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The current study intended to investigate the effect of foreign direct investment (FDI) on economic growth in
Africa and provide an estimate of panel data on 50 African countries during 1980-2009 based on a dynamic panel
data estimator (SYS-GMM)1 developed by Blundell and Bond (1998). The results of the present study indicated
that foreign direct investment flow had a significant effect on economic growth in Africa during the research
period. Furthermore, it found that low human resources did not restrict the effect of foreign direct investment and,
subsequently, foreign direct investment had a significant negative effect on economic growth during 1980-1994
while it had a positive effect during 1995-2009.
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Introduction
Several research has been done to investigate the
effect of foreign direct investment (FDI) flow on
the economic growth rate in various countries over
time. On the one hand, it is assumed that FDI flow
has a series of side effects including increased
employment, capital accumulation and knowledge
transfer in the host country In this regard, Crespo
and Fontoura (2007) summarized five main
channels of technological advancement associated
with foreign direct investment (FDI) flow as
follows:
Demonstration/Imitation, Labor Mobility, Exports,
Competition, and Backward and Forward Linkage
with Domestic Firms.
According to Crespo and Fontoura (2007), these
five main spillover channels act under the
following conditions:
i. Efforts of domestic firms to introduce new
technologies in domestic markets which have
been already used by multinational enterprises.
1

. Systematic Generalized Method of Moments (SYS-GMM)

ii. Hiring workers of multinational enterprises
(MNEs) in domestic firms who have already had
the ability and experience of using various
technologies in MNEs.
iii. Accessibility to greater distribution networks
(markets) to sell the products due to knowledge
of customers’ tastes and preferences in foreign
markets.
iv. Efficient utilization of existing technologies
and resources, or adopting new technology in
domestic firms in the process of production in
competition with multinational enterprises
(MNEs) in the world.
v. Establishing a relationship between
multinational enterprises and domestic firms
where domestic firms are either suppliers to
multinational enterprises (MNEs) or as
customers of intermediate inputs produced by
MNEs (Forward Linkage).

On the other hand, according to the new theories
of economic growth and endogenous growth
model of Ralle and Guellec (2003), the main factors
of economic growth briefly included investment in
physical capital, technology, human capital and
other public capitals. Therefore, the potential of
the relationship between foreign direct investment
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and economic growth is attained through human
capital and technology.
Most studies on developing countries have been
done without any special emphasis on Africa.
However, particular attention to African countries
may be interesting because foreign direct
investment (FDI) flow have been continuously on
the rise in this region within the past three decades
(Ostadi et al., 2013).
Nonetheless, the effect of foreign direct investment
on economic growth can be attributed to the lack
of investment attraction capacity in these
countries (Borensztein et al., 1998). It seems that
African countries cannot benefit from the effect of
investment spillover in the best conditions due to
the lack of human resources.
Moreover, with regard to the rank of African
countries in business reports, it seems that the
efforts of policy makers to create an appealing
business environment and attract foreign investors
is not sufficient.
Therefore, the analysis of foreign direct investment
flow may be important in order to strengthen the
economic capacities of African countries by making
appropriate economic policies to attract more
foreign direct investment.
First, foreign direct investment spillover into
Africa increased from 41 million dollars during
1980-1985 to 1064 million dollars during 2005 to
2009 on average indicating the average growth
rate %9 for all the studied periods.
Second, the average economic growth rate of the
region had an upsurge form %0.41 during 19801985 to %3.28 during 2005-2009.
In this regard, the present study intended to
provide a better understanding of the relationship
between foreign direct investment and economic
growth in order to fill the gap of FDI flow in Africa.
To this end, it investigated the effect of foreign
direct investment on economic growth in Africa
during 1980-2009. Therefore, the present study
was organized as ….
Section two provides a brief literature review in
this field. Section three describes the characteristic
of research model. Section four presents the data
used for modelling as well as methodological
aspects of estimation. Section five delivers the
experimental
results
along
with
their
interpretation. In finale, section six offers the
conclusion of the present study.
2. Literature Review
There are two sets of method to describe the
related literature of foreign direct investment and
economic growth. The first set uses specific
methods based on panel data while the second set
uses cross-sectional data through Ordinary Least
Squares (OLS), Seemingly Unrelated Regression
(SUR), and con-integration methods to analyze the
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countries. This set investigated the effect of foreign
direct investment on countries’ economic growth
with limitations (or without limitations).

