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ABSTRACT

The relationship between FDI inflows and economic growth has received immense
attention among policy makers and business leaders but no consensus has been
reached. By using Engle-Granger (1987) bivariate cointegration procedure, this paper
analyzes the impact from FDI inflows to GDP as well as the causality between these two
with the time series data from 1966 to 2005 for 5 countries. The results reveal that the
growth effect of FDI inflows is still ambiguous for the 5 countries, while all of these
countries have a significant effect from GDP on FDI inflows.

INTRODUCTION

During the past one decade, with the rapid growth and development of the world economy, the
foreign direct investment (FDI) flows also have experienced a massive increase around the
world. This foreign direct investment is defined as investment made to acquire lasting interest
in enterprises operating outside of the economy of the investorl. According to the statistics
from World Bank (2008), the global FDI flows increased from about US$198.4 billion in 1990
to US$1.47 trillion in 2007. Among the amount, the FDI inflows, a particular form of inward
investment when foreign capital is invested in local resources, occupied a primary status and
role. On the premise of such enhancement of both economic growth and FDI inflows, many
people in most countries generally believe that FDI inflows strongly have a positively effect on
the economic growth and development of their countries. For the host countries who
introduce the FDI inflows, it is believed that the FDI inflows have many benefits for their
countries’ development. For example, it could invent additional capital, increase the
employment rate of the host country. Also, FDI inflows could bring them new technology,
skills, management experience, etc. So nowadays, in order to attract more FDI into the host
countries, both developed and developing countries compete with each other by offering
several incentives and carrying out various inviting strategies such as tax reduction, some
preferential policies in particular area, etc. For instance, Finland put forward the idea of
cutting corporate taxes from 29% to 26%, which were critical to competing with FDI-hungry
Estonia (Financial Times 15/16 2004: 4). In 2001, China removed the restrictions that solely
foreign-owned enterprises were not permitted to invest in China unless they had advanced
technology and equipment or exported mostly their product, leading to encourage foreign-
owned enterprises to introduce advanced technology and increase their export volume. China
also carried out the policies of Develop China’s West at Full Blast and Strategy of Reviving
Rusty Industrial Bases to attract foreign-owned enterprises to invest into the western and
northeastern regions of China. In Korea, FDI inflows began to be encouraged following the
1984 Foreign Capital Inducement Law which increased the number of manufacturing
industries open to foreign direct investment (Soren Eriksson, 2005).

! Foreign Direct Investment, United Nations Conference on Trade and Development, www.unctad.org
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So is it true that FDI inflows will strongly promote the economic growth? In order to find the
answer, many economists and scholars in the past engaged in exploring the relationship
between FDI inflows and economic growth by using empirical data analysis. However,
surprisingly, the findings from them were ambiguous.

The existing literature indicates that the FDI inflows truly has a strongly positive impact on the
economic growth and development which are generally believed by most people. By working
on the data of China, Zhang and Honglin (1999) provide evidence that the FDI inflows enhance
China’s economic growth. With the data of China’s 28 provinces, Yao and S] (2006) show that
FDI has a strong and positive effect on economic growth. Trevino and Upadhyaya (2003)
document that foreign direct investment have positively contributed to economic growth by
using the panel data of India, Indonesia, Nepal, the Philippines and Thailand from 1990 to
1999. Using a panel of 119 developing countries, Basu, Guariglia (2007) observe that FDI
promotes the economic growth. From the evidence of a panel of European transition countries
from 1990 to 2003, Asteriou, Dassoiu, Glycopantis and Spoudai (2005) show that planned
foreign investments have a positive and significant effect on the economic growth of these
economies. The significantly positive result also come from Whalley and Xin (2006), Trevino
and Upadhyaya (2003), Vu, Gangnes and Noy (2008).

In contrast to the above mentioned authors, a number of authors also indicate that the impact
from the FDI inflows on the economic growth is negative. By using cross-sectional data for 75
developing countries from 1970-1980, Saltz (1992) suggest that countries which have had a
larger presence of foreign direct investment (FDI) have had slower rates of economic growth
than expected. The empirical results from Cave (1996) and Zhang (2001) are consistent with
Saltz.

