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Abstract—The paper examines the impact of exchange rate 

volatility, real GDP of China, and real exchange rates on the 

bilateral exports of ASEAN member countries to China using 

the generalized method of moments. The results show that all 

the coefficients of these variables have the expected signs and 

are statistically significant. Specifically, if exchange rate 

volatility goes up by 1 percent, the exports fall by about 0.21 

percent; if real exchange rate depreciates by 1 percent, exports 

will increase by 1.12 percent, and when China’s real GDP 

increases by 1 percent, the ASEAN exports to China increase by 

1.86 percent. The findings suggest that the ASEAN member 

nations should maintain the stability of their bilateral exchange 

rates with Chinese Yuan as a means to boost their exports to 

China. 

 
Index Terms—Bilateral exports, exchange rate volatility, 

ASEAN-China. 

 

I. INTRODUCTION 

It has been argued that the rapid increase in exchange rate 

volatility following the collapse of Bretton-Woods system in 

1971, has had significant adverse effects on international 

trade, especially on emerging economies with 

underdeveloped capital markets and unstable economic 

policies, Prasad, Rogoff, Wei & Kose [1]. One of the 

criticisms of flexible exchange rate regime is that it increases 

the level of exchange rate uncertainty which reduces the 

incentives to trade. There have been a number of studies 

focusing on the impacts of exchange rate volatility on trade. 

But the causal link between exchange rate volatility and 

exports is still inconclusive. Cho & McCorriston [2] show 

that the long-run changes in exchange rates seem to have 

more significant impacts on trade volumes than in short-run, 

as short-run exchange rate fluctuations can be hedged at low 

cost. But Krugman [3] argues that hedging is costly and 

imperfect. On the other hand, Vianne & de Vires [4] show 

that short-run exchange rate volatility still affects trade 

because it may increase the risk premium in the forward 

exchange rate.  

Exports can influence the level of economic growth, 

employment and the balance of payments of a country since 

fluctuations in export earnings introduce uncertainties in an 

economy and these uncertainties may adversely affect the 

efficiency of investment, which in turn, have a negative effect 

on growth. Exchange rate is one of the major determinants of 

the level of exports as it determines international 

competitiveness of a country. But the volatility in the 
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exchange rate can make a country less competitive in the 

international market and these negative effects of the 

exchange-rate volatility on trade are found to be more 

pronounced for developing countries, Grier & Smallwood [5] 

and Aghion & Howitt [6].  

ASEAN and China have been experiencing ever growing 

trade relations in the last three decades. With the exception of 

Singapore, all of these countries are still considered as 

developing countries. Hence, the main objective of this study 

is to examine the impacts of exchange rate volatility in 

determining the direction of bilateral exports among ASEAN 

member nations to China. The specific objectives of this 

study are: to analyze the trade relations between ASEAN and 

China; to examine the effect of exchange rate volatility on 

ASEAN exports to China; and to assist policy makers in the 

formulation of effective exchange rate policy to stabilize the 

level of exchange rate volatility and help improve the 

performance ASEAN exports to China.   

Trade and economic ties between ASEAN and China have 

been growing rapidly over the past years, especially after the 

signing of the Framework Agreement on Comprehensive 

Economic Cooperation in November 2002 to establish the 

ASEAN-China Free Trade Agreement (ACFTA). The 

China-ASEAN Free Trade Area (CAFTA) marks another 

milestone in the ASEAN-China relations. Prior to the 

realization of ACFTA on 1 January 2010, Trade in Goods 

Agreement, Trade in Service Agreement and the Investment 

Agreement under the Framework Agreement of 

Comprehensive Economic Cooperation were concluded and 

signed on 29 November 2004, 14 January 2007 and 15 

August 2009, respectively. The ACFTA was realized on 1 

January 2010 as almost 97 per cent of products classified by 

ASEAN-6 (Brunei Darussalam, Indonesia, Malaysia, the 

Philippines, Singapore and Thailand) and China in the 

Normal Track have been eliminated. The transition ASEAN 

member consisting of Canbodia, Laos, Myanmar, and 

Vietnam (CLMV) will fully implement the ACFTA on 1 

January 2015. 

