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Abstract: Research Question: This study examines the impact of 

macroeconomic variables and also the asymmetric impact of the real exchange 

rate on foreign direct investment (FDI) by country in Malaysia, namely Japan, 

the United States of America, Singapore, Germany Taiwan, Korea, Australia, 

the United Kingdom, Hong Kong and India. Moreover, this study investigates 

macroeconomic determinants of FDI of those countries as a group in 

Malaysia. Motivation: The promotion of FDI shall consider potential 

heterogeneous of FDI from different country as the source or type of FDI 

likely different from country. Idea: There are not many studies investigate the 

asymmetric impact of the real exchange rate on FDI. Data: The data is yearly 

from 1980 to 2017, except for Korea the data is from 1981 to 2017 due to the 

availability of the data begins from 1981. Method/Tools: The importance of 

macroeconomic variables as FDI determinants by country in Malaysia is 

examined by the autoregressive distributed lag model (ARDL) approach. 

Conversely, the importance of macroeconomic variables as FDI determinants 

of those countries as a group in Malaysia is estimated by the system 

generalized method of moments (GMM) of the Arellano-Bond estimator. 

Findings: The results of the autoregressive distributed lag model (ARDL) 

approach show the determinants of each country are not the exactly the same. 

The results of the non-linear autoregressive distributed lag model (NARDL) 

approach shows that there is some evidence of the asymmetric impact of the 

real exchange rate on FDI in the long run and short run. The results of the 

system generalized method of moments (GMM) of the Arellano-Bond 

estimator reveal that the real exchange rate, positive real exchange rate, 

negative real exchange rate, real national income, trade openness and real 

average wage are found to be the main macroeconomic determinants of FDI 

from Japan, the United States of America, Singapore, Germany Taiwan, 

Australia, the United Kingdom, Hong Kong and India. Contributions: The 

implications for policymakers are to promote a dynamic competitive 
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advantage in the home country and therefore policymakers need to pay more 

attention to their macroeconomic policies to reduce production and transaction 

costs of FDI. 

Keywords: Foreign direct investment, real exchange rate, asymmetric real 

exchange rate, Malaysia.  

JEL Classification: F21, F31 

 

1. Introduction 

Foreign direct investment (FDI) is a significant area of research in economics not only in-

depth but also in breadth (Paul and Feliciano-Cestero, 2021). The globalisation of the world 

economy increases FDI (Chen et al., 2019; Van Cauwenberge et al., 2019). FDI enhances 

economy activities in the host country (Li and Tanna, 2019). Malaysia is a hub of FDI in the 

Asian region. In the period of 1980-2017, Japan, the United States of America, Singapore, 

Germany, Taiwan, Korea, Australia, the United Kingdom, Hong Kong and India were the 

main sources of FDI in Malaysia. The inflow of FDI from those countries was among the 

most important source of FDI. In 2017, FDI from those countries was about Malaysian 

Ringgit (RM) 1,311 million, RM1,107 million, RM2,307 million, RM1,517 million, RM755 

million, RM659 million, RM1,270 million, RM500 million, RM1,494 million and RM38 

million, respectively (Table 1). The inflow of FDI fluctuated over time. Hence, there was no 

permanent trend or pattern in FDI. Also, there was no dominant inflow of FDI in Malaysia 

over time. The sum of the inflow of FDI from the selected countries was quite substantial 

and can give a pattern of the inflow of FDI in Malaysia. Moreover, those countries represent 

an important source of FDI from the European, Western and Asia regions. There are 

positive correlations between the logarithm of FDI by country and the logarithms of real 

national income in Malaysia, respectively. The coefficients of correlation of logarithm of 

FDI by country, namely Japan, the United States of America, Singapore, Germany, Taiwan, 

Korea, Australia, the United Kingdom, Hong Kong and India with logarithm of real national 

income in Malaysia were 0.54, 0.59, 0.77, 0.75, 0.30, 0.73, 0.32, 0.26, 0.24 and 0.35, 

respectively. This may indicate that FDI promotes real national income. Figure 1 exhibits 

the upward trend pattern of FDI and also the close movements of the logarithm of FDI by 

individual countries and the logarithm of real national income in Malaysia over time. FDI 

moves towards the same direction, that is, an upward trend. The literature on FDI 

demonstrates a positive impact of FDI on the economy. FDI is not only a way for a country 

to jump into new technology and to restructure its economy and also FDI can help to reduce 

economic inequality between and within country (Ascani et al., 2020). 

Thus, every country competes to attract FDI. Many policies have been implemented to 

attract FDI like attractives investment incentive, good institutional landscape, bilateral 

investment protection agreement and flexible ownership in the foreign company (Belloumi, 

2014; Lucke and Eichler, 2016; Nielsen et al., 2017; Ascani et al., 2020; Hoshi and Kiyota, 

2019). FDI is said driven by possibilities for global market exploitation, the pursuit of 

advantageous localisations and the need to rival the sourcing efficiency of its competitors 

(Bolivar et al., 2019). 
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Table 1: FDI in Malaysia by Country, 1980-2017 (RM Million) 

 1980 1990 2000 2010 2015 2016 2017 

Japan 94 

(12.9) 

4,213 

(23.9) 

2,881 

(14.5) 

4,029 

(13.9) 

4,009 

(18.3) 

1,862 

(6.8) 

1,311 

(6.1) 
The United States of America 105 

(14.4) 

567 

(3.2) 

7,492 

(37.7) 

11,739 

(40.4) 

4,150 

(18.9) 

1,413 

(5.2) 

1,107 

(5.1) 

Singapore 117 

(16.1) 

895 

(5.1) 

1,778 

(9.0) 

2,157 

(7.4) 

1,395 

(6.4) 

2,114 

(7.7) 

2,307 

(10.7) 
Germany 38 

(5.2) 

127 

(0.7) 

1,656 

(8.3) 

1,937 

(6.7) 

1,161 

(5.3) 

2,645 

(9.6) 

1,517 

(7.0) 

Taiwan 24 

(3.3) 

6,339 

(36.0) 

916 

(4.6) 

1,256 

(4.3) 

1,275 

(5.8) 

549 

(2.0) 

755 

(3.5) 
Korea - 650 

(3.7) 

723 

(3.6) 

199 

(0.7) 

1,353 

(6.2) 

2,169 

(7.9) 

659 

(3.1) 

Australia 9 

(1.3) 

54 

(0.3) 

130 

(0.7) 

69 

(0.2) 

255 

(1.2) 

71 

(0.3) 

1,270 

(5.9) 
The United Kingdom 48 

(6.6) 

867 

(4.9) 

772 

(3.9) 

329 

(1.1) 

147 

(0.7) 

2,575 

(9.4) 

500 

(2.3) 

Hong Kong 18 

(2.4) 

375 

(2.1) 

345 

(1.7) 

2,766 

(9.5) 

3,181 

(14.5) 

265 

(1.0) 

1,494 

(6.9) 
India 6 

(0.9) 

219 

(1.2) 

3 

(0.0) 

50 

(0.2) 

26 

(0.1) 

1,334 

(4.9) 

38 

(0.2) 
Notes: Values in the parentheses are percentages of total FDI in Malaysia. 