2.1. Special Panel Data Method (Dynamic Panel
Data Estimator (GMM) 1, Fixed Effect Model and
Random Effect Model)
De Mello (1999) used co-integration analysis and
fixed effect model in various countries. The results
showed that the positive effect of foreign direct
investment on economic growth depends on the
degree of complementarity and displacement
between FDI and domestic investment. He also
noted that it is important to consider
heterogeneity between countries in the analyses
that may change the results. The feature of this
method is that the control variables of economic
growth are not used in investigating the effect of
FDI on economic growth. Therefore, this is a direct
approach which is not commonly used countries;
they found that FDI per se does not have any
positive effect on economic growth. Instead, if
economic
freedoms
(particularly
market
regulation) are considered, the positive effects of
FDI will be observed. They used GMM panel
estimator, AKA dynamic panel data model, in their
analyses. In their estimation equation of FDI, they
used index of economic freedom and control
variables to explain economic growth.
Yabi (2010) used a panel data on 57 developing
countries during 1980-1999. They showed that
FDI flow has not always had an effect on economic
growth. He noted that when heterogeneity is taken
into account, FDI has a positive effect on countries
with high economic growth (rather than countries
with low economic growth). These results were
derived from the estimation of instrumental
variables including a set of control variables such
as local investment, number of secondary
education years for the male population, inflation
rate, birth rate, government consumption, rule of
law, number of telephone lines per thousand
people etc. which explained economic growth.

2.2. Cross-sectional Data method (Ordinary
Least Square (OLS), Seemingly Unrelated
Regression (SUR) and Co-integration)
Blomsrtom et al. (1992) estimated data related to
the period of 1960-1985 using OLS. They showed
that FDI had a positive effect on economic growth
in countries with high revenues (rather than
countries low revenues). The results were based
on an equation that included the following
variables in addition to FDI:
The average ratio of secondary education students
to the population with appropriate age group for
enrollment, a variable to evaluate the dynamicity
1

. Generalized Method of Moments
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of prices, fixed capital formation as %1 of GDP and
variation in labor force participation rate.
Many subsequent studies in this category used a
set of additional variables including investment
attraction strategies, organizational and financial
development, and human capital level to
investigate the effects of FDI.
Balasubramanyam et al. (1996) analyzed a panel
data on 46 developing countries during 1970-1985
using OLS and GIV 1 estimators. They showed that
FDI was more effective in countries that promoted
exports than countries that imposed import
substitution policies. These results were derived
from an equation that used some variables
including labor force, stock of foreign capital, stock
of domestic capital and exports to determine
economic growth.
Borensztein et al. (1998) studied a panel data on
69 developing countries during 1970-1989. They
found that FDI promoted economic growth
through technology transfer. Nevertheless, they
noted that this positive effect is the result of
attracting advanced technologies that should be
conditioned at a certain level in the host country.
They derived their results from an equation that
utilized some variables as determinants of
economic growth. The variables included initial
GDP, government consumption, black market
premium on foreign exchange, measures of
political instability and political rights, a proxy
variable for financial variable, inflation rate,
measurement of institutional quality, human
capital, FDI, and an interaction term between FDI
and human capital.
These findings cover what Durham (2004)
proposed as the effect of FDI on the host country’s
absorptive capacity, particularly financial and
institutional development. These estimations were
based on an equation that included initial GDP,
human capital, investment ratio, FDI and various
interactive terms with FDI. This restriction on
financial development was also used by Alfaro et
al. (2004) who utilized a panel data on OECD 2
countries and non-OECD countries during 19751995. They found that while FDI significantly
promotes economic growth, the role of local
financial market cannot be neglected in achieving
these positive effects. These equations included
dummy variables for sub-Saharan African
countries as well as control variables such as initial
GDP, human capital, population growth and
government consumption. However, these findings
were not completely consistent with previous
studies in general and not approved by cointegration method in particular. In Pajooyan’s
(2006) study, co-integration techniques had
different results. In study by Herzer e al. (2008) on
1
2

. Generalized Instrumental Variable
. Organization for Economic Co-operation and Development

