Applied Economics and Finance

Vol. 3, No. 1; February 2016

e ame ISSN 2332-7294 E-ISSN 2332-7308
Published by Redfame Publishing

URL: http://aef.redfame.com

The Impact of Foreign Direct Investment (FDI) on Economic Growth
in Eastern Africa: Evidence from Panel Data Analysis

Seiko Minota Zekarias'
'Department of Development Economics, Ethiopian Civil Service University, Addis Ababa, Ethiopia.
Correspondence: Seiko Minota Zekarias, Department of Development Economics, Ethiopian Civil Service University,
Addis Ababa, Ethiopia. E-mail:zms.ethiopia@gmail.com

Received: December 4, 2015 Accepted: December 16, 2015 Available online: January 20, 2016
doi:10.11114/aef.v3i1.1317 URL: http://dx.doi.org/10.11114/aef.v3i1.1317
Abstract

This study has analyzed the impact of Foreign Direct Investment (FDI) on Economic growth in 14 Eastern Africa
countries by employing 34 years (1980-2013) panel data, using dynamic GMM estimators after checking for
autocorrelation and model specification tests. Developing countries have been attracting FDI attempting to reduce
resource gaps, technology gap, unemployment and trade deficits. However, unlike classical growth theories, the
empirical studies sought inconclusive effect of FDI on growth. The findings confirm that FDI has positive and
marginally significant effect of FDI on economic growth, the rate of economic conditional convergence at 5%, absence
of significant crowding out effect moving from FDI to domestic investment, interdependence of domestic investment
and trade openness in the sub-region. Thus, | conclude that FDI is a key deriver of economic growth and a catalyst to
economic conditional convergence in Eastern Africa; so, the subregion need to attract more FDI by improving
investment environment, strengthening regional integration, developing human capital and basic infrastructure, and
promoting export-oriented investment.

Keywords: Foreign Direct Investment (FDI), Economic Growth, Eastern Africa, Generalized Method of
Moments (GMM)

1. Introduction
1.1 Background

International Institute for Sustainable Development [1ISD] (Mann et.al., 2005), acknowledged the role Foreign Direct
Investment (FDI) for sustainable development. Globalization and resource gap has enhanced the global flow of FDI
especially since 1980s (UNCTAD, 2014). For instance, the world inflow of FDI rose from $13.3billion in 1970 to $1.45
trillion in 2013; while the developing countries share went from $ 3.8 billion to $ 0.8 trillion in the same period.
Similarly, the inflow of FDI to Africa increased from $1.3 billion in 1970 to $57.2 billion and that of Eastern Africa
went from $0.1billion to $14.6 billion. Although the abosolute inflow figure has increased overtime at world level, the
developed countries have ever received larger share of FDI than the developing ones except in 2012 and 2013.

The question of development in Africa and Eastern Africa (EA) remains a series challenge. The region never met
investment demand mainly due to capital constraint. Economic growth is determined by the level of investment and
saving, the sub-region’s saving is quite low (Joupouognigni and Ndambendia, 2010; Alfaro, et.al, 2003). On the
otherhand, the ever increasing population demands more than what the sub-region can supply as its productive capacity
is very low (Kabundi & Loots, 2012; Kinyondo, 2012, Adb,2013 ). To address such problems, many developing
countries including Africa took investment reforms to attract more foreign investment. Consequently, more than half of
all private capital flows to developing countries was accounted by FDI in 1988 (UNCTAD, 1999,2008,2012). Similarly,
the growth rate of FDI inflows to Africa and Eastern Africa has increased in absolute terms between 1970 and 2013
(Esso, 2010; UNCTAD, 2014). Eastern Africa has been attracting large number of foreign investors. For example, while
Africa’s FDI share out of developing countries fall from 33% in 1970 to 7.3% in 2013, EA share out of Africa rose from
6.3% in 1970 to 25.5 % in 2013. Despite the rise in FDI inflows to EA, its impact did not studied well by applying
dynamic growth methods.