Still, some scholars, for example, Naveed and Shabbir (2006) obtain insignificant results about
the growth effect of FDI. They use the data from 1971-2000 for 23 developed countries and
conclude that FDI appears to be insignificant for the economic growth. Zhao and Du (2007)
employ the data from 1985 to 2003 for China and find that the result is not significant. The
same result also comes from Alexiou, Tsaliki, and Zagreb (2007) whose empirical findings cast
serious doubts on the FDI-led growth hypothesis permeating the existing academic literature.

In recently years, a number of papers also appear to propose that the relationship between FDI
inflows and economic growth might be dependent on some specific factors or variables. Such
factors could include the financial system, educational level, the degree of openness, social
stability, human capital value, technology, etc.

Alfaro, Chanda and Kalemli-Ozcan (2004) consider the role of financial markets for the
relationship. Using cross-country data from 1975 to 1995, they conduct a regression of the
growth of real per capita GDP in constant dollars on net FDI inflows adding finance variables to
test the role of FDI on growth conditional on financial markets. Their results show that
countries with well-developed financial markets gain significantly from FDI.

Ford, Rork and Elmslie (2008) suggest that FDI has a greater impact on per capita output
growth than domestic investment for US states that meet a minimum human capital threshold.
The authors employ the data of the 48 contiguous states from 1978-97 and take the per capital
GDP growth as the dependent variable and FDI as the main independent variable. By adding
the variable of COLLEGE, the measures of human capital, and its interaction with FDI variable
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(measured as a stock)?, - FDI*COLLEGE, the authors find that a minimum level of human
capital is necessary for FDI to contribute more to growth than domestic investment.

Dhakal, Rahman and Upadhyaya (2007) analyze the FDI-growth nexus by using the data from
1980 to 1999 for nine Asian countries. The authors focus on institutional variables to explain
the cross-country variation. They conclude that the positive effect from FDI inflows to
economic growth would be enhanced by greater trade openness, more rule of law in the host
country.

By using a panel data at the provincial level in China, Luo (2007) find that FDI has an
insignificant effect on economic growth, nonetheless, through improving technical efficiency
and "crowding" in domestic investment, FDI produce positive effects on China's economy.

There is a recent article entitled “Does Foreign Direct Investment Accelerate Economic
Growth?” by Carkovic and Levine (2002). The authors do not find any impact of FDI inflows on
the economic growth, nor does it rely on the factors such as human capital threshold or trade
openness by using the data from 1960 to 1995 for 72 countries. Therefore, in the authors’
opinion, policies such as reducing the taxation may not be beneficial for the host country.

In summary, there is no consensus on the FDI-GDP relationship according to the analysis of the
previous studies. Despite the inconclusive research results, the notion that FDI inflows would
be helpful to the economic growth is still in great popularity among policy makers and
business leaders. But several insignificant data analysis results and various views motivate us
to work on this issue continuously and in advance. Meantime, as for causality between these
two variables, most of the previous literature mainly ignores this kind of issue. So this paper
also explores the direction of causality between FDI inflows and GDP growth. And there is a
possibility that previous results could be biased due to econometric problems such as
endogeneity, omitted variables bias, etc. Fox example, the problem of omitted variables bias
frequently appears in most previous literature because they use cross sectional data. Recently
panel data analysis mitigates this problem but does not and could not eliminate it. It is well
known that panel data technique can only reduce omitted variables from unmeasured or
unobserved variables that are either constant over the time but varies across individuals or
constant across individuals but varies over the time. This paper intends to reexamine the
connection between FDI inflows and economic growth using times series technique and
explore the long-run equilibrium relationship between these two variables.

In this paper, [ employ time-series data from 1966 to 2005 for 5 countries to investigate the
dynamics of foreign direct investment and economic growth. Specifically, this work finds
ambiguous results about the growth effect of FDI but consistent significant FDI effect of growth
for the 5 countries. The rest of the paper is organized as follows. Section 2 introduces data and
methodology; Section 3 presents empirical results; Section 4 provides concluding remarks.

