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Abstract

This study is to examine the foreign direct investment (FDI) response to real effective exchange rate volatility in Vietnam by using the 
vector autoregression model. The research data are quarterly frequency data in the period from 2004:Q1 to 2019:Q2. The data on real 
effective exchange rate were collected from the statistics of Bruegel (Europe) and FDI data were collected from the International Financial 
Statistics. The quantitative study was conducted with two steps: (1) measuring exchange rate volatility by the GARCH(1,1) method; and 
(2) examining the impact of exchange rate volatility on FDI in the context of the global financial crisis. The estimation results show that FDI 
responded significantly to real exchange rate volatility with the lag of 3 periods at the 5% significance level. The FDI response increased 
after the exchange rate volatility with the lag of 3 periods, and the impact extended to the lag of 6 periods, and then gradually stabilized. 
The research findings indicate that FDI in Vietnam responds positively and significantly to exchange rate volatility with the lag of 3 periods. 
Simultaneously, the negative impact of the global financial crisis in 2008 with the lag of 2 periods leads to a slight decrease in FDI inflows 
into Vietnam.
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looking just for the right financial resources. FDI is seen as 
the attractive capital flow for most of emerging economies 
to meet the demands of advanced technology and increase 
production capacity (Barrell & Pain, 1996). 

Vietnam has been quite successful in attracting FDI 
inflows. It has contributed significantly to the economic 
development of the country. Therefore, Vietnam attaches 
great importance to this source of capital and implement 
many reforms to attract foreign investors. In 2005, Vietnam 
enacted the Law on Investment, which ended the distinction 
between domestic and foreign enterprises, an important 
turning point in the process of integration and attracting 
foreign investment. Although the Vietnamese political and 
economic environment has undergone many reforms and 
is increasingly attractive to foreign investors, there are still 
other factors that influence the decision of foreign investors 
in Vietnam. Foreign investors are always interested in the 
profit earned by the project as well as the investment cost. 
Among them, the sunk costs arising from exchange rate 
fluctuations is an important factor that investors consider 
when deciding to invest into a country.

According to Mensah, Bokpin, and Dei Fosu-Hene 
(2017), FDI inflows into developing economies are related 

1.  Introduction

Foreign direct investment (FDI) plays as an important role 
and is a fundamental component for a country’s economic 
growth (Borensztein, De Gregorio, & Lee, 1998; Alfaro, 
Chanda, Kalemli-Ozcan, & Sayek, 2004; Azman-Saini, Law, 
& Ahmad, 2010; Bibi, 2014). Its motivations to each country 
will be different from creating, increasing and improving 
employment to technology and know-how transfers, or even 
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to investors’ expectations about exchange rates. Exchange 
rates can affect FDI in two aspects: the total amount of 
FDI that takes place and the allocation of the investment 
capital among countries. During the past decades, many 
studies have found that FDI is influenced by exchange 
rate volatility (Cushman, 1985; Cushman, 1988; Froot 
& Stein, 1991; Klein & Rosengren, 1994). The impact of 
exchange rate volatility on FDI has been clearly noted from 
the angle of risks. For example, the studies undertaken by 
Cushman (1985, 1988) show that exchange rate volatility 
leads to a decline in FDI inflows because foreign investors 
are concerned about risks. Urata and Kawai (2000) also 
stated that exchange rate volatility tends to discourage FDI 
inflows due to the increasing uncertainty associated with the 
economic environment of the FDI recipient countries.

In Vietnam, the studies on the impact of exchange rates 
on FDI are still limited and mainly focus on the impact of 
the exchange rate level on FDI inflows into Vietnam. For 
instance, Pham and Nguyen (2013) indicated that the real 
exchange rate has an impact on FDI inflows into Vietnam. 
Meanwhile, the studies on the impact of exchange rate 
volatility on FDI are restricted. The question is how FDI in 
Vietnam responds to real effective exchange rate volatility. 
Has the FDI response in Vietnam to real effective exchange 
rate volatility changed during the financial crisis? This study 
has two objectives: (1) measuring real effective exchange 
rate volatility in Vietnam; (2) examining the FDI response in 
Vietnam to real exchange rate volatility in the period before 
and after the global financial crisis. The study will provide 
a foundation for regulatory agencies in reviewing and 
adjusting macroeconomic policies to boost FDI attraction.