African Development Bank [AfDB] (2014) stated thirteen (13) Eastern Africa countries; including five landlocked
nations: Burundi, Rwanda, Uganda, South Sudan and Ethiopia; two island nations: Comoros and Seychelles; and six
coastal countries: Somalia, Sudan, Eritrea, Djibouti, Kenya and Tanzania. The existence of growing population,
expanding market, untapped natural resources with diverse culture, history and social value can give EA competitive
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strength. During the last decade, EA has been among the fastest growing regions in the world. It could achieve an
average real GDP growth of 6.6% per annum ( 2000-2009) which approaches the millennium development target of 7 %
per annum; how to sustain high growth rates and make growth more inclusive become the current challenge
(AfDB,2014). Despite remarkable improvements in access to social services (e.g. education and health), yet substantial
variability is observed in the sub-region.

Given huge development potential, EA is still among the poorest regions. Food insecurity, malnutrition and gender
inequality; continuous conflict remains substantial bottleneck of the sub-region. The three basic economic sectors;
agriculture, industry and service are less productive. Agriculture- the dominant sector follows traditional system, which
do not produce surplus. The industry remains infant while the service sector recently accounts larger share of GDP,
implying the presence of poor forward and backward linkages among the sectors (AfDB, 2014). African
competitiveness report 2015 underlined the importance of structural transformation to ensure sustainable development
in the countries of sub-region (World Economic Forum [WEF], 2015).

1.2 The Problem and Purpose

Although most gorwh theories aknowledge the direct and indirect contribution of FDI to investment and growth
(Rugman ,2010), the empirical evidences indicate that the development role of FDI is controvesial (Agrawal, 2011;
Alege & Ogundipe, 2013). The proponents of FDI argue that FDI is an alternative source of capital, technology and
skill gain, increase production and trade networks; enhance socioeconomic development (OECD, 2002, 2008). Contrary
to this, some other shcholars (Abadi, 2011; Agrawal, 2011; and Abdulahi, 2012; Alege & Ogundipe, 2013) argue that
FDI retards economic growth through crowding out of domestic infant industries , exploiting local resources,
repatriating profits to their home countries, opening door for corruption by some public officials. Also both host and
home country, industry specific factors can condition the growth impact of FDI (Eddine, et. al., 2014).

Past emprical studies contradiction might be due to methodological problems of using linear models for such dynamic
growth model and exclusion of some important explanatory variables. Linear models can not capture unobserved
counry specific influences, which may yield baised and inconsstent results. To address this, the dynamic GMM was
used, which systematically captures both random and fixed effects. Analyzing the actual effect of FDI is vital to provide
concrete information for policy makers,governmwents and development actors. Therefore,the purpose of the study was
to investigate the impact of FDI on economic growth and to examine the economic conditional convergence in Eastern
Africa.The analysis was based on endogenous growth theory especially on eclectic paradium, emprically on
unconditional convergence and econometrically on GMM estimators.

1.3 Literature Review
Here, the theoretical and empirical literature and conceptual frame work of the study are brefly discussed.
1.3.1 Theoretical Literature

Foreign capital often takes two main forms: private foreign investment and foreign aid. Foreign private investment can
also be foreign direct investment and portfolio investment ( Ilhan,2007; Lamine, 2010). Organization for economic
cooperation and development (OECD) defines FDI as:

Foreign direct investment reflects establishing a lasting interest by a resident enterprise in one economy (direct investor)
in an enterprise (direct investment enterprise) that is resident in an economy other than that of the direct investor. The
lasting interest implies the existence of a long-term relationship between the direct investor and the direct investment
enterprise and a significant degree of influence on the management of the enterprise. The direct or indirect ownership
of 10% or more of the voting power of an enterprise resident in one economy by an investor resident in another
economy is evidence of such a relationship ( OECD, 2008, 48).

