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Abstract 

In recent years, China’s "double surplus" trend has gradually returned to equilibrium. In 
the new situation, it is necessary to know the relationship and influence mechanism 
among China's current account, capital financial account and exchange rate. Using the 
monthly data of China's net exports, foreign direct investment (FDI) and real exchange 
rate from 2011 to 2019, this paper analyzes the dynamic relationship among them based 
on a Vector Autoregressive (VAR) model. The empirical results show that long-term 
causal relationships exist among the three variables. In the long run, either the increase 
of FDI or the real depreciation of RMB will improve the trade balance to some extent. The 
J-curve effect of RMB real depreciation is not obvious, which means the time lag of 
depreciation for improving trade balance almost does not exist. Moreover, the export 
volume is not the factor mainly affecting FDI, but the change of real exchange rate would 
cause great fluctuations of FDI. So, the value stability of RMB is more conducive to 
attracting FDI, compared with its depreciation. The balance of trade surplus is an 
important source of RMB appreciation pressure. On the contrary, the increase of FDI will 
cause RMB devaluation in the long run. 
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1. Introduction 

For more than ten years since 1994, China had maintained a double surplus on both current 
account and capital and financial account. In recent years, however, this "double surplus" trend 
has gradually returned to equilibrium, and this new pattern will probably continue[1]. Given 
the new situation, the relationships as well as the influence mechanisms, among China's current 
account, capital and financial account and exchange rate, are the main issues that need to be 
considered when adjusting RMB exchange rate or formulating relevant policies.  

Net exports and FDI often respectively reflect current account, capital and financial account. 
Mature theories show that net exports, FDI and exchange rate closely interconnect, but there is 
no consistent conclusion on the causal relationship among them. Hence, empirical analysis, 
according to the actual situation of a country's economy in a selected period, can supplement 
the theoretical analysis to a certain extent. This paper analyzes the dynamic relationship among 
the three, based on VAR model, using the monthly data from January 2011 to December 2019, 
including China’s net exports, FDI and real exchange rate of RMB. Through empirical analysis, 
it can roughly get their change and influence mechanism in the past ten years, predict how one 
variable change will impact the other two and put forward relevant policy suggestions 
accordingly. 

2. Literature Review 

Up to now, many scholars from home and abroad have done various research on the 
relationship between two factors among the net exports, FDI and real exchange rate. 
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Lots of studies on net exports and real exchange rate are carried out around the verification of 
Marshall-Lerner condition but do not form a consistent conclusion. Rose’s empirical analysis 
on the trade balance of five major OECD countries suggests that the Marshall-Lerner condition 
is not tenable [2], while Bahmani-Oskooee’s study about the trade elasticity of developing 
countries shows it holds [3]. There are also differences in studies on real exchange rate of RMB 
and China's international trade. Zhang and Sato find that China's trade balance is not affected 
by RMB exchange rate changes [4]. Ge and Xie conclude that the real effective exchange rate of 
RMB will significantly influence import and export trade[5]. 

Since Aitken, et pioneer study on the effect of foreign capital export trade in Mexico's 
manufacturing industry, the relationship between FDI and trade has gradually become a 
controversial topic [6]. At present, scholars have not reached a consensus how FDI inflow will 
impact the exports of the host country [6][7][8]. 

Also, there is no consistent conclusion on the mechanism of how exchange rate fluctuations 
impact FDI growth. Chakrabarti  believes that FDI inflowing to developing countries is more 
sensitive to exchange rate flexibility than that to developed countries [9]. Russ believes that, 
although exchange rate fluctuation affects the decision of multinational companies to enter the 
market, whether it will promote or suppress the FDI of the company depends on where the 
currency shock comes from [10]. 

The above studies only focus on the relationship between two variables, which can simplify the 
analysis. With the rise of the status of financial transactions in the international economy, 
however, the research among the two variables often hampers analysis in depth. Therefore, 
some scholars have put them into one framework [11][12][13]. Yet, little current research 
focuses on the relationship among the three variables of China after Dai and Wang. In recent 
years, the economic situation has changed a lot, so it is time to reanalyze the relationship. 

 

 
Figure 1. Net exports and FDI (in hundred million USD) 

 

 
Figure 2. Real exchange rate 
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Table 1. Descriptive statistics of net exports (NX), FDI and real exchange rate (R_ER) 
 NX FDI R_ER 

Mean 306.48 103.46 5.68 
Median 316.71 93.35 5.67 

Maximum 612.86 187.80 6.13 
Minimum -314.83 65.00 5.36 
Std. Dev. 182.69 23.72 0.21 

Skewness -0.69 0.99 0.28 
Kurtosis 3.70 3.41 2.07 

 

3. Descriptive Statistics and Variable Analysis 

This paper uses the monthly data from January 2011 to December 2019 collected from CEInet 
statistics Database and the official website of the World Bank. Figure 1 shows the trend of net 
export and FDI, Figure 2 shows the trend of RMB real exchange rate, and table 1 shows the 
descriptive statistics based on sample data. 