2.  Literature Review

Cassel’s (1922) purchasing power parity (PPP) theory 
argued that, if markets have no trade barriers and exchange 
rate movements simply reflect the price difference between 
countries, then the actual purchasing power parity will 
maintain and the exchange rate will have little effect on 
the investment decisions of foreign investors. However, 
according to Taylor and Taylor (2004), there is ample 
evidence to show that, in reality, purchasing power parity 
often decreases. Therefore, exchange rate volatility can be a 
determinant of foreign investment. The theory of Froot and 
Stein (1991), then extended by Klein, Peek, and Rosengren 
(2002), emphasized the role of exchange rates and the 
debates about asset effects on FDI investment decisions. 
Their studies noted that the reaction of international capital 
flows stemming from exchange rate volatility.

Goldberg and Kolstad (1995) hypothesized that 
exchange rate volatility would increase FDI if such volati
lity correlated with the shock of export demand in the 
markets where they intend to sell the goods. Ménil (1999) 

found that when the real exchange rate becomes volatile, 
trade costs will increase and this will lead economic entities 
to make decisions on more FDI investment to replace trade. 
In contrast, Kiyota and Urata (2004) stated that the high 
volatility of currency exchange rates in the FDI recipient 
country would discourage the investment decisions of 
foreign companies due to the increasing uncertainty about 
the economic and business prospects in the future. In 
addition, a number of other views suggested that FDI in 
developing countries responds more strongly to exchange 
rate volatility (Urata & Kawai, 2000; Tomlin, 2000; Lee & 
Wang, 2018; Qamruzzaman, Karim, & Wei, 2019; Ta, Le, 
Nguyen, Phan, & Do, 2020).

2.1. � The Positive Impact of Exchange Rate 
Volatility on FDI into Countries

Gottschalk and Hall (2008) studied the effect of 
exchange rate volatility on the FDI location decisions 
of the US and Japan in ASEAN-4 countries (Indonesia, 
Malaysia, Philippines and Thailand). As a result, exchange 
rate volatility in ASEAN-4 countries tends to have a positive 
impact on Japanese FDI into ASEAN-4. Moreover, because 
Japanese investors invest heavily in ASEAN-4, the Japanese 
FDI in ASEAN-4 countries is more sensitive to exchange 
rate volatility than the US FDI.

Dhakal, Nag, Pradhan, and Upadhyaya (2010) suggested 
that multinational corporations are motivated to seek resources 
in Asian countries in order to take advantage of global 
production development opportunities, as well as participate 
in the export markets of these countries. Dhakal et al. (2010) 
built a research model on the factors affecting FDI in some 
Asian countries (China, Indonesia, Malaysia, Philippines, 
South Korea and Thailand), which was conducted with the 
data in the period from 1974 to 2005. The research results of 
Dhakal et al. (2010) show that exchange rate volatility has a 
positive effect on FDI in all the sample countries.

Takagi and Shi (2011) estimated the impact of exchange 
rate volatility on FDI by using the data on the Japanese 
FDI inflow into nine Asian countries. Consistent with the 
arguments of Itagaki (1981) and Cushman (1985) that 
exchange rate volatility promotes FDI as an alternative to 
export, the research results show that FDI responds positively 
when exchange rates are volatile.

2.2. � The Negative Impact of Exchange Rate 
Volatility on FDI into Countries

Vita and Abbott (2007) examined the impact of 
exchange rate volatility on the UK FDI inflows from seven 
major countries (the United States, France, Germany, the 
Netherlands, Switzerland, Australia and Japan) in the period 
1975–2001. The study measures exchange rate volatility 
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by using the GARCH(1,1) method and then uses fixed 
effects and the GMM method with the manufacturing data 
disaggregated by the high and low R&D content of the sector 
of investment. The research results show that exchange rate 
volatility has a negative impact on FDI flows into the UK, 
irrespective of the sector of investment.

Ruiz and Pozo (2008) found that exchange rate volatility 
is one of the reasons for the decline in FDI inflows from 
the United States to Latin American countries (Argentina, 
Brazil, Chile, Colombia, Mexico, Peru and Venezuela) 
during the period from 1994 to 2005. Similarly, the study 
by Udomkerdmongkol, Morrissey, and Görg (2009) also 
showed that exchange rate volatility reduces the US FDI in 
16 emerging countries (1990s).

Ahmed (2018) studied the long-term and short-term 
effects of exchange rate volatility on FDI in Nigeria by using 
the time series data in the period of 1990–2016. The results 
show that exchange rate volatility significantly reduces 
the FDI capital into Nigeria in the short and long term. In 
particular, in the short term, exchange rate volatility is a major 
determinant of FDI into Nigeria. During the periods of small 
exchange rate volatility, FDI increases, and conversely, during 
the periods of high exchange rate volatility, FDI decreases in 
the short term. In the long term, a stable exchange rate will be 
beneficial for attracting FDI into Nigeria.