Mutual investment has also expanded. From 1991-2000, 

ASEAN investment in China increased at an annual average 

rate of 28%. In 1991, ASEAN investment in China was only 

US$90 million which increased to US$26.2 billion by 2001, 

accounting for 7.7% of China’s overseas investments. 

According to ASEAN statistics, the net FDI inflow from 

China to ASEAN in 2009, 2010 and 2011 were US$1.85, 

US$2.78 and US$6.03 billion US dollar respectively. China 

has become the ASEAN’s largest trading partner since 2009. 

Trade between ASEAN and China increased by 20.9% from 

US $232 billion in 2010 to US $280.4 billion in 2011. In 2011 

ASEAN exports to China was at US$145.7 billion, an 

increase of 28.9% compared to the previous year while 
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ASEAN imports from China grew by 13.2% amounting to 

US$134.7 billion, giving the  trade surplus to ASEAN for the 

first time in 2011, with exports exceeding imports by US$11 

billion.  

 

II. LITERATURE REVIEW 

The nexus between exports and exchange rate volatility 

has been investigated widely by a number of scholars. The 

theoretical literature has introduced different models to 

determine whether there exists a significant impact of 

exchange rate volatility on export volume.       

The partial equilibrium model for risk-averse firms 

suggests a negative relation between exchange rate volatility 

and trade. The assumptions are that these firms are 

constrained to exchange rate risk and hedging is not possible 

or costly, Clark [7], Ethier [8], and Kawai & Zilcha [9]. This 

theoretical model is applicable for most developing countries 

where financial market is relatively less developed. In this 

situation, exchange rate plays a dominant role in determining 

the level of profits. If a firm is risk averse in nature then high 

volatility in exchange rate will definitely reduce its amount of 

its exports. This is because firms of this nature try to 

maximize its expected utility of profit and minimize the 

potential risk.  

Prediction of the partial equilibrium model is basically 

based on a specific form of utility function. The assumptions 

of this model are quite restrictive in nature, De Grauwe [10]. 

The problem with these assumptions is that when restrictions 

are relaxed then the sign of the effect becomes ambiguous, 

even if we maintain the assumption of risk aversion. De 

Grauwe [10] has pointed out an important aspect of change in 

the level of risk. He argues that the effect of an increase in 

risk can be decomposed into substitution effect and income 

effect. Due to an increase in exchange rate risk, a risk adverse 

firm will shift its business to a less risky venture from more 

risky export activities, which is substitution effect. The 

income effect is a situation where an increase in exchange 

rate risk induces a shift of resources into the export sector.  

The income effect induces a shift of resources into the export 

sector when expected utility of export revenues declines as a 

result of the increase in exchange rate risk. Hence, if the 

income effect dominates the substitution effect, exchange 

rate volatility will have a positive impact on export activity. 

So, the ultimate effect of exchange rate volatility depends on 

the magnitude of these two effects. 

A firm can also benefit from the exchange rate volatility 

depending it ability to hedge the exchange rate risk and its 

capacity to adjust the volume of exports to the exchange rate 

movement. Some studies concluded that the exchange rate 

volatility can increase the value of the firm which ultimately 

promotes export activities. Franke [11] and Sercu &Van 

Hulle [12] show that an increase in exchange rate risk 

can increase the value of exporting firms and thus can 

accelerate economic activities if the firms have the ability to 

respond to the price changes.  

Most empirical studies in 1980s and 1990s using time 

series data did not find negative significant effect of 

exchange-rate volatility on aggregate trade volumes. But 

many recent studies, using panel data and more sophisticated 

econometric techniques, find evidences of negative 

significant effects. Bailey & Tavlas [13] and Holly [14] using 

time series data of industrialized countries find no negative 

impact of exchange rate volatility on exports. But De Grauwe 

[10] and Bini-Smaghi [15] (1991) find significant negative 

effect although they also used time series data of 

industrialized countries. Other studies used cross-section data, 

such as Brada & Mendez [16] and Frankel & Wei [17] and 

find negative impact of exchange rate volatility on trade 

volume, albeit relatively small.  

Evidences from developing nations are also in line with the 

hypothesis that the exchange rate volatility has a negative 

impact on trade volume. Arize, Osang & Slottje [18] and 

Dognalar [19] find negative impact of exchange rate risk on 

export volume. But almost none of these studies focused on 

the impact of exchange rate volatility on bilateral trade.  