 

Source: Malaysian Investment Development Authority. 
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Figure 1: Logarithm of FDI by Individual Country and Logarithm of Real National Income in 

Malaysia, 1980-2017 

 

There is no single theory for FDI determinants (Dunning, 2009), which implies that there 

are many sources or determinant factors for FDI. The book written by Dunning (2009) is a 

comprehensive book on the determinants of FDI. Country-specific characteristics may be 

important FDI determinants. Additionally, FDI determinants may not be the same for every 

country (Kinuthia and Murshed, 2015; Ly et al., 2018; Magnier-Watanabe and Lemaire, 

2018; Bolivar et al., 2019). Petri (2012) shows that FDI in Asia counties follows the pattern 

of the flying geese model of technological development, that is, transfers of technology 

from more advanced economies to less advanced ones. Hence, the importance of 

determinants of FDI are not the same for more advanced economies and the less advanced 

ones. Kinuthia and Murshed (2015) also report that Malaysia’s success in attracting FDI 

compared to Kenya is due to differences in macroeconomic stabilisation, trade policies, 

infrastructure, and institutional factors. Exchange rate depreciation could influence FDI in 

either direction. When the exchange rate depreciates, export-oriented FDI profits from more 

export for relatively cheaper export rate. This attracts more export-oriented FDI to the host 

country. On the other hand, domestic- oriented FDI may experience an increase in cost of 

imported inputs and thus a decline in their profits. This discourages domestic oriented FDI 

(Boateng et al., 2015; Bahmani-Oskooee and Saha, 2016). Hence, the overall impact of 

exchange rate depreciation on FDI could be asymmetric, that is, the impact of the real 

exchange rate depreciation is different from the impact of the real exchange rate 

appreciation. Bahmani-Oskooee and Saha (2016) exhibit the impact of exchange rate 

asymmetry on the stock prices of companies. However, the same principle can be applied to 

exchange rate asymmetry and FDI companies. The exchange rate could have a different 

impact on FDI. 

The present study investigates the importance of macroeconomic variables as FDI 

determinants by country in Malaysia, namely Japan, the United States of America, 

Singapore, Germany, Taiwan, Korea, Australia, the United Kingdom, Hong Kong and India. 

FDI determinants may likely not be the same for every country as location comparative 

advantage for FDI from a country may not be the same for FDI from another country. The 

promotion of FDI shall consider potential heterogeneous on FDI from different countries as 

the source or type of FDI likely different from the country. FDI in the manufacturing sectors 

can be categorised into different categories such as science-based (such as electronics and 
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chemicals), supplier dominated (such as textiles and food products), scale-intensive (such as 

automotive and plastics) and specialised supplier (such as machinery and equipment) 

(Ascani et al., 2020). Different FDIs seek different attractions. Therefore, strategic policy to 

attract FDI may to be better to be applied by the country. The knowledge of FDI 

determinants by country can assist to identify the global network structure of FDI. This 

would help the relevant authority to negotiate and to foster FDI policy in the country 

(Bolivar et al., 2019; Nguyen et al., 2020). Moreover, this study examines the importance of 

macroeconomic variables as FDI determinants of those countries as a group in Malaysia, 

namely Japan, the US, Singapore, Germany, Taiwan, Australia, the United Kingdom, Hong 

Kong and India. Also, there are not many studies on FDI determinants by country (Brada et 

al., 2019). Furthermore, there are not many studies investigating the asymmetric impact of 

the real exchange rates on FDI. Petri (2012), and Nguyen et al. (2020), among others, 

inspect the determinants of bilateral FDI in Asia but the focus is not on the exchange rate. 

The impact of the real exchange rate appreciation on FDI is likely not the same as the 

impact of the real exchange rate depreciation on FDI. Hence, the different policies in FDI 

shall be implemented when the real exchange rate is strong than when the real exchange rate 

is weak (Bahmani-Oskooee and Saha, 2016). Bahmani-Oskooee and Saha (2016) reported 

that changes in exchange rate have an asymmetric impact on firms and therefore the same 

conclusion can be applied for FDI. Ding et al. (2022) report that financial constraints and 

information asymmetry are two underlying mechanisms for FDI. Constrained firms are 

unlikely to invest in areas in which they have less experience. Country-specific experience 

is particularly important in countries with poor information transparency. Certainly, an 

export-oriented FDI prefers to invest in a country with a weak currency. Contrary, a 

domestic-oriented FDI that wishes to have more sales in the domestic market would prefer a 

country with a stable or strong currency. The importance of macroeconomic variables as 

FDI determinants by country in Malaysia is examined by the Autoregressive Distributed 

Lag Model (ARDL) approach and the asymmetric impact of the real exchange rate is 

examined by the Non-Linear Autoregressive Distributed Lag Model (NARDL) approach. 

Conversely, the importance of macroeconomic variables as FDI determinants of those 

countries as a group in Malaysia is estimated by the system generalized method of moments 

(GMM) of the Arellano-Bond estimator. Therefore, this study provides some empirical 

evidence of the important determinants of FDI in the group, which is likely may not be the 

same by country.  

 

2. Literature Review 

There are a few studies on FDI determinants in Malaysia (Wong, 2005; Ang, 2008; Tang et 

al., 2014; Kinuthia and Murshed, 2015). However, the impact of the asymmetric impact of 

the real exchange rate is not examined. Ang (2008) reports that real gross domestic product 

(GDP), the growth rate of GDP, financial development, infrastructure development, trade 

openness and higher macroeconomic uncertainty promote FDI in Malaysia. Macroeconomic 

uncertainty is expressed by inflation uncertainty. Tang et al. (2014) show that GDP, real 

effective exchange rate, financial development and macroeconomic uncertainty are found to 

have a positive impact whilst corporate income tax and social uncertainty are found to 

having detrimental impact on FDI in the electrical and electronic (E&E) industry in 

Malaysia in the long run. All explanatory variables are found to Granger cause FDI in the 

E&E industry in the long run. Macroeconomic and social uncertainties are found to Granger 

cause FDI in the E&E industry in the short run. Kinuthia and Murshed (2015) demonstrate 

that macroeconomic stabilisation, trade policies, infrastructure and institutional factors are 

the key determinants to attracting FDI in Malaysia. As a whole, these studies examine FDI 
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determinants for the whole country and not FDI determinants for the bilateral country, 

which is important for policy implication to promote FDI by country.  

There are many essential FDI determinants reported in the literature of FDI. However, 

these studies focus on FDI determinants for the whole country and not FDI determinants for 

the bilateral country. Also, the influence of the real exchange rate is not examined. (Zhai, 

2014; Nielsen et al., 2017; Ly et al., 2018; Raff et al., 2018; Yan et al., 2018). Paul and 

Feliciano-Cestero (2021) provide an excellent overview of FDI, that is, the most commonly 

used theories, variables, statistical methods and so forth. The empirical evidence of FDI 

from the country level or industry level is good for policy-makers to bring FDI. There had 

been an extensive rise in FDI research and publication in the past years. Macroeconomic 

variables can influence location advantage for FDI. Boateng et al. (2015) report that the real 

GDP, sector GDP, exchange rate and trade openness are found to have a significant positive 

impact whilst money supply, inflation, unemployment and interest rate are found to have a 

significant negative impact on FDI in Norway. Macroeconomic variables are argued to 

explain the changing pattern of FDI in Norway. Macroeconomic factors are key elements of 

locational specific advantage that exert a significant influence on FDI in recent years 

(Dunning, 2009). However, these studies do not examine the asymmetric impact of the real 

exchange rate on FDI. 

Macroeconomic policies can reduce the production and transaction costs of FDI and 

therefore macroeconomic policies are important for FDI. Fan et al., (2018) demonstrate that 

an increase in minimum wage will lead to an increase in outward FDI from China. 

