to vicissitudes in exchange rate 

depending upon the degree of risk (Bahmani-Oskooee, Iqbal & Khan 2016). Taking one 

hundred articles, Bahmani-Oskooee and Hegerty (2007) presented the utter details regarding 

the literature on the volatile EXR (Note 1) and its impacts on trade flows. Further, they 

assorted the literature into three bunches. The first bunch of literature consists of those 

articles which have used the aggregated data of one country with the whole world’s 

economies. The second bunch presents those articles in which, in order to downgrade the bias 

of aggregation, disaggregated data are employed for bilateral trade between one economy and 

her major partners of trade. The last bunch of studies employs commodity wise industry data 

of two countries to downgrade bias aggregation at further level. The last bunch of literature 

provides more significant and more unbiased findings regarding the impacts of volatile 

exchange rate on trade flows as compare to first two bunches, on the account of employing 

disaggregated data. 

The prime intension of the current study is to reckon with the commodity wise trade flows 

between Pakistan and China. Although the economy of Pakistan is crippled by the problems 

of energy’s shortfall, security as well as law and order, it has commenced his journey to 

development, stability and prosperity. The economy of Pakistan is 6th largest country with 

respect to population and almost 60 percent of the entire population is labor force (Pakistan 

Economics Survey, 2017-2018). In addition, Pakistan’ economy has bothered to liberalize the 

trade and regime of the investment through the trade agreements and commitments formed 

with China.  

Since the largest trading partner of Pakistan regarding exports and imports is China, we 

reckon with the commodity wise trade flows between Pakistan and China. The computed 

exports of Pakistan were almost 7% of total exports while the computed imports were almost 

28% of total imports in FY 2018 (Note 2). In addition, China and Pakistan have signed a free 

trade agreement on 24 November 2006 (Note 3). Further, China has started a massive and 

historical project named “CPEC” (Note 4) with Pakistan and the worth of this project is 

virtually $62 billion (Note 5). Moreover, many companies of China have worked and have 

presented their services for the growth and the development of Pakistan economy through 

investment and the production of highly skilled jobs. The vicissitudes in nominal exchange 

rate are considered to be limited while the Pakistan economy has adopted the floating 

exchange rate system in 1982. However, due to prices changes, real exchange rate may 
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fluctuate with the passage of time and this fluctuation may create more volatility in EXR. As 

a result, this volatility can create more capriciousness to trade flows.  

The rest of the paper is organized as follows, section 2 represents the literature from previous 

studies, data, econometric model and techniques are discussed in section 3, section 4 

represents the conclusion and policy recommendations. 

2. Literature Review  

There is abundance of studies which investigate the volatility and trade nexus, considering 

different economies. In general, all these studies can be classified in four bunches. Whereas 

the first bunch is concerned, it consists of the studies which check the effects of volatility on 

trade taking different sets of countries. As Arize et al (2006), employing the panel data for 8 

Latin American economies, show that trade face loss due to the volatility in both time periods 

i.e. short and long run. Similarly, Haya kwana and Kimura (2009) also deduce that the 

volatility affects the exports of 60 East Asian counties adversely. Further, Hall et al (2010), 

Senenis & Tsounis (2013) (Note 6), Nacita (2013) & Husain & Choudhary (2015) explore the 

mix results regarding effects of EXR volatility.  

As for as the second bunch is concerned, it includes the studies which analyze the volatility 

and trade nexus taking one country’s trade with its partners. As Aguiree et al (2007), Javed 

and Farooq (2009), Jantarakolica & Chalermasok (2012), Demez & Ustaoglu (2012), and 

Reza & Bazargan (2014) investigate the effects of the volatility on the trade of Brazil, 

Pakistan, Thailand, Turkey and Iran respectively and intend to show no significant impact. 

Further, Humayon et al (2014), Panda & Muhanty (2015) and Odili (2015) results that 

exports of Pakistan, India and Nigeria respectively get the loss on the account of oscillations 

in EXR (Note 7).  

The third bunch is of the studies which investigate the volatility and trade nexus taking 

bilateral trade case study. As Sekantsi (2011) taking South Africa and USA trade, Bristy 

(2013) taking Bangladesh and its major trading partners, and Nishimura & Hirayama (2013) 

taking Japan and China, show that the vicissitudes in EXR hurt the exports of each country. 

In addition, Choudhary and Hassan (2015) results that UK’s imports from China, Brazil and 

South Africa show positive, neutral and negative effects respectively due to the volatility.  