Different types of FDI are identified based on various criteria. Based on the strategic motive of investment, FDI is
classified as market-seeking FDI, resource-seeking FDI, efficiency-seeking FDI and strategic asset seeking FDI
(Kinyondo, 2012 ; 1lhan,2007; Spatz, 2004). Furthermore, there are horizontal, vertical, and diversified FDI depending
on the scope of activity (Beugelsdijk & Zwinkels, 2008). Based on investment strategy, FDI can be greenfield
investment, brownfield investment, cross-boarder merger and acquisitions, and joint ventures (UNCTAD, 2013a; Esso,
2010; Kinyondo, 2012 ; Rajan, 2004; Solomon, 2008).

The recent theories of FDI include; product life cycle theory, monopolistic-advantage theory, internalization theory, and
the eclectic paradigm (Solomon, 2008;Assefa, 2006; Patterson, et. al, 2004; Dunning, 1993). But, this study was
focused on the Ecletic Theory.The eclectic paradigm offers a general framework for explaining international production.
Dunning’s OLI framework combines three advantages which motivates FDI: Ownership advantage (O), Location
advantage(L) and Internalization advantage(l) (Dunning, 1993; Dunning, 2000). It links a macroeconomic theory of
international trade (L) and a microeconomic theory of the firm (O & I). The key assertion is that all three factors are
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important in determining the extent and pattern of FDI. Ownership-specific advantages refers to firm’s access to
tangible assets such as natural endowments, manpower, and capital; and intangible assets such as technology and
information, managerial, marketing, and entrepreneurial skills, and organizational systems to which other firms do not
have access (Gattai, 2006; Soci, 2002). Location-specific advantage corresponds to the factor endowments introducing
a market structure, government legislation and policies, and the political, legal, and cultural environments in which FDI
is undertaken. Finally, Internalization advantage explains firm’s inherent flexibility and capacity to operate.The eclectic
paradigm provides more comprehensive view of explaining FDI than the product life-cycle theory, the monopolistic
advantage, or the internalization theory. OLI model integrates country specific, ownership-specific, and internalization
factors in articulating the logic and benefits of international production (Dunning, 1993; Dunning, 2000).

FDI and economic growth are closely related. The theoretical foundation of FDI is the classical international trade
theory of comparative advantage (David Ricardo) and differences in factor endowments (Heckscher-Ohlin model)
between countries (Sala & Trivin, 2014;Assefa, 2006). Furthermore, the importance of capital to an economy has been
well stated in Keynesian, neoclassical and endogenous growth theories. Following the US great depression of 1930s, the
Keynesian growth model came into existentence with the assumptions that output is proportional to the stock of capital
and factor inputs (Balasubramanyam, 1996). The Solow’s neoclassical growth model suggests that FDI increases capital
stock and growth in a host economy through enhancing capital formation. According to neoclassical growth models
with diminishing returns to capital, FDI has only a short-run growth effect as countries move towards a new steady state.
Contrarily, endogenous growth theory assumes that FDI is more effective than domestic investment as it incorporates
new technologies in the production function (Romer, 1990; 1994). It asumes that FDI associated technological
spillovers offset the effects of diminishing returns to capital and keep the economy on a long-term growth
path(Kotrajaras, 2010; Ozturk, 2007). Endogenous growth literature identifys two distinct approaches that incorporate
human capital into economic growth models. The first approach regards the accumulation of human capital as an engine
of growth (Ibid, Nelson, 1966) while,the second approach emphasizes the role of human capital stock in the process of
innovation and adoption of new technologies (Ibid).

Most recently, the new growth theories aknowledge the importance of FDI to commence economic growth through
financing new investment and technology transfer ( Sala & Trivin, 2014). Unlike the previous ones, the new growth
models (Romer-Lucas models) emphasize the role of research and development, human capital accumulation and
externalities on economic growth.

Extending engogeneous growth model, economic convergence hypothesis states the contribution of FDI. There are two
types of economic convergences; unconditional (absolute) convergence and conditional (relative) convergence (Sara &
Trivin ,2014). Unconditional convergence occurs when poor countries grow faster than rich ones independent of the
political and socioeconomic factors. The relative economic convergence is about diminishing the existing differences in
income between relatively similar countries or regions (Havlik, 2013; Lucas, 1988). Indeed, we do not assume perfect
similarity in growth levels between EA countries, but, the prolonged socioeconomic & other linkages matter (Kaitila,
2005). FDI has non-linear effect on economic growth, and its effect is conditioned by multiple host and home country
related variables.