Wei [20] estimated a panel of 63 countries and find that 

exchange rate volatility has a significant negative impact on 

bilateral trade for country pairs with large potential trade. 

Rose [21] using a gravity model with a sample of 186 

countries finds a negative impact of volatility on trade. 

Dell’Ariccia [22] examines the impact of exchange rate 

volatility of bilateral trade between the European Union and 

Switzerland over the period 1975–1994. The OLS results 

suggest that exchange-rate volatility has a small but 

significant negative impact on trade. The fixed and random 

effect modeling also gave the negative impact exchange 

volatility on trade, but the magnitude is relatively smaller. He 

also finds that by eliminating exchange rate volatility the 

volume of trade could increase by about 3.5% in 1994 which 

is consistent with Rose [21]. Tenreyro [23] studies a sample 

of 104 countries of both developing and developed countries 

from 1970 to 1997 using gravity model finds that volatility 

has an insignificant effect on bilateral trade.  

 

III. THE MODEL 

This study attempts to determine the relationship between 

the exchange rate volatility and the exports. In order to avoid 

misspecification, we also include the real exchange rate and 

real income (GDP) as other independent variables. Following 

Ekanayake, Thaver & Plante [24], we specify the model in 

log form as: 

 

1 2 3it oi it it it itX Y V RER                     (1) 

 

where i denotes the original 5-ASEAN member nations 

comprising of Indonesia, Malaysia, the Philippine, Singapore, 

and Thailand;  X represents ASEAN exports to China, Y is the 

GDP as a proxy of China’s income, V is the exchange rate 

volatility, RER is the real exchange rate, i= 1, 2, 3, 4, 5, t is 

time and 𝜀  is the residual term. We postulate that β1 is 

positive, as higher China′s income will increase ASEAN 

exports to China; β2 should be negative since an increase in 

exchange rate volatility reduces ASEAN exports to China, 

and  β3 should be positive as a depreciation of ASEAN 

member nations currencies against China’s  Yuan may lead to 

higher ASEAN exports to China. 

Sources of Data and Definition of Variables 

This study employs annual panel data of original ASEAN 

five member nations exports to China from 1992 to 2011. The 
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sources of data include the Direction of Trade Statistics 

(DOTs) of International Monetary Fund, OECD statistics, 

ASEAN statistics and World Development Indicators (WDI) 

by the World Bank. The dependent variable is the exports of 

each original 5-ASEAN member countries to China. The 

bilateral nominal exchange rate is measured as Yuan per unit 

of each ASEAN member nation′s currency. Each of these 

bilateral nominal exchange rates are converted to the bilateral 

real exchange rates by multiplying with the CPI of China 

relative to CPI of each ASEAN member nation written as 

 
c

t
it it an

it

CPI
RER e

CPI
                                (2) 

  

where  RER is the real exchange, e is the nominal exchange 

rate, CPIC and CPIan are the consumer price indices of China 

and each of the ASEAN nations respectively, t is time, and i = 

1, 2, 3, 4, 5. The exchange rate volatility refers to the amount 

of uncertainty or risk about the size of changes in the bilateral 

nominal exchange rates. A higher volatility means that 

exchange rate can potentially be spread out over a larger 

range of values. A lower volatility means that exchange rate 

does not fluctuate dramatically, but changes in value at a 

steady pace over a period of time. In this study the exchange 

rate volatility is measured by the moving average of the 

standard deviation of the nominal exchange rate as used by a 

number of scholars such as Chowdhury [25], Klein [26], and 

Koray & Lastrapes [27] given by: 
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                (3) 

 

where m is the number of periods and e refers to nominal 

exchange rate, i , m =3. 

 

IV. ESTIMATION METHODS 

Since we are using panel data, the least squares estimation 

may be inappropriate as the errors are likely to be correlated 

across time and across-section units. But the least squares 

estimators are still unbiased, consistent, and asymptotically 

normally distributed but not efficient. The most appropriate 

technique of estimation is the Generalized Least Squares 

(GLS) method. To avoid bias in the estimates due to possible 

endogeneity of the repressors, we then use the generalized 

method of moments (GMM) technique estimation on the 

GLS transformed data using the lagged dependent and 

independent variables as instruments. Before the GMM 

technique is applied, we test for the existence of unit root in 

the panel data series. 