2.3. � No Statistically Significant Impact of 
Exchange Rate Volatility on FDI  
has been Found

In addition to the studies showing that exchange rate 
volatility has an impact on FDI, there are also studies that 
have not found a statistically significant impact of exchange 
rate volatility on FDI. Görg and Wakelin (2002) examined 
the FDI response (inward and outward) of the United States 
and 12 developed countries in the period from 1983 to 1995. 
The study found that no evidence for the impact of exchange 
rate volatility on the inward and outward FDI in the United 
States despite the implementation of many different 
estimation procedures.

Pradhan, Schuster, and Upadhyaya (2004) examined 
the effect of exchange rate volatility on aggregate private 
investment in Indonesia, Malaysia, the Philippines and 
Thailand through the VECM model using the time series data 
from 1972 to 2000. The study has not found a statistically 
significant relationship between real exchange rate volatility 
and aggregate private investment.

Polat and Payaslıoğlu (2016) used the monthly data in 
the period of 2004–2014 with the Markov switching model 
to examine the impact of real exchange rate (RER) volatility 
on FDI inflows into Turkey along with control factors. The 
research results have not found a statistically significant 
impact of exchange rate volatility on FDI capital.

2.4. � Empirical Evidence for Exchange Rate 
Volatility and FDI Response during  
the Financial Crisis

After regional and global financial crises, many studies 
have been conducted to examine FDI response to exchange 
rate volatility. The study by Ahmed and Zlate (2014) shows 
that the trend of FDI inflows to emerging countries is 
significantly different during the crisis and after the global 
financial crisis in 2008. Similarly, Garg and Dua’s (2014) 
study found a sharp decline in FDI flows during the global 
financial crisis in 2008 and a strong revival in the post-crisis 
period. According to Lee (2015), regional and global 
financial crises create many types of economic instability, 
including exchange rate uncertainty, and thus, they are likely 
to alter FDI inflows. Lee’s (2015) study found the evidence 
for the impact of the global financial crisis of 2008–2009 on 
FDI inflows in Korea.

Overall, exchange rate volatility and the FDI response 
to exchange rate volatility have been of great interest to 
many researchers. These studies have provided interesting 
and important empirical evidence for the impact of 
exchange rate volatility on FDI flows. Most researchers 
have admitted that FDI is influenced by exchange rate 
volatility. However, these effects have different directions 
depending on the investor’s investment orientation, the 
characteristics of the company and the background of the 
FDI recipient country. Lin, Chen, and Rau (2010) shows 
that the impact of exchange rate fluctuations on FDI 
investment of Taiwan firms in China is not heterogeneous 
depending mainly on the orientation of investors. For 
companies seeking markets, exchange rate fluctuations 
have a negative impact on FDI investment. Conversely, 
for export-oriented companies and risk-averse companies, 
exchange rate fluctuations will spur FDI.

In Vietnam, the quantitative studies on the relationship 
between exchange rates and FDI are quite limited. 
Moreover, the studies on the relationship between 
exchange rates and FDI in Vietnam often used real 
exchange rate (Pham & Nguyen, 2013). Based on previous 
studies, the authors conducted this study to fill this gap 
with two important new points: (1) the study applied the 
GARCH(1,1) method to measure real effective exchange 
rate volatility on the data on Vietnam’s real effective 
exchange rate with 143 trading partners; (2) the study used 
the VAR model to measure the FDI response in Vietnam to 
real effective exchange rate volatility in the context of the 
global financial crisis.

3.  Research Methodology and Data

The quantitative study was conducted with two steps: 
(1) measuring exchange rate volatility by the GARCH(1,1) 



Tram Thi Xuan HUONG, My-Linh Thi NGUYEN, Nguyen Thi Kim LIEN /  
Journal of Asian Finance, Economics and Business Vol 8 No 3 (2021) 0119–0126122

method using the data on the real effective exchange rate of 
Vietnam with 143 trading partners; and (2) examining the 
impact of exchange rate volatility on the FDI in the context 
of the global financial crisis.

The research data are quarterly frequency data in the 
period from the first quarter of 2004 (2004:Q1) to the 
second quarter of 2019 (2019:Q2). The data on real effective 
exchange rate (REER) with 143 trading partners were 
collected from the statistics of Bruegel (Europe). These 
data will be used to measure exchange rate volatility. The 
FDI data were collected from the International Financial 
Statistics. These data will be used to examining the impact 
of exchange rate volatility on FDI.

