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Abstract
This article examines the deterministic elements of FDI (foreign direct investment) flows into ASEAN countries.
It uses a panel data in ASEAN countries and US to analyze the relationship between FDI into ASEAN and
macroeconomic variables. Domestic (ASEAN) economic growth, domestic prices in ASEAN and US prices
promote FDI into ASEAN. On the other hand, the relationships between FDI volatility and domestic GDP, and
the FDI volatility and US price, are not found. Rises in domestic prices increase FDI volatility.
Keywords: ASEAN, FDI, panel data
1. Introduction
The Asian economies have expanded rapidly from the 1980s under the process of globalization. One reason is
FDI (foreign direct investment). It might have contributed to economic growth. Engel and Procher (2012)
showed that firms with a broader investment strategy show higher productivity levels than firms with less
encompassing foreign investment strategies. Much study has examined the reason why inflow into this area has
occurred because of the recent high growthand high potentiality.
According the official website, ASEAN (the Association of Southeast Asian Nations) was established on 8
August 1967 in Thailand with the sign of the Declaration, namely Indonesia, Malaysia, Philippines, Singapore
and Thailand. Brunei Darussalam then joined on 7 January 1984, Viet Nam on 28 July 1995, Lao PDR and
Myanmar on 23 July 1997, and Cambodia on 30 April 1999.
The aims and purposes of ASEAN are; 1. To accelerate the economic growth, social progress and cultural
development in the region through joint endeavors in the spirit of equality and partnership in order to strengthen
the foundation for a prosperous and peaceful community of Southeast Asian Nations; 2. To promote regional
peace and stability through abiding respect for justice and the rule of law in the relationship among countries of
the region and adherence to the principles of the United Nations Charter; 3. To promote active collaboration and
mutual assistance on matters of common interest in the economic, social, cultural, technical, scientific and
administrative fields; 4. To provide assistance to each other in the form of training and research facilities in the
educational, professional, technical and administrative spheres; 5. To collaborate more effectively for the greater
utilization of their agriculture and industries, the expansion of their trade, including the study of the problems of
international commodity trade, the improvement of their transportation and communications facilities and the
raising of the living standards of their peoples; 6. To promote Southeast Asian studies; and 7.To maintain close
and beneficial cooperation with existing international and regional organizations with similar aims and purposes,
and explore all avenues for even closer cooperation among themselves (Official website of the Association of
Southeast Asian Nations). ASEAN has achieved very rapid industrialization and economic growth. Recently, the
factors underlying ASEAN economic growth have started to be discussed.
This article examines the deterministic elements of FDI inflows into ASEAN countries empirically. It uses a
panel data in ASEAN countries and US to analyze the relationship between FDI into ASEAN and some
macroeconomic variables. By now, FDI’s analysis has been related with economic growth. Recent examples are
Argiro and Dimitrios (2011), Gauray and Aamir (2011), Moon et al. (2011), Polpat et al. (2011), Anowar and
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Kamal (2012) and Falah, et al. (2012). However, the number of articles which focus on FDI and ASEAN is few
and most of these articles examine only the determinants of the “level” of FDI. Few of them examine the
“volatility” of the FDI in spite of the importance.
The selection of deterministic elements for FDI has not any consensus. Some papers employ gravity model and
use some explanation variables for empirical analysis. The typical variables employed often are GDP (output)
and distance between the units (countries). This article focuses ASEAN nations, so distance between US and
ASEAN country is not so important deterministic element. GDP is employed mostly often, moreover, some other
important macroeconomic variables for FDI, namely, prices and interest rates are employed. They are often
employed for examining FDI not only gravity model but also other models including theoretical ones.
Tesar and Werner (1995) and Albuquerque (2003) showed that the share of FDI in inflows is highin emerging
countries. Alfaro et al. (2007) focused the importance of domestic factors, such as institutional quality and the
soundness of macroeconomic policies. IMF (2007) showed that financial openness and institutional quality are
linked with activeFDI inflows both in emerging and developedeconomies. Dipinder (2011) focused on Malaysia
and emphasized on the importance of banking and capital market reforms for economic growth. Muhammad and
Patrick (2011) focused on financial market integration and analyzed the correlation between savings and
investment. Soyoung and Yong (2011) showed that capital inflows had contributed to asset price rises in
emerging economies. Moreover, Imouda (2012) showed that there is the need to liberalize the foreign sector in
Nigeria which all barriers that are inimical to bilateral trade.