1.3.2 Empirical Literature

Some empirical evidences reveal FDI as crucial to economic growth. Others argue that the effect of FDI depends on
degree of complementarity and substitution between FDI and domestic investment, macroeconomic stability,
institutional and legal framework, knowledge and human capital , trade openness, and other socioeconomic and
demographic characteristics ( Agrawal, 2011,2015;Sala & Trivin, 2014; Alege & Ogundipe, 2013; Abadi, 2011,
Lamine, 2010; Beugelsdijk & Zwinkels, 2008;). Generally, the empirical evidences show different results; positive ,
marginal, negative, and neutral effects of FDI on growth.

Among empirical works found positive effect of FDI on economic growth are; DeMello (1997), Obwona (2001),
Ayanwale (2007), Sala and Trivin (2014); Agrawal (2015). Similarly, Sukar et. al. (2004) and Akinlo (2004) sought a
marginal contribution of FDI to growth. Still other researchers argue that the effect of FDI on economic growth is not
an automatic effect, but it depends on various country specific factors. For similar argument, DeMello (1997),
Blomstrom et al. (2000), and UNCTAD (1998, 2008, and 2013) pointed that the effect of FDI on growth is directly
related to the level of development of a host country( Abdul, 2007 ).

Other studies also revealed that the effect of FDI on economic growth depend on the level of human capital (Abdalla,
2013; Sukar & Hassan, 2007; Borensztein, 1998). Recently, UNCTAD (2013) and other studies (Sala & Trivin, 2014;
IMF, 2009) suggest that the positive effect of FDI depend on openness to international trade. FDI can broaden access to
export markets by using foreign firms as channels to distribute goods in foreign markets through created global trade
experience and networks.
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Contrarily, Alege & Ogundipe (2013), found a negative effect of FDI on economic growth in ECOWAS region. He
added that the incidence of negative effect gets stronger with the level of under development; growth stimulating effect
of FDI depends on human capital, quality of institutions, infrastructure and other country specific factors.

Sukar and Hassan (2011) investigated “the effects of foreign direct investment on economic growth: the case of
sub-Sahara Africa” by using 25 years panel data over the period 1975-1999. Thus, they found marginally significant
positive effect of FDI on economic growth.

Recently, Sala and Trivin (2014) studied on the “Openness, Investment and Growth in Sub-Saharan Africa”. They used
OLS regression and GMM method to estimate the dynamic growth model from panel data ( 1980-2009); examined both
conditional and unconditional convergence model.The finding was that globalization (trade openness) and FDI have
significant effect on economic growth in the past three decades.

Agrawal (2015) analyzed “Foreign Direct Investment & Economic Growth in BRICS Economies: A Panel Data
Analysis. He focused on cointegration and causality analysis at panel level which indicated the presence of long run
relationship between FDI and economic growth in BRICS.

1.3.3 Conceptual Frame Work

The conceptual frame work (see figure 1.1) was designed from theoretical basis, practical observations and empirical
evidences. Dunning’s eclectic (OLI) paradigm is my theoretical base, which is dominant analytical frame work for
accommodating various determinants of FDI. OLI model explains foreign production from three interdependent
variables. Ownership advantage (O) asserts how foreign firms enjoy competitive advantage relative to domestic firms.
Location advantage (L) of firms is determined by natural resource endowments; market size; assets (skilled labor,
technology & infrastructure); and the subregion’s regulatory and policy position. Internalization advantage (1) assesses
how firms create and use their core competencies, given the location attractions of EA countries. Foreign firms invest in
host countries mainly to exploit such advantages with prifit maximization motive. Regulatory and policy position
determines the level of investment, production and economic growth of EA. Indeed,domestic and international
investment policies affect the level of FDI. Furtherrmore, the macroeconomic stabilization such as fiscal and monetary
policies, tax system, etc determine the level of investment and growth. The current economic condition of Eastern
Africa, and the existing resource gap justifies the practical relevance of FDI. Thus, | assume that FDI directly affects
economic growth and indirectly other growth determinants that are shown in the model.