 

V. RESULTS AND DISCUSSION 

The results of panel unit roots using the panel unit root test 

proposed by Levin, Lin and Chu [28] (not reported here) 

indicate that the null hypothesis of unit root is rejected at 10% 

level of significance; thus all the variables are stationary in 

level.  

Table I presents the summary of the panel least square 

estimation. The results suggest that both of the exchange rate 

volatility and GDP could significantly explain the variation 

in exports at one percent level with correct signs. Specifically, 

a one percent increase in volatility of the exchange rate 

reduces exports by 0.09 percent which is very inelastic; a one 

percent increase in China’s GDP results in 1.94 percent in 

ASEAN exports to China which is relatively elastic. The real 

exchange rate has no impact on exports. But since we employ 

panel data, therefore the residuals are heteroskedastic and 

contemporaneously correlated As a result the estimated 

standard errors of OLS coefficients will be biased. We then 

estimate the model by the generalized method of moments 

(GMM) technique using the lags of the variables in the model 

as instruments. 
 

TABLE I: RESULTS OF OLS 

Variable Coefficient Std. Error t-Statistic Probability 

 C -38.92 1.40 -27.71 0.0000 

V     -0.09 0.02      -5.12* 0.0000 

Y      1.94 0.05     36.94* 0.0000 

RER   -0.19 0.12      -1.62 0.1097 

Notes: * significant at 1% level, C is the intercept. 
 

TABLE II: RESULTS OF GMM 

Variable Coefficient Std. Error t-Statistic Probability   

C -38.93 2.27 -17.14 0.0000 

VOL -0.21 0.03 -7.82* 0.0000 

GDP 1.86 0.09 20.69* 0.0000 

RER 1.12 0.27      4.21* 0.0001 

Note: * significant at 1% level, C is intercept. 
 

Table II shows the results of the panel Generalized Method 

of Moments (GMM) estimation. All the variables indicate the 

correct signs and significant at 1 percent level the results 

support the hypothesis that the exchange rate volatility 

negatively affects export volume. The elasticity of exports 

with respect to exchange rate volatility is about 0.21, 

suggesting that if volatility goes up by 1 percent, the export 

volume goes down by about 0.21 percent. The coefficient of 

GDP is about 1.86 implying if GDP increase by 1 percent, the 

exports increase by 1.86 percent. The real exchange rate is 

significant at 1 percent level; if real exchange rate increases 

by 1 percent, exports will increase by 1.12 percent. 

 

VI. CONCLUSION 

The study examines the impact of exchange rate volatility, 

real GDP of China, and real bilateral exchange rates of 

ASEAN member nations against Yuan on the bilateral 

exports of ASEAN member countries to China by employing 

the generalized method of moments (GMM). We use panel 

data of 5 original ASEAN member nations: Malaysia, 

Singapore, Indonesia, the Philippine, and Thailand. The unit 

root tests indicate that there are no unit roots, and thus all the 

variables are stationary in level. The GMM results show that 

all the coefficients of the regressors have the expected signs 

and are statistically significant at the 1% level implying that 

exchange rate volatility, real bilateral exchange rates, and 

China’s real GDP could significantly affect the bilateral 

exports of ASEAN countries to China.  Specifically, the 

effect of exchange rate volatility on exports is inelastic; if 

exchange rate volatility goes up by 1 percent, the exports fall 

by about 0.21 percent. The effects of ASEAN real bilateral 
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exchange rates and China’s real GDP on ASEAN bilateral 

exports to China are elastic. When real bilateral exchange 

rates depreciate by 1 percent, exports will increase by 1.12 

percent and when China’s real GDP increases by 1 percent, 

the bilateral exports of ASEAN to China increase by 1.86 

percent. The findings suggest that the ASEAN member 

nations should maintain the stability of their bilateral 

exchange rates with Chinese Yuan as a means to encourage 

their exports to China. The results also indicate that ASEAN 

exports to China is vulnerable to the performance of China’s 

economy; if China’s economy is not performing well it will 

adversely affect ASEAN exports to China.  
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