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Abstract 

The purpose of this study tries to analyze the impact of the foreign direct investment and the export trade 

on the foreign exchange reserve in China.This study applies annual data from 1990 to 2016. The foreign 

direct investment and the export trade are treated as the explanatory variable and the foreign exchange 

reserve is treated as the explained variable. The Augmented Dickey-Fuller test, cointegration test, 

Granger causality test and the impulse response function are used to analyze the linkage among three of 

them. The empirical results demonstrate that an increase in the foreign direct investment will result in an 

increase in the foreign exchange reserve. And an increase in the export trade will also lead to an increase 

in the foreign exchange reserve. In other words, the foreign direct investment has a positive effect on the 

foreign exchange reserve. The export trade has a positive effect on the foreign exchange reserve. 

However, the contribution of the export trade to the increase in the foreign exchange reserve is greater 

than that of the foreign direct investment. 
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Introduction 
The foreign exchange reserve issue has been widely concerned in the world. The reason is that it is an 

import measure to help a country to regulate economy and realize the balance home and abroad. An 

increase in the foreign exchange reserve can strengthen the capability of macro-economic control & 

regulation and maintain a country & corporation’s international reputation. Also, the foreign exchange 

reserve can help to expand international trade and to absorb foreign capital. Especially, as the economy 

globalizes, the foreign exchange reserve has become a necessary means to balance the steadiness and 

equilibrium of economy. For the developing countries, the foreign exchange reserve is an important factor 

for promoting economic development. 

The foreign exchange reserves is money or other assets held by a central bank or other monetary authority 

so that it can pay for the liabilities, such as the currency issued by the central bank, as well as the various 

bank reserves deposited with the central bank by the government and other financial institutions. Usually, 

China is regarded as a leader in developing countries, whose contributions to the world not only present 

in the economic aggregate but also in the foreign exchange reserve. In 1990, the foreign exchange reserve 

in China is only 11.093billion dollars. However, in 2016, it has increased to 3010.517 billion dollars. In 

other word, from 1990 to 2016, the foreign exchange reserve in China has a 271.389-fold increase. 

There quantities of factors that influence the holding of the foreign exchange reserve such as the export 

trade and the foreign direct investment.  

The most stable and ongoing reliable source of the foreign exchange reserve is derived from an increase 

in the export trade. In general, an increase in a country’s export needs to strengthen the competitiveness 
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of its export commodity. The reason is that the surplus of the external loan and the foreign investment 

will eventually flows back to the lending country and investor. These need to use the current account 

surplus to pay off. Therefore, trying best to increase export is the most important channel of the foreign 

exchange supply. 

The foreign direct investment can not form a new credit and debt. It affects the foreign exchange 

reserve through the indirect channel. Generally speaking, an increase in the foreign direct investment can 

result in an increase in the capital receipts and export trade. In a country’s international balance of 

payment, if the net current account margin is greater than the capital receipts, it indicates that the foreign 

direct investment improves the competitiveness of a domestic export industry. The increase in the export 

trade can strengthen the supply capacity of the foreign exchange reserve. Conversely, if the net current 

account margin is less than the capital receipts, it indicates that the foreign direct investment is only a 

channel for the foreign exchange reserve to enter into the domestic market. However, it is harmful to 

increase the foreign exchange reserve. The foreign direct investment promotes the international 

competitiveness of the domestic corporations. Meanwhile, it also can improve and regulate the domestic 

national economy and industrial structure. Furthermore, it can influence a country’s international balance 

of payment and foreign exchange reserve. 

To this end, this paper is organized as follows: SectorⅠ is introduction; SectorⅡ reviews empirical 

studies which are explored by the previous research about this topic. Sector Ⅲ discusses the research 

methodology. Sector Ⅳ presents the empirical analysis results. Sector Ⅴ provides the conclusion. 

 

Literature Review 

This section presents the literature review on the impact of the foreign direct investment and the export 

trade on foreign exchange reserve. 