The ample body of literature presented above suffers from the exigency of aggregation bias 

on the account of using aggregate data and to handle this exigency. And to fill this gap, many 

studies employ the more disaggregated data Such as Bahmani-Oskooee and Wang (2007), 

Bahmani Oskooee and Mitra (2008), Bahmani Oskooee and Hegerty (2009), Bahmani 

Oskooee et al (2010), Bahmani Oskooee et al 2013), Bahmani Oskooee et al (2014), Baek 

(2014), and Simakova and Stavarek (2015) employ the disaggregated data and show the more 

detailed and reliable results. Also, Alam, Ahmed & Shahbaz (2017) deduces that exports of 

Pakistan’s industries to selected economies, overall, enjoy benefits in the short as well as in 

the long run. Similarly, taking the commodity trade between China and Malaysia, 

Bahmani-Oskooee & Aftab (2018) finds that one-third of 59 selected industries respond to 

the volatility in which 40% industries enjoys benefits due to the volatility, including a big 
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share-holder industry with share of 25%. However, Latief & Lefen (2019) takes the selected 

economies of “One belt & One Road” including Pakistan and explores that EXR volatility 

affects the international trade and FDI adversely. Summarizing up, it is transparent now that 

we can attain more positive findings, using disaggregated data. Therefore, the current study 

endeavors to explore the dynamic effects of oscillations in EXR on commodity wise trade 

flow between Pakistan and China. Since according to our best knowledge, there is not a 

single study regarding our proposed study, it is worth investigating the effects of the volatility 

on trade between both economies. To compute the empirical findings, we move to the next 

section.  

3. Data and Econometric Technique  

For empirical analysis, we take the data for the variables of “Gross Domestic Product” (GDP) 

and Exchange rate from the most authentic resources “World Development Indicators” (WDI 

(Note 8)) & “International Monetary Fund” (IMF) (Note 9) respectively. Moreover, for 

commodity data, we consult “World Integrated Trade Solution” (WITS) (Note 10). To 

measure the dynamic, we take the data for the time period of 1982-2017. Also, the table 1 

presents the details thoroughly.  

Table 1. Variables and data sources  

Variable Name Symbol Source 

Gross Domestic Product     WDI 

Real Bilateral Exchange rate       IMF 

Volatility of Exchange rate     
* 

Author’s calculation 

* Volatility is measured by employing “Standard Deviation of 12 months”.  

3.1 Econometric Model 

To analyze the effects of oscillations in exchange rate on commodity trade of Pakistan to 

China, we specify the following model, opted by Bahmani-Oskooee, Iqbal & Khan (2016), 

                                                      (1) 

                                                      (2) 

In equation 1, X represents exports and M represents imports of Pakistan respectively. Further, 

Y represents GDP, rex represents real bilateral exchange rate, and Vol represents volatility in 

exchange rate in both equations.  

Again, following Bahmani-Oskooe et al. (2016), we extend our model for co-integration. To 

apply ARDL approach propounded by Pesaran et al. (2001), we present our models as follows: 
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Whereas equation 3 is concerned, it represents exports function of Pakistan to China. Further, 

Y
CH

 shows China’s GDP, REX shows real bilateral exchange rate, V shows volatility of EXR. 

Also, Y
PAK

 represents Pakistan’s GDP in equation 4. Moreover, both equations represent 

short as well as long run coefficients. To select optimum lags for short run coefficients, we 

apply “Akaike Information Criterion”. 

We engage ARDL approach due to the following salient features: ARDL is applicable even 

for the small sample size, it has the capability to estimate the variables which I (0) and I (1) at 

the time, and ARDL does not require unit root tests before estimate (Meo et al. 2018). 

Another benefit to apply ARDL technique is that is a single step equation (Bahmani-Oskooee 

et al. 2016). However, it has no capacity to deal with the variable I (2) (Meo et al. 2018).  

Further, for co-integration to check long run dynamics, we employ F table by Pesaran et al. 

(2001) which possesses radical critical values. In addition, there critical values have upper 

bound and lower bound. The F-value calculated lies below the lower that bound signifies no 

long run dynamic. If it lies between the lower bound and upper bound, it signifies 

inconclusive long run relationship. While the F-calculated value lies above the upper bound 

deduces the long run relationship among variables.  

3.2 Estimation and Results 

Before estimation for dynamic findings, we apply “Augmented Dickey Fuller” unit root test. 