3.1.  Measuring Exchange Rate Volatility

According to Crowley and Lee (2003), Vita and Abbott 
(2007), the authors calculated the index of real effective 
exchange rate volatility (V_reer) based on the quarterly real 
effective exchange rate data (REER) by using the following 
GARCH(1,1) model:

V_reer = +
1t tβ u � (1.1)

ut tN h≈ ( , )0 � (1.2)
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Where, V_reert is real effective exchange rate volatility; 
ut is random error; ht is variance of real effective exchange 
rate.

3.2. � Examining the Impact of Exchange Rate 
Volatility on FDI

Based on previous studies such as Kodongo and Ojah 
(2013) and Boateng, Hua, Nisar, and Wu (2015), the authors 
used a research model to examine the impact of exchange 
rate volatility on FDI with the following form: 
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Where, dependent variable FDI is FDI data in Vietnam; 
independent variable V_reer is real effective exchange rate 
volatility which was calculated in item 3.1 (Measuring 
Exchange Rate Volatility); dummy variable is the global 
financial crisis which receives a value of 1 during the global 
financial crisis from 2008:Q3 to 2009:Q1 (Fratzscher, 2012; 
Ahmed & Zlate, 2014), and receives a value of 0 beyond 
the crisis.

Steps to examine the impact of exchange rate volatility 
on FDI:

Step 1: �Test the stationarity of the data series. If the data 
series is stationary in the original data series, 
use the VAR (vector autoregression) model to 
examine the impact of exchange rate volatility 
on FDI. If the data series is not stationary in the 
original series, test the stationarity of the first-
order differential data series. If all variables 
are stationary in the first-order differential data 
series, go to Step 2.

Step 2: �Determine the optimal lag of the model.
Step 3: �Test the cointegration among the data series by 

the Johansen method.
Step 4: �Develop a regression model of the impact of 

exchange rate volatility on FDI with 2 cases: (1) the 
case of no cointegration: Using the VAR model for 
estimation; (2) the case of cointegration: Using the 
VECM model for estimation.

Step 5: �Test the autocorrelation and the stability of 
the model.

Step 6: �Analyze the impulse response function (IRF) of 
exchange rate volatility to FDI.

4.  Research Results

4.1. � The Measurement Results of Real Effective 
Exchange Rate Volatility

The exchange rate volatility was measured by employing 
the GARCH(1,1) model. The results are shown in Figure 1.

The results show that the real effective exchange rate 
volatility was relatively stable at most of the observation 
times with an average volatility level of 0.059%. In 
particular, the real effective exchange rate was the most 
volatile in 2009:Q1 (0.185%) and the least volatile (0.034%) 
in 2008:Q1. Especially, the real effective exchange rate 
volatility was greatly different between the observation 
times in the period from 2008:Q3 to 2009:Q2, the period 
when the global financial crisis occurred.

4.2.  Stationarity Test

The study used Dickey-Fuller test (Dickey & Fuller, 
1979) to test the stationarity of the data series. With the 
hypothesis H0: the data series is not stationary.

The stationarity test results showed that the “V_reer” 
variable was stationary in the original data series at the 
1% significance level while the “FDI” variable was not 
stationary in the original data series. Therefore, the study 
conducted the first-order differential calculation for both 
variables, and then tested the stationarity of two first-order 
differential series. The stationarity test results showed that 
both series were stationary in the first-order differential; 
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thus, the authors decided to use the first-order differential 
data series to conduct the study.

4.3.  Determining the Optimal Lag

Based on the results of testing the optimal lag, the criteria 
LR, FPE, AIC, HQIC showed that the model has an optimal 
lag of 3. Accordingly, the study identified the use of the 
estimation model with the lag of 3.

4.4.  Cointegration Test

The results of the cointegration test showed that there 
was no cointegration in the long term in the data series; 
therefore, the authors used the VAR model in the study 
(Engle and Granger, 1987).

4.5.  VAR Coefficient

The test results showed that the VAR model with the lag 
of 3 was stable and suitable. The results of the VAR model 
test with the optimal lag of 3 are below:

The estimation results of the VAR model showed that FDI 
responded significantly to real exchange rate volatility with 
the lag of 3 periods at the 5% significance level. Specifically, 
the FDI response increased after the exchange rate volatility 

with the lag of 3 periods, and the impact extended to the lag 
of 6 periods, and then gradually stabilized (Figure 2).