Most scholars believe that the foreign direct investment inflow has a direct impact on China’s foreign 

exchange reserve, while others hold that the foreign direct investment is mainly invested in the form of 

physical capital and technology, and therefore does not directly contribute to China’s foreign exchanges 

reserve accumulation. Sun and Mei (2009) point out that both effects, direct and indirect, should be 

considered when assessing the foreign direct investment’s contribution to foreign exchange reserves. 

Result shows that from 1986 to 2007, the foreign direct investment contributes 50% to foreign exchange 

reserves and the direct effect dominant before 2003 is surpassed by indirect effect after 2004 as the major 

source of the contribution.  

Chaudhry, Akhtar, Mahmood and Faridi (2011) provide the empirical evidence regarding the 

relationships between foreign exchange reserves and inflation, focusing on Pakistan’s experience since 

1960. They use the autoregressive distributive lag model which is proposed by Pesaran et al. (2001) so as 

to investigate the order of cointegration between inflation and foreign exchange reserves through bound 

testing approach, and also use the ordinary least square estimation to determine the long run relationship. 

Through this econometric technique, they trace out the nature of relationship and speed of adjustment in 

the concerned variable due to fluctuations in the level of foreign exchange reserves. Empirical results 

indicate that the rise in foreign exchange reserves leads to lower the rate of inflation in Pakistan during 

the study period. Huang, Qian and Zhong (2011) apply Cointegration analysis and Granger causality test 

to obtain the relationship between the foreign direct investment and the foreign exchange reserve, using 

the annual data from 1982 to 2008. The empirical result indicates that there exists a long run equilibrium 

tendency and significant bidirectional Granger causality between China's foreign exchange reserve and its 

foreign direct investment. With further empirical analysis, they find that a capital flow collateral 

relationship and financing mechanisms of U.S. current account exist between China and U.S.. Zeng 

(2011) at the end of 2010, China’s foreign exchange reserve reaches $2847.34 billion, he designs the 
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maximum government utility function when consider the China’s government buys a part foreign 

exchange if company earns, it means that the China’s government will increase its currency. And it will 

cause inflation. The inflation will cause disutility to government. Finally it gets the optimal function. 

Vector autoregression finds the fitted value and actual value of foreign exchange reserves is nearly equal 

within 99.8%. The thesis gets the long term equilibrium relation of the nature logarithm of variables by 

vector error correction model, which are foreign exchange reserves, standard error of export, marginal 

propensity to import, the opportunity cost for foreign exchange reserves, marginal output to export. Using 

the sample data in China from 1980 to 2006 and vector error correction model, he find that holding 

foreign exchange reserves has positive correlation with the export standard error and holding foreign 

exchange reserves has positive correlation with the marginal propensity to import. The data and 

regression method are all different, but all have the positive correlation between the foreign exchange 

reserves and export standard error. 

张 (2012) applies annual data of three variables (foreign direct investment, export trade and foreign 

exchange reserve). He treats the foreign direct investment & the export trade as an explanatory variable 

and the foreign exchange reserve as a explained variable to establish vector error correction model. The 

findings show that the inflow of the foreign direct investment and export trade has a cointegrating 

relationship with economic growth in China. Objectively, two of them have a certain positive effect on 

promoting the foreign exchange reserve. 

Bayat, Senturk and Kayhan (2014) investigate the asymmetric relationship between nominal real 

exchange rate and foreign exchange reserves of Central Bank in Turkey over the period of from 2003 to 

2014. The results find strong evidence of nonlinear cointegration between real exchange rate and Central 

Bank foreign exchange reserves.  