Moreover, outward FDI is found to be stronger for more productive firms, foreign 

ownership firms, labour-intensive firms, coastal FDI firms and production-oriented FDI 

firms. Nguyen et al. (2020) report that unskilled labour-cost advantages are an important 

channel that drives FDI within Asia. This is supported by facts on the movements of FDI 

from China to other low-wage Asian countries as rising wages in China. Hence, policies 

lowing trading costs such as China’s belt and road initiative significantly attract FDI. Uddin 

et al. (2019) reveal that good institutional environment attracts FDI such as government 

size, legal environment, trade openness and form of government. Villaverde and Maza 

(2015) reveal that the important FDI determinants are economic potential, labour market 

characteristics, technological progress and competitiveness. Nonetheless, market size and 

labour regulation are found to be insignificant FDI determinants. Desbordes and Wei (2017) 

show that country’s financial development (SFD) and destination country’s financial 

development (DFD) affect positively FDI. The economic impacts of SFD and DFD are 

about the same, but their effects vary across margins and types of FDI. The impact of the 

real exchange rate on FDI is not investigated. Vo (2018) uses the panel data and exposes 

that FDI in Vietnam depends on the market size, inflationary risk and the stock market 

volatility of the source country and the bilateral trade link and distance between the source 

and the host country. Nonetheless, the influence of the real exchange rate and also of the 

asymmetric impact of the real exchange rate on FDI are not examined. 

Bolivar et al. (2019) report that country features such as size, openness, skill levels and 

institutional stability influence FDI and the network structure and the power positions of 

each country. Ascani et al. (2020) show that inter-sectoral linkages of FDI alter local 

innovative activity. The link between FDI and local innovation is positive but does not 

surpass local administrative boundaries on aggregate. Brada et al. (2019) report that an 

increase in the level of corruption in the host country or the level of the difference between 

corruption in the host country and the home country will lead to a decrease in FDI, is 

affected. Therefore, a clean institution is good for promoting FDI. FDI from a country with, 

better institutional quality shows greater investment efficiency than FDI from a country 

with, weaker institutions (Chen et al., 2019). Li and Tanna (2019) show that institutional 
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quality is relatively more important than human capital development for developing 

countries to absorb total factor productivity gain from FDI. Li et al. (2019) reveal that 

negative sentiment influences is strong on FDI than positive sentiment and the accumulated 

sentiment is strong than transient sentiment. National sentiment affects FDI. FDI can be 

sensitive to macroeconomic issues. Therefore, macroeconomic variables could strongly 

affect FDI. 

Overall, there is a huge literature on FDI determinants but there is no consensus on a set 

of determinants. Regularly, the key macroeconomic FDI determinants are real income, real 

wage, the real exchange rate, trade openness, financial development, and macroeconomic 

and social stability. FDI determinants may not be the same for all countries. Petri (2012), 

Nguyen et al. (2020), among others, investigates the macroeconomic determinants of FDI 

by country but do not examine the impact of the real exchange rate and also the asymmetric 

impact of the real exchange rate on FDI. The impact of the real exchange rate on FDI can be 

asymmetric and therefore a different policy for FDI shall be implemented to promote FDI 

(Bahmani-Oskooee and Saha, 2016). FDI can promote the economy and economy 

expansion might stimulate FDI (Wong, 2003). The ARDL approach is widely used to 

estimate FDI determinants in the literature. There are not many studies examining the 

impact of the real exchange rate asymmetric effects on FDI. It is important as the effect of 

the real exchange rate depreciation and the effect of the real exchange rate appreciation may 

not be the same. Therefore, its impact on the economy is not the same. 

 

3. Methodology 

Real FDI (FDIt) is expressed as 𝐹𝐷𝐼𝑡 =
𝑁𝐹𝐷𝐼𝑡

𝐶𝑃𝐼𝑡
, where 𝑁𝐹𝐷𝐼𝑡 is FDI in approved projects in 

the manufacturing sector (RM million) and CPI,t is consumer price index (CPI) in Malaysia 

(2010 = 100). The real exchange rate (RERt) is expressed as real effective exchange rate 

(REER, 2010 = 100, based on CPI). REER is a measure of the value of a currency against a 

weighted average of several foreign currencies divided by a price deflator or index of costs. 

An increase in REER implies that exports become more expensive and imports become 

cheaper. Consequently, an increase indicates a loss in trade competitiveness (International 

Monetary Fund, 2022). Real national income (NIt) is expressed as𝑅𝑁𝐼𝑡 =
𝑁𝐼𝑡

𝐺𝐷𝑃𝐷𝑡
, where 𝑁𝐼𝑡 

is gross national income in Malaysia (RM million) and 𝐺𝐷𝑃𝐷𝑡 is GDP deflator in Malaysia 

(2010 = 100). Real average wage (RAWt) is expressed as, 𝑅𝐴𝑊𝑡 =  

𝑆𝑊𝑡
𝑇𝑁𝑡

𝐶𝑃𝐼𝑡
, where 𝑆𝑊𝑡  is 

salary and wage paid in the manufacturing sector in Malaysia (RM million) and 𝑇𝑁𝑡 is the 

total number of persons engaged in the manufacturing sector. Trade openness (TOt) is 

expressed as 𝑇𝑂𝑡 =
𝑋𝑀𝑡

𝐺𝐷𝑃𝑡
, where 𝑋𝑀𝑡 is total exports and imports in Malaysia (RM million) 

and 𝐺𝐷𝑃𝑡is GDP in Malaysia. Inflation (INFt) is inflation in Malaysia (𝐼𝑁𝐹𝑡 =
𝐶𝑃𝐼𝑡−𝐶𝑃𝐼𝑡−1

𝐶𝑃𝐼𝑡
×

100). A dummy variable (Dt) is used to capture the Asian financial crisis, 1997-1998, that 

is, 1 for the years 1997-1998 and 0 for the rest of the years. During the Asian financial 

crisis, the Malaysian economy was strongly affected (Ariff and Abu Bakar, (1999). 

Financial development (FDt) is expressed as 𝐹𝐷𝑡 =
𝐵𝑀𝑡

𝐺𝐷𝑃𝑡
, where 𝐵𝑀𝑡  is broad money in 

Malaysia (RM million). Real infrastructure (INFRAt) is expressed as 𝐼𝑁𝐹𝑅𝐴𝑡 =  
𝑁𝐼𝑁𝐹𝑅𝐴𝑡

𝐶𝑃𝐼𝑡
, 

where 𝑁𝐼𝑁𝐹𝑅𝐴𝑡  is development expenditure of the Malaysian federal government in 

transport, communication, electricity and water and trade and industry (RM million). 

Autocracy (ACt) is institutionalised autocracy in Malaysia, which is the institution freedom 

index for a measure of governance or how the government is run. Polity (POt) is a polity 

revised combined polity score in Malaysia, which is a measure of how a government is 
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formed and elected. FDI data were obtained from the Malaysian Investment Development 

Authority. Infrastructure data were obtained from Economic Report, Ministry of Finance 

Malaysia. Trade openness, financial development and inflation data were obtained from 

World Development Indicators Data Bank, The World Bank. Exchange rate, gross national 

income, GDP deflator and CPI data were obtained from International Financial Statistics, 

International Monetary Fund. Institutionalised autocracy and polity data were obtained from 

PolityTM IV Project, Center for Systemic Peace, 2017. All data were transformed into the 

natural logarithms before estimation, except inflation, institutionalised autocracy and polity. 

The data is yearly from 1980 to 2017, except for Korea the data is from 1981 to 2017 due to 

the availability of the data begins from 1981. The data is subject to the available during the 

time of collecting the data for estimation. 