Eclectic Paradium (OLI Model)
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Figure 1.1 The Impact of FDI on Economic Growth
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1.4 Hypotheses

Basically the study attempted to examine wheaher FDI significantly contributes to economic growth, and wheather
there is economic conditional convergence in Eastern Africa (EA). Depending on the purpose, literature review and
observations, three points were hypotheized to be tested statistically. First, FDI will have positive and significant impact
on economic growth in EA. Second, FDI does not crowd out domestic private investment in EA. Third, there will be an
economic conditional convergence in EA countries.

Both assumptions are supported by growth theories (kenesian, classical, neoclassical,endogenous) international
institutions (WB, UNCTAD,AfDB) and empirical evidences. Conditional convergence theory (Mankiw,1992) argues
that countries or group of countries can converge to their steady state level of income in the long run. By implication we
assume that EA countries (having similar economic condition) can conditionally converge to their steady state if they
are exposed to some similar intervention or treatement( in our case receive FDI).

2. Methodology

The Generalized Methods of Moments (GMM) technique was used to estimate 34 years panel data from 14 EA
countries.The design is berifely presented as follows.

2.1 Population and Sample

The United Nations Conference on Trade and Development (UNCTAD) classification was used to determine the sample,
since it provides easier access to organized data (individual & regional). Based on UNCTAD classification, Eastern
Africa comprises eighteen (18) countries namely; Burundi, Comoros, Ethiopia, Kenya, Madagascar, Malawi, Mauritius,
Mozambique, Seychelles, Rwanda, Uganda, Tanzania, Zambia, and Zimbabwe, Djibuti, Eritria, Sumalia, and South
Sudan . However, the last four countries were not included in the main study because of data shortage. Therefore, the
first fourteen (14) countries were included in the econometric analysis, since they have suffiecnt data.

2.2 Data Source and Its Process

The data was obtained from international sources incuding UNCTAD statistics, International Monetary Fund (IMF), and
World Development Indicators (WDI) of World Bank. The study has used 34 years panel data ranging from 1980-2013
for 14 Eastern Africa counties. The data was estimated in two forms ; balanced annual data and standard five yesrs
average data. The estimated none-overlapping five-year average data was designed to deal with possible endogenity
among regressors, effects of business cycle, and to capture the effect of non-immediate responding variables like human
capital and infrastructure ( Sala & Trivin,204). As a result, seven waves were estimated for both the dependent and
independent variables. Furthermore, stock FDI was used for regression analysis, because stock FDI is relatively stable
than flow FDI.

2.3 Definition of Variables

Unlike some studies ( Agrawal, 2015; Alege and Ogundipe, 2013;Njoupouognigni, 2010) , this study included many
explanatory variables and regional dummies. The dependent variable is growth of per capita real GDP, while the
explanatory variables include initial per capita real GDP, Y; Foreign direct investment ,FDI; and others ( see table 2.1).
However, some important variables such as political risk index, good governance, financial crisis, real exchange rate
were not included due to lack of data. Conditional convergence is measured from initial per capita real GDP and its lags
(Bichaka Fayissa, 2008). For more information,refer table 2.1.

Table 2.1. Definition of Variables

Variable Definition or Description Sign Source
Y Annual percentage growth rate of per capita real gross domestic + WDI/WB
product for country i at time t. or -

InY Natural logarithm of initial per capita real gross domestic product + WDI/WB
(constant 2005 US $) for country i at time t. or -

FDI Foreign direct investment ( stock) inflows as percentage of GDP + UNCTAD
for country i at time t.

DI Domestic private investment-gross fixed capital formation as + WDI/WB
percentage of GDP of host country i at time t.