The research results show that FDI responds in the 
same direction to exchange rate volatility (with the lag of 
3 periods). These results are supported by previous studies 
such as Goldberg and Kolstad (1995), Ménil (1999), 
Gottschalk and Hall (2008), Dhakal et al. (2010), Takagi and 
Shi (2011). The empirical results in Vietnam are consistent 
with the views of Takagi and Shi (2011) that exchange rate 
volatility will promote FDI to replace export. In reality, the 
FDI sector has important contributions to Vietnam’s export, 
positively affecting the expansion of export markets to 
European countries and especially some key markets such as 
Germany, France, England, the Netherlands, and Italy. The 
export from the FDI sector accounted for a large proportion 
of Vietnam’s total merchandise export turnover, averaging 
over 66% in the period of 2011–2016.

Regarding the FDI response to the financial crisis, the 
results of the VAR model showed that the global financial 
crisis in 2008 (with the lag of 2 periods) had a negative 
impact, causing a decrease in FDI inflows. During the crisis, 
the economy was volatile, creating the psychology of risks 
and uncertainty, making foreign investors reduce the amount 
of investment capital. The research results are consistent 
with previous studies such as Ahmed and Zlate (2014)  
and Lee (2015).

Table 1: The Result of Unit Root Tests

Variable
Original data series First-order differential data series

Test statistic Prob. Test statistic Prob.
FDI −2.29 0.18 −12.55 0.00***

V_reer −3.65 0.00*** −9.60 0.00***

Note: *** indicates significance at the 1% level.

Figure 1: Exchange Rate Volatility in Vietnam in the Period of 2004–2019
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Table 2: Determining the Optimal Lag

Selection-order criteria
Sample: 5 – 70 Number of obs = 66

Lag LL LR Df P FPE AIC HQIC SBIC
0 −47.89 0.02 1.75 1.78 1.82
1 −38.82 88.16 4 0.00 0.02 1.57 1.66 1.79*

2 −35.98 5.67 4 0.23 0.02 1.61 1.75 1.97
3 −25.32 21.33* 4 0.00 0.01* 1.38* 1.57* 1.88
4 −22.98 4.67 4 0.32 0.01 1.44 1.69 1.08

Table 3: Johansen Test for Cointegration

Trend: constant
Sample: 4–62

Number of obs = 59
Lags = 2

maximum rank Parms LL Eigenvalue Trace Statistic 5% critical value
0 6 −73.14 74.25 15.41
1 9 −48.82 0.56 25.61 3.76
2 10 −36.01 0.35

Table 4: The Model Results of Examining the Impact of 
Exchange Rate Volatility on FDI

Variable
Δ FDI

Regression 
coefficient

Significance 
level

Constant 252.92 0.00***

ΔV_reer(−1) −233693.80 0.42

ΔV_reer(−2) 281218.00 0.45

ΔV_reer(−3) 811205.30 0.03**

dummy(−1) 93.67 0.83

dummy(−2) −1032.91 0.07*

dummy(−3) −74.08 0.85

Note: *, ** and *** indicate significance at the 10%, 5% and 1% 
levels, respectively.

Figure 2: Impulse Response Function of Exchange Rate 
Volatility on FDI

5.  Conclusion and Policy Implications

The study used the vector autoregression (VAR) model 
to examine the FDI response to exchange rate volatility 
in Vietnam in the period 2004–2019. The exchange rate 
volatility was measured by employing the GARCH(1,1) 
model using the data on the real effective exchange rate of 
Vietnam with 143 trading partners. The results of testing 
the VAR model showed that FDI responded positively 

and significantly to exchange rate volatility in Vietnam. 
Specifically, FDI into Vietnam increased when there was 
exchange rate volatility with the lag of 3 periods.

The study also found that the global financial crisis decreased 
FDI inflows into Vietnam. The research results are empirical 
evidence for the FDI response to exchange rate volatility in 
Vietnam during the stable period and the crisis, providing 
more foundations for managers in managing FDI capital and 
regulating the exchange rate to limit uncertainty in the economy.
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In reality, a stable and less volatile economy creates a sense 
of security and attracts many foreign investors. Although FDI 
in Vietnam has responded positively to exchange rate volatility 
during the past time, this is because FDI inflows into Vietnam 
are mainly export-oriented. Therefore, in the future, policy 
makers should focus on the solutions to attract more FDI 
capital for other orientations such as supplying goods for the 
domestic market to replace imported goods and encouraging 
FDI in the high-tech sector. Accordingly, a stable economy with 
decreased exchange rate volatility will help Vietnam attract 
more FDI capital in many different sectors. The paper provides 
the useful information to the policy makers and researchers for 
studying and designing macroeconomic policies. 
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