This article focuses on not only the level of FDI but also the volatility of FDI. Bekaert and Harvey (1997),
Lagoarde-Segot (2009) and Umutlu et al. (2010) concluded that financial liberalization reduces the volatility of
stock market prices in emerging economies. Eichengreen (2001) indicated that vulnerabilities of emerging
countries with weak domestic financial systems change capital account liberalization are related with the
volatility of FDI. Broner and Rigobon (2005) showed that the higher volatility of FDI in emerging countries is
due to these countries’ propensity to make mismatches among markets. The distinct behavior of capital flow
volatility can also be characterized by type of investment. Goldstein and Razin (2006) found that the gap
between the volatility of FDI and financial portfolio flows is smaller in developed countries.
Other articles employ panel data models to analyze the impact of financial integration on FDI volatility. Engle,
Gonzalo and Rangel (2008) and Broto et al. (2011) employed the method that generates volatilities with a low
correlation than the other studies. Neumann et al. (2009) showed that financial integration tends to increase the
volatility of FDI in emerging economies. Chee-Keong and Siew-Yong (2011) showed that financial sector
development is a significant element for FDI. Managing volatile international flows is especially challenging for
emerging countries, where FDI inflows are more volatile than in developed countries. As these studies, volatility
of FDI should be noted and examined carefully along with the level of the FDI.
As the same with the case of the analysis of the level, two macroeconomic variables, namely prices and interest
rates are used. One reason is that it would be appropriate in analysis to use the same variables with the case of
level when analyzing FDI volatility. The other reason is that the situation of financial markets can be taken into
account by including interest rates as explanation variables as the definition of FDI is sometimes ambiguous.
Real transaction is sometimes related with financial transaction in FDI.
This article examines the deterministic elements of FDI inflow by fitting a panel data model from 2002 to 2010.
Section 2 introduces the data and methodology. Section 3 shows the empirical results and analyzes them. Section
4 concludes.
2. Methodology
The data employed here is yearly due to the lack of it. It is impossible to estimate equations of each country by
quarterly or monthly data. Panel data, the same units of observation in a cross-sectional sample are surveyed
times,is employed in this article.
For the volatility of FDI inflow, the standard deviation over a rolling window of annual data (three years) as
Neumann et al. (2009) and IMF (2007). A panel data set to analyze which factors explain the observed volatility
patterns. The estimation method is least squares. The sample period is from 2002 to 2011.
The estimated equation is
FDI(level/volatility)it = αXit - 1 + εiti = 1, … N, t = 1, … T

(1)

whereXitis a vector of independent variables and α is a vector of unknown coefficients. The estimation includes
each country’s fixed effects,
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(2)

whereεai is a country fixed effect andεbit is an error term. The matrix contains the volatility determinants.
Employing lagged explanatory variables to avoid problems of endogeneity is one choice, however, the data
employed in this article is yearly (not quarterly or monthly) and the number of the samples is not large.
There is no consensus about the selection of explanatory variables that affect FDI. Broto et al. (2011) divided the
explanatory variables into two, namely, domestic and world ones. A large set of explanatory factors can be
adequately groupedin two categories: domestic macroeconomic variables and US macroeconomic variables in
this article. The economic relationship between the ASEAN and US has been strong.
Ho and Ahmad (2011) showed that rate of economic growth and degree of openness significantly affect FDI
flows in most ASEAN countries, however, inflation rate played a significant role in FDI flows only for Thailand.
Muhammad and Muhamadd (2011) indicated that there was a positive relationship between market size,
infrastructure, Inflation and FDI. Prema-Chandra and Swarnim (2011) listed dualistic investment policy and the
narrow domestic human capital as determinant elements of FDI. Based on these previous studies, three US
factors: the rate of growth of US GDP, US inflation (CPI), and the US interest rate (3-month T-bill rate) are
used.Incorporating other developed countries as explanation variables would be necessary, however, such
analysis would become too complex.
The domestic macroeconomic variables are growth of GDP, inflation (CPI) and interest rate (money market rate).
Among them, interest rate is related with financial market’s openness and investment. For the domestic interest
rates, interest rates spreads (lending rates minus deposit rates) are employed. They mean not only the investment
condition but also domestic financial market competitiveness.US interest rates employed here are not spreads.