28 developing countries, it was found that FDI did
not have any effect on economic growth in most
countries, neither in the long run nor in the short
run. Even though their long-term and short-term
analyses of the relationship between FDI and
economic growth did not include control variables,
like the aforesaid studies, it was indicated that
there was not any long-term relationship between
FDI and GDP using Granger’s Causality Test.
De Mello (1999) studied the effect of FDI on
productivity growth based on a simple equation.
They found that the long-run effect of FDI on
economic growth of non-OECD countries can be
either positive or negative attributing to
macroeconomic
instability
and
severe
international credit constrains during the period
under examination (1970-1990).
Thanoon and Baharumshah (2006) studied a panel
data on Asian countries. They found that there was
a long-term relationship between economic
growth and following variables: domestic savings,
FDI, long-term and short-term liabilities.

3. Research Model
The present study intended to investigate the
potential effects of FDI on economic growth in
Africa. The method that is widely used in the
literature reviews is an augmented Solow Model
(Mankiw et al., 1992) which includes control
variables, as in the aforesaid studies. The
estimation equation proposed by Azman-Saini et
al. (2010) was used as default.
Equation (1):
Where, i and t are the indices of country and time
respectively; Y and FDI respectively signify
logarithmic value of per capita GDP at constant
prices of 2005 (from Purchasing Power Parity
(PPP)) and foreign direct investment as a
percentage of GDP at current prices; X is a matrix
of control variables while η and ε respectively
indicate country-specific effect and error terms.

Perkins et al. (2008) estimated the price
difference between countries and provided an
assessment of the actual volume of GDP using
PPP data. It is expected to observe a positive sign
of FDI coefficients in African countries.

A set of indices was intended in Matrix X in
Equation (1) as follows:

1. Government consumption (GOV) as a
percentage of per capita GDP at current prices.
(converted with PPP)
2. Logarithm of population size (POP)
3. Gross enrollment ratio in secondary
education (SEC)
4. A proxy variable representing domestic
investment (INVEST)
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Most of the variables above was utilized by
Borensztein et al. (1995), Borensztein et al. (1998),
Garrison and Lee (1995), McGrattan and Schmitz
(1999), Yabi (2010) and Savvides (1995).
Government consumption was included in the
aforesaid model based on Barro’s argument
(Barro, 1991; Garrison and Lee, 1995) that high
levels of government consumption reduce
economic growth through distortion in taxation
system or government spending programs which
do not promote the productivity of the private
sector.
Population (POP) and gross enrollment in
secondary education (SEC) are the variables of
human capital which were added to the augmented
Solow model and studied by Mankiw (1991) and
Barro (1992). However, according to Solow model,
SEC is expected to have a positive effect on
economic growth while POP is expected to have a
negative effect on economic growth (Mankiw et al.,
1992; Azman-Saini et al., 2010).
Investment is a key variable in Solow model which
was widely used in previous studies. It is one of the
main indicators of economic growth (Solow, 1956;
Mankiw et al., 1952). The interactive variable of
FDI × SEC was considered separately in the model
as utilized by Azman-Saini et al. (2010), Li and Liu
(2005), Borensztein et al. (1995) and Borensztein
et al. (1998). The interactive term showed that the
marginal effect of FDI on economic growth is
dependent on the levels of gross enrollment ratio
in secondary education

4. Data Analysis, Materials and Methods
4.1. Data
Data collection consisted of 50 African countries
during 1980-2009. This period was divided into 6
five-year sub-periods and resulted in 300
observations. The simple mean of variables was
calculated for each sub-period. The following
variables were extracted from Penn Tables: per
capita GDP at constant prices of 2005, share of
investment in per capita GDP at current prices,
share of government consumption in per capita
GDP at current prices, and size of population.
These resources were selected form a long time
series of data. Data on FDI flow were extracted
from the database of the United Nations
Conference for Trade and Development (UNCTAD).
Due to the unavailability of domestic investment
variable in Africa within the past three decades, it
was assumed that the difference between the share
of investment in GDP at current prices and foreign
direct investment was considered as a percentage
of GDP at current prices as a proxy variable
representing domestic investment variable.
This derivative variable was considered as an
instrumental variable to show the positive
relationship of domestic investment as a
34 |

percentage of GDP at current prices. However, it
would be better to divide the share of investment
into domestic and foreign investment. According to
Azman-Saini et al. (2010), creating moderator
variables may cause multicolinearity. Therefore,
the conditions for creating an interactive variable
using the two-step procedure are offered below.
Firstly, the variable of FDI × SEC should be
regressed on the variables of FDI and gross
enrollment ration in secondary education (SEC);
secondly, the remaining regression are used as
interactive terms.