DATA AND METHODOLOGY
The sample includes five countries with the time period from 1966 to 2005: Australia (1966-
2005), Canada (1966-2005), Israel (1966-2005), Austria (1967-2005) and Netherlands (1967-
2005). The time series employed in the empirical analysis are GDP per capita in current US$3

2 Stock measure of FDI is formed as the ratio of nonbank employment in US affiliates

of foreign firms to total employment in the state

3 GDP at purchaser's prices is the sum of gross value added by all resident producers in the economy plus any
product taxes and minus any subsidies not included in the value of the products. It is calculated without making
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and FDI net inflows per capita in current US$*. The data on the two variables are from World
Bank, World Development Indicators (2007).

As mentioned in the first section, the approach used for the empirical analysis is called Engle-
Granger (1987) bivariate cointegration procedure, which is employed to examine a long-run
equilibrium relationship between two time series, that is, GDP per capita and FDI net inflows
per capita in this paper. The main conception of this approach is that if two time series are
respectively nonstationary, but a linear combination existing between them is stationary, then
the two time series are cointegrated. If each time series is stationary originally, it is integrated
of order zero, which is denoted as I(0). If each time series is stationary in its first-order
difference, it is integrated of order one, which is denoted as I(1).

The procedure of this technique basically has three steps: (1) Unit root Test; (2)
Conintegration Test; (3) ECM (Error Correction Model).

Unit root test

It is necessary to examine if either GDP per capital or FDI net inflows per capita is stationary,
namely, to examine if either has a unit root. The test used in this paper is the Augmented
Dickey - Fuller (ADF) unit root test. The main equation of this test is as follows:

AY: = ap + y1*Ye1 + ar*t + Y a2 AYei + €1¢ (1
AX: = bo+ y2*Xe-1 + br*t + Y, b2 AX¢.i + €2t (2)

Where A denotes the first difference operator; t is a linear time trend; €1: and €z:are stationary
random error term. Both of the two equations are run by OLS estimation. In Equation (1), if y1
= 0 is rejected, we conclude that the time series under consideration does not have a unit root.
Otherwise, it indicates that the time series has a unit root. Likewise, in Equation (2), if y2=0is
rejected, the time series does not have a unit root. Then we should use ADF test again in 1st
difference. If both of the time series are nonstationary and are integrated of the same order,
then we could use the cointegration test which is the second step of this approach.

Cointegration test
Cointegration regression in levels for the two time series is performed using simple equations
below.

Ye=ar + Br*Xe + @1t (3)
Xe = az + Bo*Ye + Qo (4)

Both equations are estimated by OLS. After the estimation, the residuals from Equations (3)
and (4) are obtained for stationarity test by still using ADF unit root test. If the test results are
that the residuals are stationary, we could conclude that these two time series are cointegrated

deductions for depreciation of fabricated assets or for depletion and degradation of natural resources. Data are in
current U.S. dollars. Dollar figures for GDP are converted from domestic currencies using single year official
exchange rates. For a few countries where the official exchange rate does not reflect the rate effectively applied to
actual foreign exchange transactions, an alternative conversion factor is used.

4 Foreign direct investment are the net inflows of investment to acquire a lasting management interest (10
percent or more of voting stock) in an enterprise operating in an economy other than that of the investor. It is the
sum of equity capital, reinvestment of earnings, other long-term capital, and short-term capital as shown in the
balance of payments. This series shows net inflows in the reporting economy. Data are in current U.S. dollars.
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and the linear combination between them is stationary. Then the following error correction
model could be used to examine for the Granger causality.

AY; = c1 + lagged (AY:, AXy) = A1 @161 + Uit (5)
AX; = cz + lagged (AXe, AYY) - A2 @ze.1 + Uzt (6)

From Equation (5), if the coefficients of lagged AX:are jointly significant or the coefficient of
lagged residual series -- 1; is significant, the null hypothesis that lagged AX; does not Granger
cause AY:is rejected, which implies that AX; Granger causes AY;, these two time series have a
long-run equilibrium relationship. Likewise, from Equation (6), the null hypothesis that lagged
AY: does not Granger cause AX:is rejected if the coefficients of lagged AY; are jointly significant
or Az is significant. The lagged residual series, A; and Az from Equation (5) and (6) both have
their particular role that they could help the time series which has departed from the other
return to the long-run equilibrium relationship with the other time series.