Although, ARDL technique does not require any unit root test. However, on the account of 

weakness of ARDL approach that it is not applicable if a variable is I (2) (Ibrahim, 2015), it 

is imperative to verify that the variables in our model should be integrated at I (2). Moreover, 

this technique is suitable if the variables are 1(0) & I (1). So, we apply ADF test to avoid this 

problem and fortunately, there is not a single variable in our model which is integrated at 
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second difference. Consequently, we can proceed to measure the dynamic effects of the 

volatility. Table 2 shows the results of ADF test. 

After testifying that there is no variable in our model at I(2), we proceed to check the 

co-integration among variable, for long run dynamic relationships. Out of 38 selected 

exporting industries, 24 industries coded as 61, 221, 266, 276, 283, 292, 531, 541, 611, 652, 

654, 655, 659, 667, 696, 697, 698, 719, 783, 841, 861, 893, 898, & 899 possess the long run 

dynamics. The remaining 14 industries coded as 31, 263, 268, 273, 284, 334, 512, 599, 651, 

655, 658, 663, 892, & 894 do not show long run relationship.  

Whereas the long run dynamics of importing industries are concerned, 24 industries, out of 

44, demonstrate the long run relationships and their codes are 54, 61, 242, 243, 266, 291, 332, 

581, 599, 629, 631, 632, 642, 654, 663, 674, 677, 678, 691, 692, 693, 695, 712, & 723. 

Further, the remaining 20 industries do not have long run dynamics (Note 11).  

Table 2. ADF test results  

Variable ADF Test 

I (0) I (1) 

REX 
(China to Pak)

 -3.410** - 

REX 
(Pak to China)

 -1.985 -3.249** 

Volatility 
(China to Pak)

 -3.947* - 

Volatility 
(Pak to China)

 -0.823 -5.549* 

GDP 
(China)

 0.739 -4.399* 

GDP 
(Pakistan)

 0.658 -5.377* 

Note: *, **, *** shows the significance at 1%, 5% & 10% respectively.  

Moving to the empirical findings, we discuss, firstly, the export function. In the short run, the 

following 18 industries, viz, coded as 31, 61, 263, 266, 273, 284, 332, 512, 651, 655, 658, 

663, 696, 697, 698, 783, 841 & 899 enjoy the gain on account of volatility. Further, there are 

only 3 industries coded as 268, 659 & 893 which face the loss due to the oscillations in EXR 

(Note 12). Whereas the long-run dynamical outcomes are concerned, the current study 

deduces that, intriguingly, there is only one industry coded as 31 faces the loss (Note 13). 

While the following 6 industries i.e. 268, 284, 332, 655, 696 & 898 gain the benefit during 

the volatility. Moreover, the remaining industries coded as 61, 263, 266, 273, 276, 283, 292, 

512, 541, 611, 651, 652, 654, 656, 658, 659, 663, 697, 698, 719, 783, 841, 861, 893 & 899 

enjoy neither benefit nor loss on account of volatility. Another unique finding is that two 
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industries coded as 651 & 652 having the share of 57% and 13% respectively are in list of the 

industries which do not respond to the volatility.  

To sum up, the results mentioned above reveal that majority of the industries gain benefit in 

the short run and in the long-run, most of the industries do not respond to the volatility. Table 

03 Short Run and Long Run Coefficient Results (Export Function). 

Further, the F-values which show the co-integration and ECM values which is also another 

way to verify the long run relationship are reported in Table 04 Diagnostic Test.  

Whereas the import function is concerned, there are 21 industries, in the short run, which 

show positive response to the volatility and their codes are 54, 231, 243, 275, 292, 332, 611, 

629, 631, 642, 663, 674, 677, 682, 691, 694, 695, 712, 722, 723, & 724. There are, on the 

contrary, only four industries, viz, 61, 612, 641, & 654 which face loss. Further, the 

remaining 19 importing industries enjoy neither loss nor benefit in the short run.  

Again, 21 industries coded as 54, 61, 231, 266, 275, 291, 332, 629, 632, 641, 642, 651, 663, 

674, 677, 682, 693, 694, 696, & 712, in the long run, get the loss. Only four (Note 14) 

industries, however, enjoy the benefit on the account of volatility. Moreover, the 19 

industries remain indifferent during the volatility in EXR. Intriguingly, the large share having 

industry coded as 724 (Note 15) enjoys gain in the short run and show no response in long 

run to the volatility. Again, it is unique finding of the current study.  

Summing up, most of the importing industries take the advantage in the short run, including 

large shareholder industry coded as 724 (10% share). Moreover, majority of the industries, in 

the long run, face the loss due to the volatility. And, the large shareholder industry 

demonstrates no response to the oscillations in EXR. (See Table 05 Short Run and Long Run 

Coefficient Results (Import function)). 