This study begins with the unit root tests. The Dickey and Fuller generalization least 

square (DF-GLS) and Ng and Perron (NP) unit root test statistics are used to examine the 

stationary of the data. The NP unit root test statistics are demonstrated to have more power 

in small samples than the Dickey and Fuller and Phillips and Perron unit root tests. The 

ARDL approach is used to examine the long-run relationship of the variables in the FDI 

models. This study estimates the following long-run FDI models: 

 

𝑙𝑛 𝐹𝐷𝐼𝑡 =  𝛽10 + 𝛽11 𝑙𝑛 𝑅𝐸𝑅𝑡 + 𝛽12 𝑙𝑛 𝑁𝐼𝑡 +  𝛽13 𝑙𝑛 𝑅𝐴𝑊𝑡 +  𝛽14 𝑙𝑛 𝑇𝑂𝑡  
+  𝛽15 𝐼𝑁𝐹𝑡 +  𝑢1,𝑡 

(1) 

ln 𝐹𝐷𝐼𝑡 =  𝛽20 + 𝛽21 𝑅𝐸𝑅𝑡
+ + 𝛽22 𝑅𝐸𝑅𝑡

− + 𝛽23 ln 𝑁𝐼𝑡 + 𝛽24 ln 𝑅𝐴𝑊𝑡 

 + 𝛽25 𝑙𝑛 𝑇𝑂𝑡 +  𝛽26 𝐼𝑁𝐹𝑡 +  𝑢2,𝑡 
(2) 

 

where ln is logarithm, RERt is the real exchange rate at time t, NIt is real national income at 

time t, RAWt is real average wage at time t, TOt is trade openness at time t, INFt is inflation 

at time t, 𝑅𝐸𝑅𝑡
+ = ∑ ∆ 𝑙𝑛𝑡

𝑗=1 𝑅𝐸𝑅𝑗
+ = ∑ 𝑚𝑎𝑥 (∆ 𝑙𝑛 𝑅𝐸𝑅𝑗

𝑡
𝑗=1 , 0) , 𝑅𝐸𝑅𝑡

− =

∑ ∆𝑡
𝑗=1 𝑙𝑛 𝑅𝐸𝑅𝑗

− = ∑ 𝑚𝑖𝑛 (∆ 𝑙𝑛 𝑅𝐸𝑅𝑗
𝑡
𝑗=1 , 0)  and ui,t (i = 1, 2) is a disturbance term, 

respectively (Shin et al., 2014; Bahmani-Oskooee and Saha, 2015; 2016). 𝑅𝐸𝑅𝑡
+ and 𝑅𝐸𝑅𝑡

− 

are the partial sum process of positive and negative variation, respectively in ln RERt. The 

coefficient of real national income is expected to be positive whilst the coefficient of the 

real exchange rate, real average wage and inflation is expected to be negative. The 

coefficient of trade openness can be either positive or negative (Kinuthia and Murshed, 

2015). Model (2) is used to explore the asymmetric impact of the real exchange rate on FDI 

as exchange rate depreciation can lead to more or less in FDI in the host country (Boateng et 

al., 2015; Bahmani-Oskooee and Saha, 2016). The asymmetric effect of a series is available 

in Eviews software. The test of asymmetric effect can be carried out using the Wald 

statistic. The coefficients estimated are said to be the long-run coefficients. 

The error correction models of the FDI models (1) and (2), respectively are as follows:  

 

𝛥 𝑙𝑛 𝐹 𝐷𝐼𝑡 = 𝛽30 + 𝛽31𝐷𝑡 + ∑ 𝛽32𝑖

𝑝

𝑖=0

𝛥 𝑙𝑛 𝑅 𝐸𝑅𝑡−𝑖 + ∑ 𝛽33𝑖

𝑞

𝑖=0

𝛥 𝑙𝑛 𝑁 𝐼𝑡−𝑖 

 + ∑ 𝛽34𝑖 𝑙𝑛 𝑅 𝐴𝑊𝑡−𝑖

𝑟

𝑖=0

+ ∑ 𝛽35𝑖

𝑠

𝑖=0

𝛥 𝑙𝑛 𝑇 𝑂𝑡−𝑖 + ∑ 𝛽36𝑖

𝑣

𝑖=1

𝛥𝐼𝑁𝐹𝑡−𝑖 

 +𝛽37𝑒𝑐𝑡−1 + 𝑢3,𝑡  

(3) 
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+∆ ln FDIt= β
40

+ β
41

Dt+ ∑ β
42i

p

i=0

∆ RERt-i
+  + ∑ β

43i

q

i=0

∆ RERt-i
-

 

 + ∑ β
44i

𝑟

𝑖=0

 ∆ ln NIt-i + ∑ 𝛽45𝑖

𝑠

𝑖=1

𝛥 𝑙𝑛 𝑅 𝐴𝑊𝑡−𝑖 

 + ∑ 𝛽46𝑖

𝑣

𝑖=0

𝛥 𝑙𝑛 𝑇 𝑂𝑡−𝑖 + ∑ 𝛽47𝑖

𝑤

𝑖=1

𝛥𝐼𝑁𝐹𝑡−𝑖 

 +𝛽48𝑒𝑐𝑡−1 + 𝑢4,𝑡  

(4) 

 

where  is the first difference operator, 𝐷𝑡 is the dummy variable to capture the influence of 

the Asian financial crisis, 1997-1998 and ect-1 is an error correction term and ui,t (i = 3, 4) is 

a disturbance term. The sum of the coefficients of ∑ 𝛽42𝑖
𝑝
𝑖=0 𝛥𝑅𝐸𝑅𝑡−𝑖

+  and sum of the 

coefficients of ∑ 𝛽43𝑖
𝑞
𝑖=0 𝛥𝑅𝐸𝑅𝑡−𝑖

−  are not the same implies the asymmetric impact of the 

real exchange rate in the short run. This can be tested using the Waldstatistic (Bahmani-

Oskooee and Saha, 2016). The ordinary least squares (OLS) estimator with Newey-West 

standard error (Huber-White standard error) is used when there is autocorrelation 

(heteroscedasticity) in the disturbance term. The coefficients estimated are called be the 

short-run coefficients. The advantages of the ARDL approach are that the approach does not 

need all the explanatory variables in the same order, that is, variables can be an I(1) 

variable, I(0) variable or fractionally integrated variable but not I(2) variable. Moreover, the 

ARDL approach is relatively more efficient in the case of small and finite sample data sizes. 

Furthermore, the ARDL approach can obtain unbiased estimates of the long-run model 

(Belloumi, 2014). Shin et al. (2014) demonstrate that Pesaran et al. (2001) bounds testing 

approach could be applied to judge short-run symmetry or asymmetry. The introduction of 

the asymmetry effect in the estimation and thus it is called the non-linear ARDL model. 

The autoregressive distributed lag model (ARDL) approach is used to estimate the 

importance of macroeconomic variables as FDI determinants by country in Malaysia. The 

non-linear autoregressive distributed lag model (NARDL) approach is used to estimate the 

asymmetric effect of the real exchange rate. Contrary, the system GMM of the Arellano-

Bond estimator is also used to examine bilateral FDI of Malaysia with Japan, the US, 

Singapore, Germany, Taiwan, Australia, the United Kingdom, Hong Kong and India as a 

group in the study. The system GMM of the Arellano-Bond estimator gives more robust 

inferences as compared to the single estimated GMM estimator and is comparable a better 

instrument then the conventional one and remove simultaneity from the set of regressors by 

appropriate instrumental list. The system GMM of the Arellano-Bond estimator enables to 

exploit the time series dynamics and the pooled country characteristics of the data and to 

control of endogeneity, namely unobserved heterogeneity, simultaneity and dynamic 

heterogeneity (Arellano and Bond, 1991; Arellano and Bover, 1995; Blundell and Bond, 

1998; Doytch and Uctum, 2011; Khan et al., 2019). The main aim is to identify the main 

FDI determinants of Malaysia with those countries. In the estimation of the system GMM of 

the Arellano-Bond estimator, Korea is excluded to allow all the data are strictly balanced, 

that is from 1980 to 2017. The instruments used for the estimation of the system GMM of 

the Arellano-Bond estimator are financial development, lag one period of real infrastructure, 

the Asian financial dummy variable, autocracy and polity (Griebeler and Wagner, 2017; 

Mourao, 2018; Chen et al., 2019; Uddin et al., 2019).  
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4. Findings and Discussion 

Table 2 displays the results of the DF-GLS and NP unit root test statistics. The lag length 

used to estimate the DF-GLS and NP unit root test statistics is mainly based on the Schwarz 

information criterion (SIC). Overall, the DF-GLS and NP unit root test statistics show the 

same conclusion, that is, all variables are non-stationary in levels and become stationary 

after taking the first differences, except inflation.  