China is both a major trading partner of the United States and the largest official holder of U.S. assets in 

the world. The value of Chinese foreign exchange reserves peaked at just over $4 trillion in June 2014, 

but has declined to $3.19 trillion since August 2016. This very large decline is in foreign exchange 

reserves is unprecedented and some analysts have speculated that continued sales of these assets might 

significantly impact the U.S. and global economies. Neely (2017) explains the reasons for this large 

decline in official assets, what China’s policy choices are, and how these choices could affect the U.S. 

economy. 崔 (2017) finds that the major reason of the foreign exchange reserve falling is that the Central 

Bank stabilizes the exchange rate under the exchange rate regime prevailing. Holding the large amount of 

the foreign exchange reserve is derived from the trade surplus. He uses the monthly data from 2006 to 

2016 to study the demand function of the foreign exchange reserve. And the results of the cointegration 

test and the ordinary least square test verify that the foreign exchange reserve, the money supply and the 

import trade have an significant effect on the foreign exchange reserve. 何 (2017) uses the impulse 

response function and the decomposition variance of the vector autoregression model to analyze the 

relationship among the foreign direct investment, the export trade and the foreign exchange reserve in 

China. The results show that the foreign direct investment and the export trade have a significant 

promoting effect on the increase in the foreign exchange reserve. Compared with the export trade’ s 

contribution on the foreign exchange reserve, the foreign direct investment’s contribution is greater.  

 

Research Methodology 

The data in this paper covers period of 1990 to 2016. The major source of data for this study is the 

National Bureau of Statistics of the People’s Republic of China. Other source of data includes the 

publication of the State Administration of Foreign Exchange of China. This paper contains three 

variables. Via applying these variables, a mode will be constructed to analyze the impact of the foreign 

direct investment and the export trade on foreign exchange reserve.  
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The basic model gives: 

FR=f(FDI, EX)                                                  (1) 

Where FR is the foreign exchange reserve; FDI is the foreign direct investment; EX is the export trade. 

Taking the total differential on equation (1) gives: 

EX
EX

FR
FDI

FDI

FR
FR 









    (2) 

Dividing both sides of equation (2) by FR gives: 
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On equation (3), 
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 is the elasticity of the foreign exchange reserve of the 

export trade and it is remarked by  . So equation (3) can be rewritten: 
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On equation (4),   is the effect of the foreign direct investment on foreign exchange reserve;   is the 

effect of the export trade on foreign exchange reserve. 

Transferring equation (4) gives: 

tEXFDIFR   logloglog 0   (5) 

Equation (5) shows the impact of the foreign direct investment and the export trade on foreign exchange 

reserve. And t  is the white noise. 

 

Empirical Analysis 

1. Descriptive Statistics 

The data in this paper are basically time series data for China covering the period from 1990 to 2016. 

The three variables include in this paper are the foreign exchange reserve, the foreign direct investment 

and the export trade. The changes in the foreign direct investment and the export trade are indicators to 

measure the change of the foreign exchange reserve. Data are sourced from the National Bureau of 

Statistics of the People’s Republic of China and the State Administration of Foreign Exchange of China. 

In order to remove the impact of heteroscedasticity, all variables are performed as the logarithm form. 

And the three variables will be shown in table 1 in details. 

Table 1. Variables 

Variable Logarithmic form Source 

Foreign exchange reserve FRlog  State Administration of Foreign 

Exchange of China 

Foreign direct investment FDIlog  National Bureau of Statistics of 

the People’s Republic of China 

Export trade EXlog  National Bureau of Statistics of 

the People’s Republic of China 
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2. Unit Root Test 

Macroeconomic time series data are generally characterized by a stochastic trend which can be 

removed by making difference. Some variables are stationary on levels. Others become stationary after 

first difference. And some may become stationary by more than first difference. To test for the 

stationarity of the variables. The Augmented Dickey-Fuller technique is used. The results of unit root test 

show in table 2. 

Table 2. Augmented Dickey-Fuller Test 

Variable ADF Test Statistic P-Value Test critical value 

5% 

FRlog  1.624 0.971 -1.955 

FDIlog  1.850 0.982 -1.954 

EXlog  -1.464 0.535 -2.981 

FRlogD  -3.028 0.004 -1.955 

FDID log  -2.210 0.029 -1.955 

EXD log  -3.715 0.010 -2.986 

D  Represents the first difference of variables. 