HC Human capital-primary school enrollment as percentage of gross + WDI/WB
total enrollment for country i at time t.

LF Labor force- the number of people aged between 15-64 as + WDI/WB
percentage of total population for country i at time t.

INFRA Infrastructure-the number of mobile cellular subscription Per + WDI/WB
hundred (100) person for country i at time t.

OPEN Openness-the sum of export and import value as percentage of + WDI/WB
GDP for country i at time t.

INF Inflation- Annual GDP deflator in percent for country i at time t. - WDI/WB

DIGAD Dummy variable for intergovernmental authority on development. + AU
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It takes 1 if the country is a member of IGAD and 0 otherwise.

DEAC Dummy variable for Eastern African community. It takes 1 if the + AU
country is a member of EAC and 0 otherwise.

DCOMESA Dummy variable for common markets for Eastern and Southern + AU
Africa. It takes 1 if the country is a member of COMESA and 0
otherwise.

Source: Author, 2015 ( Compiled from WDI,UNCTAD, AU), AU- African Union
2.4 Econometric Model Specification
Foreign direct investment is required to rduce the capital gap and hence income gap between developing and developed
countries (Romer, 1986, 1990, 1994). Under endogenous growth view, FDI impacts growth trough improving the
productivity of domestic and foreign resources (DeMello, 1997; Alege & Ogundipe, 2013; Sala & Trivin, 2014), hence,
the relation between FDI and economic growth can be framed from augmented Cobb-Douglas production function as
follows:

Y=f[Ky K; LE]=A LY K# EB-] 1)
Where; Y is growth of output, Ky is domestic capital, K; is foreign capital, L is labor, E is the spillover effect from FDI,
a and B are the elasticity of labor and capital to output (YY) respectively, and A refers efficiency of production.

Human capital augmented Lucas model (Lucas, 1988, Romer, 1994) divides labor in to human capital (HC) and raw
labor (LF) based on its productivity. Furthermore, the rate of economic growth is affected by the stock of capital (Yy),
the level of infrastructure (INFRA), inflation (INF), foreign trade (OPEN) and institutional factors (Sukar & Hassan ,
2011; Alege & Ogundipe, 2013; Sala & Trivin, 2014; AfDB, 2014). In our case, the institutional factors are regional
dummies (RD) include, IGAD, EAC & COMESA.

In line with the endogenous growth assumption, the above growth determinants are augmented in to equation (1) to
yield the implicit growth equation:
Y=f [Y,, FDI, DI, HC, LF, INFRA OPEN, INF, RD, ¢] (2

Where; Y is growth of output, Y g is stock of capital, FDI is foreign direct investment, HC is the human capital, LF is the
labor force, INFRA is infrastructure, OPEN is the value of foreign trade, INF is the rate of inflation, RD is regional
dummies, and ¢ is the general error term.

Since the relationship between growth of output (dependent variable) and independent variables is non-linear, the
explicit form of the model given in equation (2) can be rewritten as:

Y=Af[Y/ FDI” DI””HC’*LF” INFRA”OPEN’" INF”* IGAD” EAC”°COMESA™ £1(3)

Where; Yy, is a stock of capital;, 3, 3, .., 3, are respective factor contributions to growth; ¢ is error term.

As panel models comprise both longitudinal and cross sectional data, it has dynamic dimensions across space, time, and
variables (Wooldrigge, 2005). In our case, there are 14 cross countries, 34 years data and 11 variables. Therefore,
equation (3) is further modified to include cross sectional units and time horizon explicitly. Thus, the dynamic
cross-country growth model is given as:

Y =AY 22

M FDI DI HCH LF/ INFRAZ OPEN/" INF/ IGAD.® EACZ*COMESA/: U, 1(4)