 
Table 2: The Results of the DF-GLS and NP Unit Root Test Statistics 

 DF-GLS  MZa  MZt  MSB  MPT 

𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 -1.4890(1) -4.2177(5) -1.4508 0.3440*** 5.8108*** 

𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 -1.3617(2) -3.1129(1) -1.2463 0.4004*** 7.8683*** 

𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 -1.4497(1) -5.1699(0) -1.5577 0.3013*** 4.8664*** 

𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 -1.0706(2) -2.5467(2) -1.0518 0.4130*** 9.2522*** 

𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 -1.5407(5) -5.2074(0) -1.5914 0.3056*** 4.7625*** 

𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 -1.0329(3) -2.0877(3) -0.9640 0.4617*** 11.1947*** 

𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 -1.3592(4) -4.2973(5) -1.2803 0.2979*** 5.9656*** 

𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 -1.0949(7) -1.8838(7) -0.9369 0.4973*** 12.5833*** 

𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 -1.3384(0) -3.9972(5) -1.2189 0.3049*** 6.3055*** 

𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 -1.4319(3) -2.9293(3) -1.2101 0.4131*** 8.3635*** 

𝑙𝑛 𝑅𝐸𝑅𝑡 -0.3112(0) -0.0355(0) -0.0216 0.6080*** 24.7479*** 

𝑙𝑛 𝑁𝐼𝑡  0.0531(3) -3.2032(3) -1.0098 0.3152*** 7.3460*** 

𝑙𝑛 𝑇𝑂𝑡 -1.2028(1) -2.3692(1) -1.0883 0.4594*** 10.3409*** 

𝑙𝑛 𝑅𝐴𝑊𝑡 0.3512(1) 1.2924(1) 0.8067 0.6242*** 32.7687*** 

𝐼𝑁𝐹𝑡  -1.7404*(2) -8.8466***(3) -2.1001** 0.2374*** 2.7811*** 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 -7.8473***(0) -16.5410***(0) -2.8582*** 0.1728*** 1.5463 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 -10.223***(0) -13.5054***(0) -2.5940*** 0.1921*** 1.8320*** 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 -7.4109***(0) -17.0808***(0) -2.9213*** 0.1710*** 1.4383 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 -7.4648***(1) -38.2272***(1) -4.3648*** 0.1142 0.6610 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 -5.7117***(1) -31.8362***(1) -3.9868*** 0.1252 0.7786 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 -5.4185***(0) -17.1957***(0) -2.9250*** 0.1701*** 1.4514 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 -4.6550***(0) -16.7386***(0) -2.8562*** 0.1706*** 1.5986 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 -6.5751***(1) -31.1518***(1) -3.8884*** 0.1248 0.9630 

∆ 𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 -7.1249***(0) -17.2672***(0) -2.9248*** 0.1694** 1.4682 

∆ 𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 -12.6405**(0) -9.9447***(0) -2.1264** 0.2138*** 2.8579*** 

∆ 𝑙𝑛 𝑅𝐸𝑅𝑡 -4.5652***(0) -16.8135***(0) -2.8986*** 0.1724*** 1.4603 

∆ 𝑙𝑛 𝑁𝐼𝑡 -4.4000***(0) -16.4711***(0) -2.8695*** 0.1742*** 1.4885 

∆ 𝑙𝑛 𝑇𝑂𝑡 -3.6233***(0) -14.4135***(0) -2.6455*** 0.1835*** 1.8473*** 

∆ 𝑙𝑛 𝑅𝐴𝑊𝑡 -4.0926***(0) -15.4452***(0) -2.7772*** 0.1798*** 1.5930 

∆ 𝐼𝑁𝐹𝑡 -1.7698*(3) -8.0812*(1) -2.0050** 0.2481*** 3.0510*** 

Notes: 𝐹𝐷𝐼𝑧,𝑡 is FDI in approved projects of country z in Malaysia at time t (z = Japan (j), the United States of 

America (us), Singapore (s), Germany (g), Taiwan (t), Korea (k), Australia (a), the United Kingdom (uk), 

Hong Kong (hk), India (in)). The DF-GLS and NP unit root statistics are estimated based on the model 

including an intercept. Values in the parentheses are the lags used in the estimations. The critical values of 

the NP unit root test statistics, namely MZa, MZt, MSB and MPT at the 1% (5%, 10%) are -13.80 (-8.10, -

5.70), -2.58 (-1.98, -1.62), 0.17 (0.23, 0.28) and 1.78 (3.17, 4.45), respectively. *** (**, *) denotes 

significance at the 1% (5%, 10%) level. 

 

The ARDL bounds testing approach and the long-run coefficients of the ARDL approach 

are given in Table 3 whereas the ARDL bounds testing approach and the long-run 

coefficients of the ARDL approach with the asymmetric impact of the real exchange rate are 

given in Table 4. The Wald statistics are found to be statistically significant. Therefore, 

there are long-run relationships between FDI and their determinants. The coefficients of the 

real exchange rate are found to be negative and statistically significant for FDI from the 
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United States of America, Taiwan, the United Kingdom and Hong Kong. The coefficients of 

real national income are found to be positive and statistically significant for FDI from Japan, 

Singapore, Korea, Hong Kong, and India. The coefficients of trade openness are found to be 

positive and statistically significant for FDI from the United States of America whilst 

negative for FDI from Taiwan, the United Kingdom, Hong Kong and India. The coefficients 

of real average wage are found to be negative and statistically significant for FDI from 

Japan, Singapore, Taiwan, the United Kingdom, Hong Kong and India. The coefficients of 

inflation are found to be negative and statistically significant for FDI from Singapore, 

Korea, and Australia. The results of the ARDL approach with the asymmetric impact of the 

real exchange rate exhibit about the same conclusion as the results of the ARDL approach 

without the asymmetric impact of the real exchange rate. Moreover, the coefficients of 

positive real exchange rate are found to be negative and statistically significant for FDI from 

Singapore, the United Kingdom, Hong Kong, and India. The coefficients of negative real 

exchange rate are found to be negative and statistically significant for FDI from Japan, the 

United States of America, Taiwan, the United Kingdom, Hong Kong, and India. 

Nonetheless, the asymmetric impact of the real exchange rate is found to be significant for 

FDI from Singapore, Korea, and India. This implies that the fall in the real exchange rate 

promotes FDI from Singapore, Korea, and India. 