The results indicate that three variables, the foreign exchange reserve, the foreign direct investment and 

the export trade, are non-stationary at their levels. In other words, it means that they have a unit root. 

Then, the unit root test for the first difference for three variables are conducted. The results point out that 

the foreign exchange reserve, the foreign direct investment and the export trade become stationary after 

the first difference. Since the computed values (in absolute value) are greater than the critical values (in 

absolute value) at 1% significance level, the null hypothesis of unit root test or non-stationary variables 

can be rejected. 

 

3. Cointegration Test 

Cointegration is performed to test the linear combination of two or more times series. The series which 

are more than one linked to form an equilibrium relationship in the long run. In order to test the existence 

of stable and long-run relationship among the foreign exchange reserve, the foreign direct investment and 

the export trade. In this paper, the Johansen co-integration test is used to perform the con-integration test. 

The results of the Johansen co-integration test show in table 3 and table 4 

Table 3. Unrestricted Cointegration Rank Test(Trace) 

Hypothesized No. of 

CE(s) 

Eigenvalue Trace Statistic 0.05 Critical 

Value 

Prob.** 

None* 0.669 45.435 29.797 0.000 

At most 1* 0.479 18.893 15.495 0.015 

At most 2 0.126 3.239 3.841 0.072 
Trace test indicates 1 integration eqn(s) at the 0.05 level. *denotes rejection of the hypothesis at the 0.05 level. **Mackinnon-

Haug-Michelis(1999) p-values. 

Table 3 shows that all original hypothesis are rejected under 5% significance level. Namely, there are 

at most 3 cointegrations among these variables through the trace test. 
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Table 4. Unrestricted Cointegration Rank Test(Maximum Eigenvalue) 

Hypothesized 

No. of CE(s) 

Eigenvalue Max-Eigen Statistic 0.05 Critical Value Prob.** 

None* 0.669 26.542 21.132 0.000 

At most 1* 0.479 15.654 14.265 0.030 

At most 2 0.126 3.239 3.841 0.072 
Trace test indicates 3 integration eqn(s) at the 0.05 level. *denotes rejection of the hypothesis at the 0.05 level. **Mackinnon-

Haug-Michelis(1999) p-values. 

Table 4 reveals that the Maximum Eigenvalue statistic confirms the existence of cointegration among 

the foreign exchange reserve, the foreign direct investment and the export trade in the long run 

 

Table 5. Long-run Cointegrating Equation 

FRlog  FDIlog  EXlog  
1.000 0.681 

(0.130) 

1.275 

(0335) 
Note: Normalized cointegrating coefficients (standard error in parentheses) 

Specific equation gives: 

EXFDIFR log275.1log681.0log                                   (6) 

The equation(22) indicates the foreign direct investment and the export trade have a significant positive 

effect on the foreign exchange reserve. Over a long period of time, an increase in the foreign direct 

investment will lead to 0.681% increase in the foreign exchange reserve; An increase in the export trade 

will result in 1.275% increase in the foreign exchange reserve. 

 

4. Granger Causality 

The foreign exchange reserve, the foreign direct investment and the export trade are integrated of order 

one )1(I  and the co-integration relationship among the lag periods of them. In order to testify the impact 

of the foreign direct investment and the export trade on the foreign exchange reserve further, the Granger 

Causality is conducted to analyze the two variables on on the foreign exchange reserve growth. The 

Granger Causality results show in table 5. 