Domestic GDP, prices, and interest rates in usual positively affect FDI inflows. All of these are push
determinants to FDI. On the other hand, US GDP, prices, and interest rates usually negatively affect FDI flows
into ASEAN.
This paper takes into both levels and volatility of FDI account. Much attention has not been paid to volatility of
FDI. There is little study tackling this point. However, stable inflow into emerging economies is sometimes very
important for economic growth in the middle- and long-term. However, the relationship with FDI inflow
volatility is ambiguous not only theoretical but also empirical.
The stability of domestic economic growth and prices promote stable FDI to these countries in general if the
economic expansion is surely positive. So the coefficient of FDI volatility is negative, however, if for example
economic growth has not been attained sustainably or has been too rapidly or unstable, markets (firms) expect
large fluctuation in GDP and prices. In this case, the coefficient is positive as Ramey and Ramey (1995) and
Easterly et al. (2000). Lower interest rates spreads should reflect more competitive domestic financial systems.
As Broto (2011) indicated, higher competition could imply lower volatility to the economy as a result of a deeper
banking system, the coefficient is positive. However, higher volatility coming from more competition could lead
to more FDI intermediated abroad. In this case, the coefficient is negative. Among them, interest ratesmay be
related with financial market’s openness and investment policy so it would be difficult to judge and expect it.
For US factors against FDI volatility, the coefficients are also ambiguous. A decrease in US GDP growth, US
prices, and T-bill rate are likely to spark a flight abroad including ASEAN. In general, the coefficients of them
against FDI volatility are negative if the ASEAN growth is stable. However, if US markets expand stably, there
is some demand for FDI not only in US but also in emerging economics. Moreover, the expansion of ASEAN
marketis too rapid or too large, there is a little demand to FDI in the emerging economies in spite of their growth.
In this case, the growth rates increase volatility in their economy.The coefficients are positive. For the US
interest rates, they depend on the domestic and US financial markets conditions.
Finally, unit root should be examined. The data used in this analysis is panel data. Levin-Liu-Chu panel data unit
root test (LLC test) is performed. The test assumes that each individual unit in the panel have the same AR(1)
coefficient, but allows for individual effects, time effects and a time trend. Lags of the dependent variable may
be introduced to allow for serial correlation in their errors. t-star statistic is distributed standard normal under the
null hypothesis of nonstationarity. All of the data are from International Financial Statistics by International
Monetary Fund.
3. Results and Analyses
Table 1 and Table 2 report the estimates for the FDI. Table 1 shows the case of its level. LLC test is performed
later.
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Table 1. Level of FDI to macroeconomic variables
Constant

-424909.7**
-111735.6***
-183996.9***
(-3.258)
(-6.375)
(-6.532)
GDP
-0.289**
-0.073191
(-2.142)
(-1.510)
Price
1233.047**
1882.143***
(2.727)
(4.675)
Interest rate
8121.474***
3586.428***
(4.887)
(3.154)
US’ GDP
-20.21491
-6.603492
(-1.613)
(-0.722)
US’ price
7706.563***
3082.956***
(3.978)
(3.279)
US’ interest rate
-2725.526
1532.397*
(-1.626)
(1.680)
Adj. R2
0.991
0.969
0.951
F-statistic
156.100
84.631
53.105
Durbin-Watson
3.302
2.457
2.442
Note: t-statistics are in parentheses. ***, **, and * indicate significant at 1%, 5%, and 10% respectively.
The results are very interesting. Against the expectation based on theoretical view, coefficient of domestic GDP
is negative, however, prices are positive (expected). They are both significant. Foreign companies entered into
ASEAN countries because of low wage and skilled labor. Moreover, they have expected to expand their sales in
ASEAN countries. They would like to continue to expect relatively low wage in ASEAN, however, they may
sometimes expand their sales to other countries, especially in Asia (not necessarily ASEAN). Broto et al. (2012)
indicated that there is a structural breaking point around 2000 in emerging economies capital flow. For the
interest rate, the result is expected as foreign companies do not expect financing necessary capital in ASEAN.
The sign of the coefficients of US GDP and interest rate are expected, however they are not significant at 10%
level. The result of US price is against the expectation and significant. US firms may expect to manufacture
products in ASEAN, import and sell them in US.