 
Table 3: The Results of Bounds Testing Approach for Cointegration and the Long Run Coefficients of 

the ARDL Approach 

 𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 

ln RERt 6.9273 
(1.0107) 

-3.4316** 
(-1.8559) 

-0.4777 
(-0.2360) 

-4.4248 
(-1.2998) 

-10.4770*** 
(-3.4205) 

ln NIt  7.5494*** 

(3.7557) 

1.0140 

(0.9677) 

4.4067*** 

(4.1149) 

1.2920 

(0.7243) 

1.5222 

(0.7293) 

ln TOt  1.8851 
(0.7481) 

2.2022** 
(2.2468) 

-0.4804 
(-0.5041) 

-0.4541 
(-0.2521) 

-3.9138* 
(-1.9615) 

ln 𝑅𝐴𝑊𝑡 -12.2480*** 

(-5.2282) 

-2.6845 

(-1.3033) 

-7.0681*** 

(-2.9888) 

-1.3626 

(-0.4000) 

-8.2623* 

(-1.9057) 

𝐼𝑁𝐹𝑡  -0.4748 
(-1.7362) 

0.0468 
(0.6067) 

-0.4154*** 
(-3.5249) 

-0.0986 
(-0.5651) 

0.0790 
(0.3859) 

constant -333.0639** 

(-3.0611) 

-28.6599 

(-0.6522) 

-156.8084*** 

(-3.4825) 

-7.4289 

(-0.0955) 

-27.7582 

(-0.3136) 

W1 8.7055*** 5.5731***  5.6841*** 6.0317*** 3.4373*** 

 
 𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 

ln RERt -2.9712 

(-0.7706) 

-4.8236 

(-1.3498) 

-8.4531*** 

(-3.9139) 

-6.6772*** 

(-2.8011) 

-3.8047 

(-1.4553) 

ln NIt  4.6166* 
(1.9840) 

0.7766 
(0.3673) 

0.5561 
(0.5478) 

3.8145** 
(2.3305) 

3.8271** 
(2.3516) 

ln TOt  -0.3276 

(-0.1572) 

-0.5176 

(-0.2672) 

-2.4306** 

(-2.4886) 

-5.6691*** 

(-3.7054) 

-3.2377** 

(-2.0528) 

ln 𝑅𝐴𝑊𝑡 -7.9510 
(-1.5756) 

-3.0067 
(-0.7092) 

-4.6227** 
(-2.1049) 

-8.9642** 
(-2.6017) 

-7.1635** 
(-2.1493) 

𝐼𝑁𝐹𝑡  -0.5032* 

(-1.9814) 

0.3673* 

(1.9479) 

0.0611 

(0.7853) 

-0.1946 

(-1.6517) 

-0.0151 

(-0.1191) 

constant -161.4986 
(-1.6160) 

-7.7014 
(-0.0864) 

12.2092 
(0.2835) 

-103.9513 
(-1.527533) 

-116.3580* 
(-1.7058) 

W 4.0950*** 5.1248*** 7.137233***  6.9270***  11.1441*** 
Notes: See also Table 2 for explanations. W1 is the Wald statistic for the ARDL bounds testing approach of 

cointegration. *** (**, *) denotes significance of the t-statistic at the 1% (5%, 10%) level.  
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Table 4: The Results of Bounds Testing Approach for Cointegration and the Long Run Coefficients of 

the ARDL Approach – The Asymmetric Impact of the Real Exchange Rate 

 𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 

𝑅𝐸𝑅𝑡
+ -2.4607 

(-0.4043) 

0.8549 

(0.1333) 

-14.1559*** 

(-2.8092) 

-8.0115 

(-0.9284) 

-17.4195 

(-1.1496) 

𝑅𝐸𝑅𝑡
− -6.9770*** 

(-3.3855) 

-3.6690* 

(-1.9585) 

0.0063 

(0.0038) 

-4.3094 

(-1.3681) 

-9.7667*** 

(-2.8454) 
ln NIt  2.0873 

(1.2356) 

0.1220 

(0.0728) 

6.7604*** 

(4.5515) 

1.5032 

(0.4849) 

3.4465 

(0.7490) 

ln TOt  -3.5048*** 

(-3.7647) 

2.3280** 

(2.3512) 

-0.3035 

(-0.3904) 

-0.6147 

(-0.3713) 

-4.2193* 

(-1.9537) 

ln 𝑅𝐴𝑊𝑡 -7.8734*** 

(-4.5272) 

-2.8170 

(-1.3739) 

-6.8964*** 

(-3.6119) 

-0.5242 

(-0.1724) 

-8.7659* 

(-1.9296) 

𝐼𝑁𝐹𝑡  -0.0683 

(-0.8070) 

0.0855 

(0.8966) 

-0.5257*** 

(-4.6900) 

-0.1486 

(-0.6464) 

0.0564 

(0.2654) 
constant -92.1328* 

(-1.7546) 

-25.4437 

(-0.4929) 

-217.2375*** 

(-4.5812) 

-26.0470 

(-0.2725) 

-132.5827 

(-0.9463) 

W1 5.1849*** 4.8433*** 5.2032*** 6.0365*** 2.9385 

W2  0.5240 0.4714 7.7442**  0.1085 0.2245 

 
 𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 

𝑅𝐸𝑅𝑡
+ -28.9366 

(-1.6318) 

-0.7000 

(-0.0549) 

-15.5107** 

(-2.7009) 

-19.7575* 

(-1.8281) 

-28.6492** 

(-2.4608) 

𝑅𝐸𝑅𝑡
− 1.4118 

(0.4165) 
-5.0801 

(-1.3695) 
-8.7682*** 
(-3.7197) 

-8.2222*** 
(-2.8900) 

11.6078** 
(2.6433) 

ln NIt  12.7959*** 

(3.6121) 

-0.1056 

(-0.0308) 

1.7757 

(1.1058) 

5.5941* 

(2.0054) 

14.9667*** 

(4.9577) 

ln TOt  -0.9676 
(-0.4799) 

-0.3963 
(-0.1979) 

-2.9997** 
(-2.5707) 

-6.5284*** 
(-3.9538) 

0.6956 
(0.4007) 

ln 𝑅𝐴𝑊𝑡 -10.5632** 

(-2.2606) 

-3.1182 

(-0.7243) 

-4.2144* 

(-2.0094) 

-9.0718** 

(-2.7169) 

-9.1257*** 

(-3.0552) 

𝐼𝑁𝐹𝑡  -0.7941** 
(-2.5469) 

0.4047* 
(1.7948) 

-0.0290 
(-0.2541) 

-0.3056* 
(-1.8933) 

-0.2826 
(-1.5342) 

constant -402.787*** 

(-3.9085) 

-11.57945 

(-0.1081) 

-55.1504 

(-1.1026) 

-179.1303** 

(-2.119871) 

-454.145*** 

(-4.8258) 

W1 4.2933*** 4.3564*** 6.8525***  5.8069***  12.0137*** 

W2 3.9181* 0.1136 0.6618 1.2918 10.1875*** 
Notes: See also Table 3 for explanations. W2 is the Wald statistic to test the asymmetric impact of the real 

exchange rate. 

 

The results of the error correction models are reported in Table 5 whilst the results of the 

error correction models with the asymmetric impact of the real exchange rate is disclosed in 

Table 6. The coefficients of the one lag of error correction terms are that many cases found 

to be less than one and to have the expected negative signs and are statistically significant 

for the error correction models and the error correction models with the asymmetric impact 

of the real exchange rate. Nonetheless, there are several cases where the coefficients of the 

one lag of error correction terms are found to be more than one with the expected negative 

signs and statistically significant for the error correction models and the error correction 

models with the asymmetric impact of the real exchange rate. This implies the validity of an 

equilibrium relationship among the variables in the estimated model. The estimated models 

mostly fulfil the diagnostic tests of no autocorrelation, no heterogeneous disturbance term 

and stability of the estimated models in terms of passing the cumulative sum of recursive 

residuals (CUSUM) and cumulative sum of squares of recursive residuals (CUSUMSQ) 

tests. Generally, the coefficients of the real exchange rate or positive real exchange rate and 
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negative real exchange rate, real national income, trade openness, real average wage, 

inflation, and the Asian financial crisis are found to be statistically significant for FDI. The 

asymmetric impact of the real exchange rate is found to be significant for FDI from Japan, 

the United States of America, Singapore, Germany, Taiwan, the United Kingdom, and 

India. 