EMPIRICAL RESULTS
As mentioned in section 2, the first step is to examine whether the two time series, GDP per
capita and FDI net inflows per capita, have unit root. The test results are reported in Table 1.
It can be seen that for each time series of the 5 countries, they are all nonstationary, indicating
a unit root. FDI and GDP of each country are integrated of the same order, that is, order one -
I(1) since the ADF test p-values of the two time series in 1st difference in Column (2) are all
significantly different from zero.

Table 1. Unit root Test (ADF unit root test)

. 1 2

Country Series Levels ((p)-value) 1st differer(lcc)e (p-value)

Australia *D! 000 o165

GDP 0.9795 0.0168**

Canada KD o 04T

GDP 0.9923 0.0487**

Israel FDI 0.7720 0.0236**

GDP 0.9519 0.0003***

Austria KD! v 300107

GDP 0.9866 0.0010***

FDI 0.6963 0.0001***

Netherlands GDP 0.9936 0.0010***

**k **x * denote significance at 1, 5 and 10% confidence respectively.

On the basis of results that each time series is nonstationary and integrated of order one, we
proceed to perform Cointegration Test by estimating the following two equations using OLS:

GDP: = a; + ﬁ1FDIt+ P1t
FDI;= oz + ﬁzGDPt'f' P2t
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Table 2. Cointegration Tests

Country (1) (2)
Cointegration Regression  Unit root test (p-value)
Australia GDP=9044.188 + 17.033*FDI 0.0586*
FDI =-228.692 + 0.038*GDP 0.0000***
GDP=8842.929 + 19.455*FDI 0.0373**
Canada
FDI =-32.270 + 0.023*GDP 0.0067***
Israel GDP=5801.139 + 21.905*FDI 0.0317**
FDI =-106.252 + 0.028*GDP 0.0150**
. GDP=9593.599 + 27.164*FDI 0.0636*
Austria
FDI =-131.301 + 0.023*GDP 0.0459**
Netherlands GDP =10110.87 + 7.591*FDI 0.0042***
FDI = -489.037 + 0.080*GDP 0.0155**

**k **x * denote significance at 1, 5 and 10% confidence respectively.

The regression results are shown in Table 2. The column (2) shows the ADF test p-values for
the residuals coming from the cointegration regression. From these p-values, we can see that
each of them is statistically significant. Such consistent results for these 5 countries imply that
the residuals in both two above equations for each country are stationary. Generally speaking,
it means that for each country, their GDP per capita and FDI net inflows have a linear
combination with stationarity.

After obtaining the results of stationary residuals from the cointegration regression, the last
step is do the error correction model regression for each of the 5 countries by employing the
following empirical equations using OLS estimation:

AGDP: = c1 + 20:1lagged AGDP; + X0;laggedAFDI; - A1 @11 + U1t
AFDI; = c2 + 2nilagged AFDI; + 2nz2lagged AGDP: — Az @2t.1 + Uzt

Table 3. Error Correction Models (1)
AGDP; = c; + X0:1lagged AGDP; + X02laggedAFDI; — A1 @11 + Uit

. 1 2 3 4
Country Sample Period g 9)2 56, (Ig-\zalue) (11) A4 (pgvzlue) Lags
Australia 1966-2005 7.618 0.0414**  0.036 0.6336 (1,2)
Canada 1966-2005  -1.228 0.2951 0.004 0.8964 (1,1
Israel 1966-2005 -1.416  0.0324**  0.026 0.4905 (1,2)
Austria 1967-2005  -2.043 0.3377 0.047 0.3747 (1,1
Netherlands  1967-2005 -2.402  0.0084***  0.026 0.6205 (1,2)