In addition, ECM values are also reported which is another way to verify long run dynamics. 

For instance, an exporting industry coded as 221 possesses 0.51 ECM value which signifies 

this industry is showing 51% convergence to the equilibrium in the long run. Another 

exporting industry coded as 282 shows 54% convergence in half of the years. 
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Table 3. Short run and long run coefficient results (export function) 

 

Table 4. Diagnostic tests 
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Table 5. Short run and long run coefficient results (import function) 
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Table 6. Diagnostic test (import function) 

 

We also performed post estimation tests to verify the accuracy of our outcomes, as Table 06 

(Diagnostic Test) shows. Firstly, using LM test, we find that there is one industry in export 

function and five in imports function which are crippled by the problem of autocorrelation. 

Further, Ramsey Reset test indicates that there are 7 exporting and 4 importing industries 

which have the problem of misspecification. Also, we apply CUSUM & CUSUMQ test and 

find that 3 exporting and 2 importing industries possess the exigency of instable parameters. 

In a nut-shell, our findings are virtually robust. 

4. Conclusion and Policy Recommendation  

There is a plethora of studies which have investigated the dynamic effects of Volatile EXR 

on the trade of Pakistan to its trading partners. Some of these studies employ panel data to 

find empirical results. And, some studies endeavor to explore the EXR and trade nexus using 
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time series data. Further, both bunches deduce positive, negative and no impact of EXR 

volatility. However, all the ample body of literature on the concentrated topic of current study 

employ aggregated data which may be suspected for the exigency of aggregation bias 

(Bahmani Oskooee and Satawatanon, 2011). 

Therefore, to account the problem aggregation bias and to get a more positive outcome, the 

current study focuses on employing the more disaggregated, viz, commodity wise data for the 

time span of 1982 to 2017. Further, we use ARDL technique to compute short as well as 

long-run results. Also, to check the long run dynamic relationship among variables, the 

current study uses the bound testing approach.  

Applying bound testing technique, we explore that 24 out of 38 exporting industries possess 

co-integration. Also, out of 44 importing industries, 24 industries show the long run dynamics. 

However, the remaining industries do not maintain co-integration. After checking the 

co-integration, we apply ARDL Approach to attain short as well as long-run findings. In the 

short run, 18 industries, in export function, enjoy the benefit and 3 industries, on the contrary, 

face loss on account of volatility. 

Further, the remaining industries do not show any response to the oscillations in EXR. While, 

there are 21 industries, in the import function, which show a positive reaction to the volatility. 

On the contrary, only four importing industries face loss. Now it can be inferred that the 

majority of exporting and importing industries as well do not suffer from loss due to the 

volatility in the short run.  

Whereas the long run findings are concerned, they indicate that only importing industries face 

the loss. Since 21 importing industries get the loss, while Only four industries enjoy the 

benefit on account of volatility. On the other hand, only seven exporting industries response 

to the volatility in which 6 industries gain the advantage; however, one industry face loss. 

Intriguingly, the large share having industry coded as 724 enjoys the gain in the short run and 

show no response in the long term to the volatility. Considering the outcomes of the current 

study, the policymaker should do nothing with currency and let the currency, viz, rupee work 

according to market forces. 
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Notes 

Note 1. Stands for Exchange Rate. 

Note 2. http://www.finance.gov.pk/ 

Note 3. http://www.commerce.gov.pk/ 

Note 4. China Pakistan Economics Corridor 

Note 5. http://www.pide.org.pk/ 

Note 6. Another study by Serenis & Tsounis (2014) demonstrates that the exports of 3 African 

countries i.e. Malawi, Morocco & South Africa negatively respond to the volatility. 

Note 7. Also Rutto & Ondiek (2014) finds the same findings in the case study of Kenya. 

Note 8. http://wdi.worldbank.org/ 

Note 9. https://www.imf.org/ 

Note 10. https://wits.worldbank.org/ 

Note 11. These importing industries are coded as 231, 275, 292, 321, 611, 612, 633, 641, 651, 

666, 679, 682, 684, 689, 694, 696, 714, 722, 724, & 861. 

Note 12. The remaining 17 industries coded as 276, 283, 292, 541, 611, 654, 655, 656, 658, 

659, 663, 698, 719, 841, & 861 do not respond to the volatility. 

Note 13. And, this is the unique finding of our study. 

Note 14. Their codes are 242, 611, 633, & 692. 

Note 15. With share of 10% 
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