 
Table 5: The Results of the Error-Correction Models 

 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 

∆ ln RER Yes Yes Yes Yes Yes 
∆ ln NI  Yes No No Yes Yes  

∆ ln TO  Yes No Yes Yes No 

∆ ln 𝑅𝐴𝑊 Yes Yes Yes No Yes 

∆𝐼𝑁𝐹  Yes Yes Yes No No 

𝐷𝑡  Yes No Yes Yes Yes 

constant No Yes No Yes No 

∆ ln FDIt-i Yes Yes - Yes - 

ect-1 -0.8469*** 
(-11.2061) 

-1.1786*** 
(-7.0873) 

-0.9213*** 
(-7.0992) 

-0.9343*** 
(-6.0898) 

-0.4603*** 
(-4.1991) 

Adj. R2 0.9184 0.6425 0.7238 0.6998 0.6602 
LM 0.6514 0.3990 0.1996 0.5238 0.3137 

HETERO 0.6878 1.0803 1.1432 1.6138 0.2193 

RESET 0.0033 0.1744 0.1002 0.0649  0.1756 

CUSUM S S S S S 
CUSUMSQ S U S S S 

 
 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 

∆ ln RER Yes Yes Yes Yes Yes 

∆ ln NI  Yes Yes No Yes No 

∆ ln TO  No Yes Yes No Yes 

∆ ln 𝑅𝐴𝑊 Yes Yes Yes - Yes 

∆ 𝐼𝑁𝐹 Yes Yes No Yes No 

𝐷𝑡  Yes Yes No Yes No 

constant No Yes No No No 

∆ ln FDIt-i - - Yes - - 
ect-1 -0.8643*** 

(-8.2583) 

-0.9202*** 

(-5.5067) 

-1.6843*** 

(-6.8228) 

-1.0538*** 

(-6.2527) 

-1.4701*** 

(-9.8139) 

Adj. R2 0.7570 0.5744 0.6478 0.6438 0.7591 

LM 2.0321 0.5908 1.2386 1.2625 0.7135 

HETERO 1.2166 0.5512 0.1427 1.3344 0.3869 

RESET 0.2933 0.6728 0.0528 5.0934** 0.0303 
CUSUM S S S S S 

CUSUMSQ S S U U S 
Notes: See also Table 2 for explanations. Yes (No) indicates at least one coefficient (none of coefficient) is 

statistically significant. Adj. R2 is the adjusted R2. LM is the Lagrange multiplier test of disturbance serial 

correlation. HETERO is the test of heteroscedasticity. RESET is the test of functional form. CUSUM 

denotes the cumulative sum test of stability. CUSUMSQ denotes the cumulative sum of squares test of 

stability. S denotes stable. U denotes unstable. The OLS estimator with Newey-West standard error is used 

when the Lagrange Multiplier test of disturbance serial correlation is found to be statistically significant. 

The OLS estimator with Huber-White standard error is used when the test of heteroscedasticity is found to 

be statistically significant. *** (**, *) denotes significance of the t-statistic at the 1% (5%, 10%) level. 
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Table 6: The Results of the Error-Correction Models – The Asymmetric Impact of the Real Exchange 

Rate 

 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑗,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑠,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑠,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑔,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑡,𝑡 

∆ 𝑅𝐸𝑅+ Yes Yes Yes No Yes 

∆ 𝑅𝐸𝑅− No Yes No Yes No 

∆ ln NI  Yes Yes No Yes Yes 

∆ ln TO  Yes Yes Yes Yes No 

∆ ln 𝑅𝐴𝑊 Yes Yes Yes No Yes 

∆ 𝐼𝑁𝐹 No Yes Yes Yes No 

𝐷𝑡  Yes No Yes Yes No 

constant No Yes Yes Yes Yes 
∆ ln FDIt-i - Yes - - - 

ect-1 -0.5573*** 

(-3.6074) 

-0.8761*** 

(-4.8712) 

-0.8970*** 

(-7.6737) 

-0.9620*** 

(-6.9296) 

-0.5440*** 

(-5.1816) 

Adj. R2 0.7129 0.7372 0.7087 0.7751 0.6841 

LM 1.8944 0.3354 0.3874 0.3228 0.3551 

HETERO 0.2676 0.9115 1.1301 1.2730 0.7592 
RESET 0.7158 5.8456** 1.4086  0.4694 0.1107 

CUSUM S S S S S 

CUSUMSQ U S S S S 

W3 5.6453** 4.3205* 15.7405*** 18.3743*** 6.1759** 

 
 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑎,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑢𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼ℎ𝑘,𝑡 ∆ 𝑙𝑛 𝐹𝐷𝐼𝑖𝑛,𝑡 

∆ 𝑅𝐸𝑅+ Yes Yes Yes Yes Yes 

∆ 𝑅𝐸𝑅− No No Yes Yes Yes 

∆ ln NI  Yes No Yes Yes Yes 

∆ ln TO  Yes Yes Yes Yes Yes 

∆ ln 𝑅𝐴𝑊 Yes No Yes Yes No 

∆ 𝐼𝑁𝐹 Yes Yes Yes No Yes 

𝐷𝑡  Yes No Yes No Yes 

constant No No No No No 

ect-1 -0.8010*** 
(-5.3750) 

-0.8961*** 
(-4.4373) 

-1.0948*** 
(-8.1151) 

-0.7200*** 
(-4.0474) 

-1.3092*** 
(-8.2446) 

Adj. R2 0.6424 0.4567 0.7913 0.8073 0.6534 
LM 2.0860 0.3975 1.0743 1.9489 0.8659 

HETERO 0.4111 1.2027 0.3592 0.8551 0.5360 

RESET 0.0064 0.7872 0.0091  2.6368 0.0022 

CUSUM S S S S S 
CUSUMSQ S S S S S 

W3 0.0076  2.7594  21.4702***  0.3061 8.4295*** 
Notes: See also Table 4 for explanations. W3 is the Wald statistic to test the asymmetric impact of the real 

exchange rate in the short run. 

 

The results of the system GMM of the Arellano-Bond estimator are given in Table 7. 

The Arellano-Bond tests for AR(1) in the first differences are all rejected. Moreover, the 

Arellano-Bond tests for AR(2) in the first differences are all not rejected. This supports the 

model specification is appropriate. Sargan’s test over-identifying restrictions in testing 

instrumental variables are valid, but are not rejected. This indicates that the model has valid 

instrumentation. The Wald statistic (W3) is to test the asymmetric impact of the real 

exchange rate in the short run in many cases is significant. The null hypothesis is the 

coefficient of the positive real exchange rate is equal to the coefficient of the negative real 

exchange rate. Therefore, the asymmetric impact of the teal exchange rate is not in the long 

run. Generally, real national income is found to have a positive impact on FDI whereas the 



Asymmetric Real Exchange Rate and Foreign Direct Investment Determinants: An Empirical Study of Malaysia 

33 

 

real exchange rate, positive real exchange rate or negative real exchange rate, trade 

openness and real average wage are found to have negative impact on FDI.  