Net exports are an important part of current account in balance of international payments. 
From 2011 to 2019, China's net exports almost kept positive except for February or March of 
each year, indicating the trade surplus of China in the nine years. The abnormal decline basically 
result from Chinese Spring Festival holidays. Among the nine years, China's net exports 
remained at a lower level from 2011 to 2013.The net exports from 2014 and 2015 expanded 
significantly compared with previous years, which was mainly caused by the sharp drop of 
global commodity prices and furthermore the reduction of Total Imports. After 2015, China's 
net exports decreased and gradually returned to equilibrium.  

FDI largely reflects the balance of China's capital and financial account. From the perspective of 
the graph and its standard deviation, FDI is relatively stable with smaller fluctuation. 

The real exchange rate is an index signifying a country's international competitiveness, and its 
increase means the real depreciation while its decrease means the real appreciation of local 
currency against foreign currency. Since the United States is China's largest exporter and one 
of the main sources of FDI, also because of the USD’s key currency status in the international 
financial system, this paper uses the real exchange rate against the USD to reflect the real 
exchange rate of RMB, and its calculation method is as follows: 

Real Exchange Rate = Nominal Exchange Rate × (US Consumer Price Index / Chinese Consumer 
Price Index) 

It can be seen in the trend graph that the value of RMB had changed greatly. From 2011 to 2013, 
the real exchange rate shows a downward trend, indicating the appreciation of RMB. In 2014, 
mostly due to the Fed's interest rate hike, the real exchange rate rose slightly, meaning RMB 
devalued. After 2014, the real exchange rate continued to climb. Moreover, it is noted that after 
2015, RMB had successively experienced three obvious appreciation in varying degrees. The 
last two devaluations were mainly because the USD index weakened and created room for RMB 
appreciation. 

4. Method of research and results 

The linear combination of some non-stationary economic variables may be stationary. So, such 
a kind of stable linear combination is known as Cointegration Equation, which means a long-
term stable equilibrium relationship exists among variables. Based on it, this paper utilizes the 
Unit Root Test of variables and their differences.  
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4.1. Unit Root Test 

The Unit Root Test proves the first-order difference of time series NX, FDI and R_ER are stable, 
indicating they are first-order single integer series. See Table 2 for details. 

 

Table 2. The results of the Unit Root Test of net exports (NX), foreign direct investment (FDI) 
and real exchange rate (R_ER) 

Variable ADF Prob. AIC SC (c, t, k) Result 
NX -6.5694 0.0000 12.9190 12.9935 (c, t, 1) Stationary 
FDI -2.3287 0.4138 8.1061 8.5170 (c, t, 12) Unstationary 

R_ER -2.5556 0.3014 -2.7979 -2.6974 (c, t, 2) Unstationary 
D(NX) -3.3351 0.0011 12.7129 13.0646 (0, 0, 14) Stationary 
D(FDI) -10.4484 0.0000 8.1362 8.4590 (0, 0, 12) Stationary 

D(R_ER) -7.2162 0.0000 -2.7800 -2.7548 (0, 0, 2) Stationary 

 

4.2. Cointegration Test 

Owing to the same single integration order of NX, FDI and R_ER, there may be cointegration 
relationship. Therefore, this paper uses Johansen Cointegration Test method to investigate the 
cointegration of time series NX. Before starting a test, based on VAR model, the structure of it 
must be determined. 

The principle of selecting the maximum lag time, k value, is to minimize AIC or SC value in the 
process of increasing the value of k. On the one hand, increasing the value of k appropriately in 
VAR model can eliminate the autocorrelation between error terms. On the other hand, the value 
of k is not expected to be too large, or the degree of freedom will decrease and directly 
weakening the validity of the model parameter estimator. Finally, choose k equal to 8. In the 
meantime, the results of JB Test, Q-statistic and White Test show that at the significance level 
of 5%, the residuals of each regression equation are normal, and there is neither 
autocorrelation nor Heteroscedasticity. Through the joint test, it selects the most suitable 
Cointegration Test model with a constant term and a linear trend term in the cointegration 
space as well as a linear trend term in the data space. Johansen Cointegration Test results in 
Table 3 show that there is only one Cointegration Relationship among variables. 