4.2. Materials and Methods
In the present study, Generalized Method of
Moments (GMM) was used to estimate the
parameters of Equation (1), although several
methods such as two-step ordinary least squares
(2SLS) and three-step ordinary least squares
(3SLS) could also be used in simultaneous
equations. The decision to use GMM was made
according to Sevestre (2002) stating that 2SLS and
3SLS are special cases of GMM. Generalized
method of moments (GMM) controls simultaneous
bias that may appear due to the presence of
endogenous explanatory variables. For instance,
we know the following points:
1. Economic growth is determinant of FDI flow
according to some studies (Habib & Zurawicki,
2002; Drabek & Payne, 2010).
2. Domestic investment is dependent on cyclical
conditions caused by economic activities.
The fundamental method was the one proposed by
Arellano and Bond (1991) which was developed
using independent variables to perform
regression. Blundell and Bond (1998) have helped
to improve this method by providing additional
instruments and drawing on the results of Arellano
and Bond (1991) and Arellano and Bover (1995)
based on systematic generalize method of
moments (SYS-GMM). Indeed, this is how to
estimate coefficients of Equation (1). In this study,
the number of time series was 6 (T=6) and the
number of countries was 50 (N=50).
Following Rudman (2009), who used GMM to
study a number instrumental variables, the
present study used a limited number of these
instrumental variables in a matrix framework. The
results of one-step and two-step estimations are
presented. For the one-step estimation,
Windmeijer’s term was used. At the global level, all
variables are considered as either weakly
exogenous or endogenous variables (Windmeijer,
2005). Sargan-Hansen Test was used to validate
the instrumental variables and J-test was used to
identify the restrictions.
In Equation (2), the variable of FSECit=FDIi,t×
SECit is an exogenous variable.
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Equation (2):

Arellano-Bond’s test, first-order and second-order
autocorrelation test, was performed to testify the
hypothesis that there is not any first-order and
second-order serial autocorrelation in error terms
due to the removal of individual variables form
fixed effect model.

5. Experimental Results
Table (1) displays the simple mean of variables
during the 6 five-year sub-periods. According to
Table (1), the structural failure can be identified in
the process of FDI in Africa during both subperiods of 1980-1994 and 1995-2009. In fact, the
absolute value of FDI flow and share of FDI, as a
percentage of GDP, was more than double from the
1990-1994 period to the 1995-1999 period.

Table 1: Calculation of mean of variables for 6 sub-periods during 1980-2009

Table (2) presents the correlation coefficient of the
intended variables. It indicates that there was a
positive, through weak, correlation between FDI
and per capita GDP in all the 50 African countries
during 1980-2009. The variable of Y correlated
highly with gross enrollment in secondary
education (SEC) and national domestic investment
(INV). The following results were obtained
according to the aforesaid descriptive analysis:

- The variation of Y was mainly explained by SEC
and INV.
- The effect of population size (POP) on
economic growth might be either negative or
insignificant.
- The effect of FDI on economic growth was
under question yet and this variable could not
necessarily explain a considerable portion of
variations of the dependent variable (Y).

The results of correlation matrix of the intended
sub-periods were completely different from the
initial results obtained above. The only remarkable
result is that the correlation coefficient between
FDI and GDPCAP was higher during 1995-2009
than 1980-1994. Table (3) presents the descriptive
statistics of all the variables used in the equation,
except for POP (a stock variable). The standard

deviations of Y, FDI and FDI as a percentage of GDP
were greater than the mean, with a coefficient
above 1.3.