Where; i refers cross-sectional units, i.e. countries; t refers is time units ,in years which ranges from 1980-2013; U, is
the composite disturbance term which includes: £ is the unobservable country specific effects, v, refers time specific

effects, and ¢&;, refers the idiosyncratic error term.
For computational convenience and easier understanding, the non-linear equation is converted in to linear equation
trough logarithmic transformation as follows:
Yi = Fo+ AInY, y + B,FDl + B;Dly + B HC, + S LF, + G INFRA, + 5,0PEN;,
+ BINF, + B,IGAD, + ,,EAC, + f3,,COMESA, +U,

()
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Where; g is the intercept; g, g.,..., ,, are coefficients of respective explanatory variables; /3, is the coefficient of

conditional convergence Y, is the growth rate of per capita real GDP-the dependent variable; InY,, is first lag natural

logarithm of per capita real GDP; others as defined in table 2.1.

Checking the existence and rate of economic convergence is our objective. Absolute convergence (sigma, & ) occurs
when poor countries (regions) grow faster than rich countries independent of the political and socioeconomic structure
of each country (Young, et. al., 2008). This real convergence may narrow down differences in economic growth
between poor and rich countries or regions (Havlik, 2013; Lucas, 1988). Literature (Sala & Trivin, 2014) empirically
detecte absolute convergence when the estimated coefficients of initial income is negative from a univariate equation.
Unconditional convergence is checked by using the dynamic growth model:

Yo =i+ LYty (6)

Where, 'y, is the natural log difference of per capita real GDP is, and Y, is the lagged natural logarithm of per

it—1
capita real GDP. However, such model is criticized due to the inherent problem of omitted-variables bias (Sala & Trivin,
2014). For example, our variable of interest-FDI is not included in the model (equation 6) and since countries are from
the same economic region (EA); it seems not apropriate model for us.

Conditional (beta, B) convergence is found when an economy or group of economies move towards its/their own long
run steady-state income level, which is determined by the political and socio-economic structure of an economy or
group of economies (Ibid) . Technically, B convergence occurs when there is a negative relationship between the initial
per capita GDP and growth of GDP by controlling covariates (Kaitila, 2005). Conditional convergence is estimated in a
multivariate regression, which augments country specific, time specific, and random effects to yield the standard
dynamic growth model of the form:

Yie =Bo+ BYipa Xy + 14+ v + &y ()

Where; B, is intercept to be estimated; and g, is a conditional convergence rate to be estimated; X, isa row vector
of growth determinants, 14 is a country specific fixed-effects that controls for time-invariant differences across

countries that are not controlled by regresses , Xi.; Vv, is time fixed-effects controlling for temporary shocks common

across countries; and &, is an idiosyncratic error which is usually independent of both the regressors, X, and the

it
individual error component, ,,, and hence it has a zero mean white-noise residual.

One can employ both balanced annual panel data and five years average panel data to estimate growth models. However,
estimating growth models by using only annual data may result in two biases; the problem of potential endogenity
among covariates and uncounted country specific effects (Sala & Trivin, 2014; Barro, 2000, 1991; Beck, 2000).
Therefore, as standard practice, we took none-overlapping five-year average data to deal with expected endogenity
problem among explanatory variables, business cycles effects, to capture the effect of non-immediate responding
variables (such as human capital & infrastructure in our case). So, the analysis from five year average panel data
focuses on the long run situations; to include this, equation (7) is slightly modified as follows:

Yiie=B+BY,+S Xie + g+, + iy ®)

Where; 'y is the initial per capita real GDP (for each five-year period), & s, is the conditional convergence rate.

The advantage of using five years average is twofold. First, the variables available only for five year periods are good
proxy for true unobserved effects .Second, business cycle effects may adversely influence economic behaviors; for
example, adaptive expectations on inflation often lead to irrational business decisions and such effects can be removed
trough this technique. Furthermore, since the length of business cycle is usually the same, its effect is also identical
across countries.