**k **x * denote significance at 1, 5 and 10% confidence respectively.

The results are shown in Table 3 and Table 4. From both tables, it could be seen that they list
the estimated coefficients and also the lags. The order of lags is based on Schwartz Information
Criterion. Table 3 shows the results of the equation in which AGDP,is the dependent variable.
In this table, two values are particularly worth our attention: one is Column (2), listing the sum
of estimated coefficients of lagged AFDI;-- X0, the other one is Column (4), listing the estimated
coefficient of lagged serial residuals -- 1;, As for 26; the p-values are not all significant for these
5 countries. Among them, only for Australia, Israel and Netherlands, the p-values of 26;are
statistically significant. So for these three countries, their FDI net inflows Granger causes their
GDP growth. For the other two countries — Canada and Austria, the p-values of X0;are not
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significant. But if we could find significant p-values of A; for these two countries, we could also
conclude that their FDI net inflows Granger cause their GDP growth. However, unfortunately,
when looking at the p-values of A;for all of these 5 countries, none of them is significantly
different from zero. So in short, we conclude that, on the FDI to GDP causality, only for
Australia, Israel and Netherlands, their FDI net inflows Granger causes their GDP growth.
However, for Canada and Austria, such causality does not exist.

Then for the second regression in which AFDI; is the dependent variable, the results are
shown in Table 4. In this table, it can be seen that in Column (2), the p-values of estimated
coefficients of lagged AGDP;-- 2n; are only significant for Australia, Canada and Israel, while for
Austria and Netherlands, theirs are not significant. The estimated coefficient of lagged serial
residuals -- Az2in Column (4) are significant for Austria and Netherlands. In sum, for all of these
5 countries, their GDP growth Granger causes their FDI net inflows.

Meanwhile, from Column (1) both in Table 3 and Table 4, focusing on the real values of the sum
of coefficients for the lagged AFDI; and lagged AGDP; in the two equations respectively, we
noted that the signs of the real values are various for different countries. Concerning the FDI-
GDP causality in the first equation, for Australia, the sign is positive, which implies that its FDI
net inflows has a positive impact on their GDP growth. For Israel and Netherlands, on the other
hand, the signs are negative indicating that their FDI net inflows does not have a positive
impact on their GDP growth, that is, not beneficial for their GDP growth. For the GDP-FDI
causality in the second equation, for Australia and Canada, the signs are positive, which
indicates that the GDP growth in both countries is positively driving the FDI net inflows into
their countries. By contrast, for the other three, Israel, Austria and Netherlands, the signs are
negative, indicating that their GDP growth is not helpful for their FDI net inflows or even
harmful and obstructive for their FDI net inflows.

CONCLUDING REMARKS

From the above empirical analysis on the GDP per capita and FDI net inflows per capita data of
the 5 countries, this paper finds that not all of these countries have the same results on the
relationship between GDP and FDI, that is, FDI inflows certainly is strongly positive for the
economic growth and development. According to the estimation and analysis in this paper, it is
indicated that Australia’s FDI net inflows truly will promote this country’s economic
development. Canada and Austria do not have a significant impact from FDI net inflows on
economic growth. For Israel and Netherlands, though they have significance of such
relationship, the results are not optimistic. On the contrary, the FDI net inflows has a negative
effect on their economic development. Such various results imply that the FDI to GDP
relationship is still ambiguous. Whether FDI inflows boosts the economic growth and
development still hasn’t received a conclusive and definite result. The reason needs to be
explored further in the future research.

But then, about the research on the causality from GDP to FDI, which has been mostly ignored
by previous literature, has got some findings. Until now, we have found that for these 5
countries, their GDP-FDI inflows relationship are significant, which implies GDP-FDI has a long-
run equilibrium relationship that the economic growth has a significant influence on the FDI
inflows. Yet it is still difficult to draw a definite conclusion on whether such significance is
positive or negative.

There are still some research work to be done in the future such as to analyze the detailed
reasons for the different effects (positive or negative) and the conditions which cause the
significant or insignificant relationship between GDP and FDI inflows. It is also valuable to
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compare the results among different countries. Furthermore, in this paper, the sample is from
1966 to 2005 which is not a long time period, which may be the reason of ambiguous results of
the growth effect of FDI. Therefore, it is of concern to do the future research on this topic by
using data with a longer time period if they are available.
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