Table 2 uses rates for all dependent and independent variables.The null hypothesis of nonstationarityby LLC test
was not rejected in many cases of the level, however, all of the data in the case of rate is stable at least at 10%
level. So it would be better to use the rates as explanatory variables.
Table 2. Rate of FDI to macroeconomic variables rates
Constant

1.195
-2.798**
0.733
(0.167)
(-2.716)
(1.303)
GDP
-16.670
6.103
(-0.532)
(0.871)
Price
10.576
18.316**
(0.533)
(2.945)
Interest rate
0.080
0.287***
(0.132)
(3.592)
US’ GDP
-35.322
-8.218
(-0.795)
(-0.950)
US’ price
33.814
28.052
(0.454)
(1.541)
US’ interest rate
0.157
0.106
(0.869)
(1.324)
Adj. R2
0.485
0.591
0.250
F-statistic
2.098
4.379
1.780
Durbin-Watson
2.609
1.635
2.430
Note: t-statistics are in parentheses. ***, **, and * indicate significant at 1%, 5%, and 10% respectively.
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The results are not so different from the results of Table 1. Some of results do not fit well with the hypotheses as
explained in Table 1, however, the directions are not different from those in Table 1.
Table 3 reports the results in the case of FDI volatility.
Table 3. Volatility of FDI to macroeconomic variables rates
Constant

-1.796**
-2.042***
0.056
(-2.259)
(-3.299)
(0.115)
GDP
-5.384
-0.633
(-0.425)
(-0.171)
Price
18.397***
15.466**
(3.316)
(2.903)
Interest rate
0.1688*
0.264***
(1.660)
(3.526)
US’ GDP
-18.331
-14.869
(-1.249)
(-1.613)
US’ price
4.1491
1.719
(0.215)
(0.142)
US’ interest rate
0.090
0.024
(1.312)
(0.318)
Adj. R2
0.697
0.605
-0.051
F-statistic
4.076
5.084
0.870
Durbin-Watson
2.378
1.993
2.010
Note: t-statistics are in parentheses. ***, **, and * indicate significant at 1%, 5%, and 10% respectively.
The regressions indicate that US factors appear to have a limited role in determining FDI volatility. Recently,
higher US interest rates seem to be associated with higher FDI volatility and US inflation also seem to be
positively linked to FDI volatility, however, all of them are not significant. Not only US’s economic condition
but also other countries ones may have to be considered. These results show difficulties for policy makers since
the effect of US drivers might limit the stabilizing potential ASEAN’s domestic policies.
For domestic determinants, the GDP coefficient (minus) shows that lower FDI volatility are associated with
domestic GDP growth. This finding is consistent with Aghion et al. (2004) and IMF (2007). However, it is not
significant. The coefficient of inflation is opposite. It is significantly positive and is related with the volatility of
FDI. FDI becomes unstable along with the rises in inflation, however, the reasons may be different in each
country and each time. Judging the reasons of inflation is important to decide FDI into ASEAN countries.
Interest rates spreadsagainst FDI volatility are positive and significant. It suggests that higher banking
competition (spreads are small) could be an element of stabilization in FDI. Nevertheless, to make an accurate
assessment they should take into account the peculiarities of FDI flow as compared with other capital
flow.Financial and economic conditions also affect FDI stability. Moreover, it suggests that the development of
domestic banking system does not necessarily achieve more stable FDI.
4. Conclusions
This article examined empirically the deterministic elements of FDI inflows into ASEAN countries using panel
data. Domestic economic growth andpricesin ASEAN countries and US prices promote FDI. On the other hand,
the relationship between FDI volatility and domestic GDP is not found, however, domestic prices affect
positively FDI volatility in ASEAN. However, other variables do not affect the stability of FDI.
There are some rooms for further study. This article focused on inward FDI, however, it would be necessary to
examine the opposite case – outward FDI (Yan et al, 2012). Also RTA (regional trade agreement) or the
participation in WTO (World Trade Organization) should be taken into account (Kurihara, 2011). Mainly from
the micro side, each country, each product, each industry, each market (for example, wage, natural resource, and
infrastructure) should be divided into and also divided into somesample periods. Bacchetta and van Wincoop
(1998), Aghion et al. (2004) and Martin and Rey (2006) examined the role of incomplete information. Further
study is necessary.
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