Table 2: Correlation matrix of intended variable during 1980-2009
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Table 3: Descriptive Statistics of 50 African countries during 1980-2009

Table (4) presents the results of regression for a
complete sample of 50 African countries during
1980-2009. In Table (4), the columns of (4.1) and
(4.2) are related to the results of one-step
estimators while the columns of (4.3) and (4.4)
display the results of two-step Windmeijer
Correction.
In general, Arellano-Bond test showed that there
was not any first-order or second-order
autocorrelation between the equations. SarganHansen’s test was used to validate the hypothesis
that the instrumental variable is not rejected in
equations. Therefore, according to the results of
these tests, it can be concluded that the estimated
coefficients yielded the same results. In general,

the effects of control variables, except for domestic
investment, were not very significant. Regarding
FDI spillover into Africa and according to Equation
(4), it can be noticed that FDI had a significant
positive effect on economic growth. Thus, FDI
promoted economic growth. This effect, indeed,
was greater than the effect of domestic investment.
These results were not consistent with the findings
of Yabi (2010), Herzer et al. (2008) and Durham
(2004) on developing countries whereas they were
in line with the findings of Blomsrtom et al. (1992),
Balasubramanyam et al. (1996), Borensztein et al.
(1998), Thanoon and Baharumshah (2006).

Furthermore, the interactive variable was not
significantly different from zero. That is, there was
not any possibility for the positive effect FDI on

economic growth in Africa, which was in conflict
with the findings of Borensztein et al. (1998). The
aforementioned results changed slightly by

Table 4: Panel estimation of the effect of FDI on per capita GDP in 30 African countries during 1980-2009
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performing the above analyses for more than two
sub-periods.
Table (5) presents the estimation results of
instrumental variables. Accordingly, the variable of
SEC had a positive effect on economic growth
during 1980-1994 while its effect was not
noticeable during 1995-2009.
These inequalities may be justified by the
Savvides’s (1995) argument about the low quality
of education in Africa even though several regional
and international institutions such as the United
Nations Economic Commission for Africa (UNECA)
and African Development Bank (AFDB) have
implemented various programs that have brought
progress in this regard. The domestic investment
had a positive effect on economic growth during
1995-2009 while it was not the case during 19801994. In fact, as shown in Equation (2), domestic
investments had a positive effect on economic
growth during 1980-1994 at %10 confidence level
(Dargahi, 2006). Table (5) shows that FDI had a

negative effect on economic growth during 19801994 while it had a positive effect on economic
growth during 1994-2009.
These contradictory effects might be due to the
spillover of FDI into Africa during 1980-1995. For
instance, following the implementation of
structural adjustment programs of Washington
Consensus that had begun since late 1980s and
generally included a specific component under the
title ‘’economic liberalization’’, several enterprises
that were entrusted to foreign investors reduced
the employed labor force in order to improve
profitability. Hence, it is no wonder that the
unemployment rate increased and household
consumption reduced subsequently (Fadaei and
Kazemi, 2012). Nevertheless, according to the
results of Table (4) based on GMM, it does not
seem that the absorptive capacity of countries
(Human capital) was a key element in these subperiods both.

The above results may complicate the analysis of
the effect of FDI on economic growth in Africa due
to the lack of a longer time series.

economic growth during 1980-1994 while it was
positive during 1995-2009. It seems that the
negative effect of foreign direct investment on
economic growth during 1980-1994 is related to
the implementation of structural adjustment
programs including privatization etc. Whereas, its
positive effect during 1995-2009 contributed to
the improvement of business environment as well
as increased economic growth, increased export of
goods and services. Policy makers are
recommended to make policies so as to attract
more foreign investors. Even though the present
study did not find any significant relationship
between human capital and economic growth,
Governments are recommended to emphasize

Table 5: Analysis of the effect of FDI on GDP in 50 African countries during 1980-2009

6. Conclusion
The present study intended to investigate the
effect of foreign direct investment (FDI) flow on
economic growth of 50 African countries during
1980-2009. To this end, panel data analysis (PDA)
method was used. The results indicated that the
foreign direct investment (FDI) spillover into
Africa had a significant effect on economic growth
over the past 30 years. This effect, however, was
not quite the same during this period. Indeed,
foreign direct investment had a negative effect on
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workforce training with better quality and
improve the business environment for better
effectiveness of foreign direct investment on
economic growth. These actions may, in the long
run, help to change the nature of foreign direct
investment. Nevertheless, the current study also
presented some of the limitations that allow the
use of a proxy variable representing the domestic
investment, such as lack of a complete annual time
series for some indicators, lack of statistics and
data on governance and development of financial
markets. Limitations on the time series of gross
enrollment in secondary education was resolved
using annual mean of existing data.
In general, the present study can conclude that
foreign direct investment is a necessary but not
sufficient requirement for the development of
economic growth in the intended countries.
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