 

Table 3. The results of Johansen Cointegration Test 
Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.** 

None * 0.2657 49.5563 42.9153 0.0095 
At most 1 0.1567 22.3819 25.8721 0.1280 
At most 2 0.0805 7.3863 12.5180 0.3059 

Note: * denotes rejection of the hypothesis at the 0.05 level 

** MacKinnon-Haug-Michelis (1999) p-values 

 

4.3. Vector Error Correction model and Cointegration Relationship 

This paper establish a Vector Error Correction (VEC) model including a Cointegration Equation. 
The structure of the model keeps consistent with that of Johansen Cointegration Test, and the 
estimated Cointegration Relationship is as follows: 

𝑁𝑋𝑡−1 =  −54842.64 + 551.4096𝐹𝐷𝐼𝑡−1 + 918.2598𝑅_𝐸𝑅𝑡−1  + 124.2488𝑡 

                                                (5.2711)                      (0.3474)                (−4.1707) 

The numbers in brackets are t-statistics of corresponding coefficients. 

It can be concluded that in the long term, the increase of FDI as well as the rise of real exchange 
rate are of advantage to the increase of net exports, thus improving the trade balance. However, 



Volume 2 Issue 9, 2021 

DOI: 10.6981/FEM.202109_2(9).0037 

260 

Frontiers in Economics and Management 

ISSN: 2692-7608 

FDI is not an important factor affecting net exports, while real exchange rate plays a crucial role 
in changing net exports. Based on the VEC model, to better observe the dynamic relationship 
among variables, Impulse Response Function of the system is used for examination. 

4.4. Analysis of Impulse Response Function 

Next, this paper uses the method of Generalized Impulse Response to analyze the impulse 
response. In order to describe the interaction between variables intuitively and vividly, the 
curves of impulse response function are shown respectively in Figure 3, Figure 4 and Figure 5. 

4.4.1. The impact of FDI and real exchange rate on net exports 

According to Figure 3, the impact on net exports of FDI increase is volatile. In the short term, 
net exports have both substantial decreases and increases; while the rise of real exchange rate 
will immediately increase net exports, and then it will decrease but still maintain a positive 
impact compared with the original. Overall, both the increase of FDI and the devaluation of RMB 
can improve the trade balance in the long run, which is consistent with the Cointegration 
Equation. This result does not match the J-curve effect. For one thing, the devaluation of RMB 
will promote the increase of export volume and offset the impact of export price decline; for 
another, it will restrain the import volume and offset the impact of import price rising. Hence, 
the impact could be uncertain. 

 

 
Figure 3. Response of net exports to FDI and real exchange rate 

 

 
Figure 4. Response of FDI to net exports and real exchange rate 

 

4.4.2. The impact of net exports and real exchange rate on FDI 

According to Figure 4, the impact of net exports and real exchange rate on FDI is small, but the 
fluctuation is large. Theoretically speaking, the devaluation of the local currency could attract 
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foreign investment. However, international investors may consider that the change of real 
exchange rate would increase the investment risk, which reduces their confidence in domestic 
currency and then accounts for the fluctuation or even the decrease of FDI. Therefore, the stable 
value of domestic currency may be better for attracting foreign investment. 

4.4.3. The impact of net exports and FDI on the real exchange rate 

According to Figure 5, the increase of net exports will cause appreciation pressure on RMB, 
making the decrease of real exchange rate; while the increase of FDI, expanding demand of RMB, 
will also cause RMB appreciation in the short term. But from another perspective the inflow of 
hot money in the domestic market may also make the RMB devalue in the later period, leading 
to the rise of real exchange rate. 

 

 
Figure 5. Response of real exchange rate to net exports and FDI 

 

5. Conclusions and Discussions 

Empirical analysis verifies a long-term dynamic equilibrium relationship among net exports of 
China, FDI and real exchange rate of RMB, constituting an interactive economic system. From 
the analysis, three conclusions for policies should be paid attention to. First, although the real 
devaluation of RMB can improve trade balance, the change of exchange rate has a great effect 
on the economy and finance of the whole country. Thus, it is not necessary to increase net 
exports through devaluation. Second, foreign investment in China not only promote the 
increase of foreign trade scale, but also enhance the competitiveness of export products and 
improve the structure of export products. For attracting foreign investment in the long run, 
China needs to approach the stability of the real exchange rate, to increase the confidence of 
investors. Third, Since China is still at the level of developing countries, it is necessary to 
implement the exchange rate system of pegging to a basket of currencies and carry out managed 
floating. Exports and imports should keep balance and FDI should be controlled well since the 
change of them could make the exchange rate fluctuate greatly. 

There are some deficiencies in this paper, which can be considered or improved by later 
researchers.First, the real exchange rate used in this paper is the real exchange rate of the US 
dollar against RMB, but other indices, such as the real effective exchange rate, may represent 
the real currency value of RMB better.Second, economic growth is an important variable 
affecting net exports, FDI and real exchange rate, but it is not reflected in this paper. 
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