 
Table 7: The Results of the System GMM of the Arellano-Bond Estimator 

 𝑙𝑛 𝐹𝐷𝐼𝑖,𝑡 𝑙𝑛 𝐹𝐷𝐼𝑖,𝑡 

ln RERt -4.4598*** 

(-5.39) 

- 

𝑅𝐸𝑅𝑡
+ - -6.5001** 

(-2.07) 

𝑅𝐸𝑅𝑡
− - -4.2614*** 

(-4.84) 

ln NIt  2.7513*** 
(5.40) 

3.2285*** 
(3.70) 

ln TOt  -1.4551*** 

(-3.05) 

-1.5135*** 

(-3.11) 

ln 𝑅𝐴𝑊𝑡 -6.1281*** 
(-5.90) 

-6.0742*** 
(-5.82) 

𝐼𝑁𝐹𝑡  -0.0355 

(-0.91) 

-0.0555 

(-1.13) 
constant 

 

-82.4626*** 

(-3.84) 

-116.397*** 

(-4.35) 

AR1 -7.25*** -7.25*** 

AR2 0.05 0.03 

Sargan 35.80 35.32 

W4 - 0.45 
Notes: See also Table 2 for explanations. AR1 is the Arellano-Bond test for AR(1) in first differences. AR2 is the 

Arellano-Bond test for AR(2) in first differences. Sargan is the Sargan’s test of over identification of 

restrictions. W4 is the Wald statistic for testing the symmetric of the coefficient of positive real exchange 

rate and the coefficient of negative real exchange rate in the short run. *** (**, *) denotes significance of 

the t-statistic at the 1% (5%, 10%) level.  

 

There are some remarks from this study. Depreciation of the real exchange rate attracts 

FDI. Contrarily, appreciation of the real exchange rate hinders FDI as the cost of investment 

increases for foreign investors (Ang, 2008; Tang et al., 2014). Real national income attracts 

FDI seeking the domestic market. Bekhet and Al-Smadi (2015), among others, present that 

GDP promote FDI in Jordan. On the other hand, Villaverde and Maza (2015), Bolivar et al. 

(2019) among others, reveal insignificance of GDP on FDI. Trade openness can encourage 

or discourage FDI. Trade openness comforts FDI oriented export whilst deters FDI seeking 

domestic market as trade openness leads to more competition. This study found that trade 

openness decreases FDI. Contrarily, Boateng et al. (2015) discovered that trade openness 

increases FDI in Norway. Inflation discouraged businesses including FDI (Ang, 2008; Tang 

et al., 2014). A relatively low labour cost produces a conducive environment to attract FDI 

in the long run and short run. Kinuthia and Murshed (2015), among others, indicate real 

average wage is a significant FDI determinant in Malaysia. High labour cost deters FDI, 

especially labour-intensive FDI. High labour cost increases overall production cost and 

reduces the profit of the firm. This would lead the firm to search for an alternative location 

advantage in terms of production cost (Fan et al., 2018). Inflation is an indication of 

economic stability. High inflation reduces real income in domestic currency for FDI 

whereas low inflation is a result of economic stability and stimulates FDI. Overall, inflation 

is not a significant FDI determinant may be due to inflation that is low in Malaysia for an 

average of about 3 per cent over the period from 1979 to 2015 (International Financial 

Statistics, International Monetary Fund). The Asian financial crisis, 1997-1998 is found to 

have an influential impact on FDI for a certain country in the short run only.  
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Boateng et al. (2015) address macroeconomic variables are key elements of location-

specific advantage that exert a significant influence on FDI. The dynamic of 

macroeconomic policy is notably to foster FDI. The macroeconomic policies shall be 

directed to stabilise the exchange rate as an appreciation of the exchange rate hinders FDI. 

In the short run, fluctuation of exchange rate could have a asymmetric impact on FDI, that 

is, depreciation of the exchange rate may discourage FDI from some countries. Price 

stability is an indication of macroeconomic stability. High inflation results in high labour 

costs, which discourages FDI. FDI may seek an alternative location advantages in terms of 

lower production costs. Trade openness discourages FDI, especially domestic-oriented FDI. 

Conversely, trade openness encourages FDI oriented export. A right level of trade 

liberalisation would sustain a maximum level of FDI. FDI determinants are not the same for 

all countries. Therefore, additional incentives shall be given to attract FDI from some 

countries. Good quality of government institutions and political stability are also crucial to 

promoting FDI (Brada et al., 2019; Chen et al., 2019; Li and Tanna, 2019). The authority 

shall assist foreign companies to reduce their production costs. FDI may promote economic 

development, but FDI is no beneficial per se. Therefore, a policy to attract FDI shall be 

given to attract FDI that is beneficial to the host country. Identifying the heterogeneous 

composition of FDI is an important step to design can effective FDI policy (Ascani et al., 

2020). 

Bolivar et al. (2019) report that country features such as size, openness, skill levels and 

institutional stability influence FDI and the network structure and the power positions of 

each country. Ascani et al. (2020) show that inter-sectoral linkages of FDI alter local 

innovative activity. The link between FDI and local innovation is positive but does not 

surpass local administrative boundaries on aggregate. Brada et al. (2019) report that an 

increase in the level of corruption in the host country or the level of the difference between 

corruption in the host country and the home country will lead to a decrease in FDI is 

affected. Therefore, a clean institution is good for promoting FDI. FDI from a country with 

better institutional quality shows greater investment efficiency than FDI from a country with 

weaker institution (Chen et al., 2019). Li and Tanna (2019) show that institutional quality is 

relatively more important than human capital development for developing countries to 

absorb total factor productivity gain from FDI. Li et al. (2019) reveal that negative 

sentiment influences more strongly on FDI than positive sentiment and the accumulated 

sentiment is stronger than transient sentiment. National sentiment affects FDI. Hence, the 

asymmetric impact of real exchange is rate more influential in the long run. 

 

5. Conclusion 

This study explores the importance of macroeconomic variables as FDI determinants by 

country in Malaysia, namely Japan, the USA, Singapore, Germany Taiwan, Korea, 

Australia, the United Kingdom, Hong Kong and India and the importance of 

macroeconomic variables as FDI determinants of those countries as a group in Malaysia, 

except Korea. Macroeconomic variables can be an important role as location decision 

variables for FDI. FDI determinants are not the same by country as different investments 

from different countries Macroeconomic variables are important for FDI. FDI determinants 

are not the same in the long run and short run. The asymmetric impact of the real exchange 

rate on FDI is found more in the short run than in the long run. Macroeconomic policies can 

influence location comparative advantage as many macroeconomic determinants are found 

to be statistically significant. Thus, different FDI policy is better being implemented for a 

different country. The evidence of FDI determinants by country benefits the policymaker to 

identify good and appropriate policies in supporting FDI and to cope with the increasingly 

difficult monitoring of FDI, which is less home-country centric but global. The real 
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exchange rate, positive real exchange rate, negative real exchange rate, real national income, 

trade openness and real average wage are found to be the main FDI determinants of those 

countries as a group in Malaysia. There is no evidence of the asymmetric impact of the real 

exchange rate in those countries as a group in Malaysia in the long run. A successful FDI 

policy may not be successful for all countries. Hence, it shall be creative in promoting FDI. 

Attractive Macroeconomic factors are one of the key elements of location-specific 

advantage that strive a significant influence on FDI decisions in recent years. The 

importance of FDI determinants is not the same across the country and the implications for 

policymakers are to promote a dynamic competitive advantage in the home country, 

therefore policymakers need to pay more attention to their macroeconomic policies to 

reduce production and transaction costs of FDI. The dynamic of macroeconomic policy is 

notably to nurture FDI.  
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