 

Table 5. Granger Causality Test Results 

Lag Null Hypothesis F-statistic P-

Value 

Result 

2 FDIlog does not Granger Cause FRlog  9.012 0.002 Rejected 

2 FRlog does not Granger Cause FDIlog  27.009 0.000 Rejected 

2 EXlog does not Granger Cause FRlog  3.468 0.036 Rejected 

2 FRlog does not Granger Cause EXlog  0.793 0.549 Non-rejected 

Note: lags is decided by AIC and SC 

Table 5 indicates that the bidirectional causality exists between the foreign direct investment and the 

foreign exchange reserve at 5% significance level; A one-way causality relationship exists between the 

export trade and the foreign exchange reserve. Namely, the export trade is the Ganger Causality of an 

increase in the foreign exchange reserve. However, an increase in the foreign exchange reserve is not the 

Granger Causality of the export trade. More importantly, the Granger Causality results provide a strong 

support for the analysis in the earlier. 
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5. Impulse Response Function 

The vector auto regression mode is used to analyze the dynamic relation that when a variable is 

disturbed at t period, each variable will be suffered from a chain effect after t period. The impulse 

response function mainly focuses on the dynamic response of a system by a unit impulse. This paper 

studies the dynamic response of the foreign exchange reserve by the impulses from the foreign direct 

investment and the export trade. The results will be displayed in figure 1. 

 

Figure 1. Response to Cholesky One S.D. Innovations 

 
As for the response of FRlog  to FRlog , when a positive shock is added to the foreign exchange 

reserve, itself, the foreign exchange reserve has a positive effect on itself in the first two periods. In the 

second period, its positive effect reaches the maximum which is up to 8.6%. After this period, its effect 

becomes negative immediately in the second period. However, seen from the long run, its effect on itself 

is always keeps constant (7%). 

As for the response of FRlog  to FDIlog , when a positive shock is added to the foreign direct 

investment, the exchange reserve increases in the first five periods. After the fifth period, its effect will 

become negative. Seen from the long run, this kind of trend always keeps positive. In other word, it 

verifies that the foreign direct investment has a positive effect on the foreign exchange reserve. 

As for the response of FRlog  to EXlog , when a positive shock is added to the export trade, the 

exchange reserve increases immediately after the first period. However, its increasing trend is relatively 

steady. 
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6. Variance Decomposition 

Variance decomposition measures the contribution of each type of shock to the forecast error variance. 

Table 6. Variance Decomposition of FRlog  

Period S.E. FRlog  FDIlog  EXlog  
1 0.071 100.000 0.000 0.000 

2 0.115 93.340 5.672 0.988 

3 0.149 87.624 10.884 1.492 

4 0.175 85.251 12.893 1.856 

5 0.197 84.812 12.996 2.192 

6 0.216 84.998 12.525 2.477 

7 0.232 85.239 12.071 2.690 

8 0.246 85.393 11.769 2.838 

9 0.259 85.477 11.582 2.940 

10 0.270 85.531 11.454 3.015 

Table 6 indicates that the greatest contribution degree to change of the foreign exchange reserve is 

from itself. and its contribution degree presents decreasing trend as time goes by. In tenth period, its 

contribution degree is up to 85.531%. As for the foreign direct investment’s contribution degree, its 

contribution degree presents increasing trend as time goes by from 0% in first period to 11.454% in tenth 

period. For the export trade's contribution degree to the change of the foreign exchange reserve, its 

contribution degree is up to 3.015%. 

 

Conclusion  
 

This paper arms to testify the relationship among the foreign exchange reserve, the foreign direct 

investment and the export trade. Three variables from 1990 to 2016 are applied to conduct an empirical 

analysis. The findings show that the long-run relationship among them exists. To be specific, the 

empirical analysis results reveal that the foreign direct investment has a positive effect on the foreign 

exchange reserve; The export trade also has a positive effect on the foreign exchange reserve. However, 

the contribution of the export trade to the increase in the foreign exchange reserve is greater than that of 

the foreign direct investment. This point is in accordance with the realistic condition in China. On the one 

hand, it suggests that the more of the inflow of the foreign direct investment does not stand for the better. 

At current period, China is the biggest developing in the world. The foreign direct investment, in some 

degree, can help China to alleviate the shortage of capital. On the other hand, the impact of the export 

trade on the foreign exchange reserve is much greater than that of the foreign direct investment. 

Therefore, the policy of the export trade should be kept and encouraged. This can help China to improve 

the overwhelming reliance of the foreign exchange reserve on the foreign direct investment. 
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