2.5 Additional Models

By adapting synergy analysis on merger and acquisition made by Corson, et. al. (2004), additional interactive growth
models are developed with the assumption that synergy effect of covariates would influence growth. As a result,
equation (7) captures the combined effect of FDI and the rest repressors, X i, on the dependent variable, Y, . Again, the

growth impact of FDI with and without other important covariates will not be the same. Indeed, literature recognizes the
role of factor interdependences in influencing economic growth (UNCTAD, 2012, 2014; Abdalla, 2013). For example,
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well developed infrastructure attracts more foreign firms than otherwise; availability of competent human capital speeds
he return from investment, etc, ceteris paribus. So, examining the combined effect of all regressors was needed.

Equation (9) shows the combined marginal effect of all covariates on economic growth ( Sala & Trivin, 2014). It is
computed by following five procedures; (1) perform formal regression on equation (7); (2) take the sum of all
coefficients of right hand side variables included in the model to find weighted coefficient, (3) multiply this weighted
coefficient with FDI, and (4) regress weighted value of covariates on Y; (5) finally, identify & analyze the resulting
estimators as combined marginal effects on the rate of growth. The combined effects growth model is given as:

Yie =@ + @, In Yiea T @, fdiLt + U, (9)

Where; Yit s the estimated growth rate of per capita real GDP; Dojis the weighed constant intercept; . s the

combined conditional convergence term; Iy is the weighted initial per capita real GDP ; ®2 is the combined
effect of FDI together with other repressor’s on the growth rate of per capita real GDP; and fdli't is the weighted
foreign direct investment as percentage of GDP.

Furthermore, we have formulated the paired effects model of three variables on the growth rate of the Eastern Africa.
The purpose is to examine the mutual effects of two variables on the economic growth (Y-gpcrgdp). The variables are
foreign direct investment (FDI), gross domestic investment (DI) and trade openness (OPEN). During estimation, FDI is
first multiplied with both DI & OPEN separately; include convergence term and then regressed against per capita real
growth, Y. The paired effects growth model is estimated from the equation:

Yie = Ao +AY 0 + 4, 1d; + A4, fop,  + A,dop;, +U;, (10)
Where, 4, is the constant term, 2, , A, ,4,, 4,are coefficients of the product of FDI and domestic investment (fd);

FDI and trade openness (fop); and domestic investment and trade openness (dop) respectively.

2.6 Estimation Technique: GMM

This paper has maximized the advantage of panel data analysis by using dynamic estimation techniques over linear,
fixed and random effects methods. The dynamic panel estimation methods like GMM address the three inherent
estimation problems namely, endogenity of regressors, omitted variables and measurement errors (Agrawal, 2015; Sala
& Trivin, 2014; Alege & Ogundipe, 2013; Wooldridge, 2001). GMM is general framework for deriving estimators that
are consistent under weak distributional assumptions.

Therefore, “difference-GMM” developed by Arellano & Bond (1991), and “system-GMM?” developed by Arellano &
Bover (1995) and Blundell & Bond (1998) are widely used. Panel data can be analyzed by using pooled OLS, random
effect model, and fixed effect models independently,however, they are limitatted with respect to this study.

The common assumption in linear regression is that the regressors are orthogonal to the errors. Meaning the moments of

regressors with the errors are set to zero; i.e. each explanatory variable, X, is uncorrelated with the error term, &; ;

i.e. E(gm/ Xi’j):O_ But, this assumption doesn’t hold in the growth models since regressors are expected to be
correlated with error term. For instance, infrastructure often affect both the dependent and independent variables
(Wooldrigge,2001).Thus, OLS is not appropriate technique in our case.

The standard fixed effects (FE) model assumes that the observed covariates and time-varying errors have zero means,
constant variances and zero correlations. This strict exogeneity assumption is crucial for consistency of the fixed effects
estimator (Roodman, 2009; Wooldrigge, 2005). However, panel growth models are conditional on the observed and
unobserved effects.

First differencing (or first fixed transformation) is used (Alege & Ogundipe, 2013) to eliminate the country specific

fixed effects, 4 as follows:
Ye = Yiea = ﬂl(Yi,t—l _Yi,t—z) + 5I(Xi - Xi,t—l) + (gi - gi,t—l) (11)

The lagged dependant variable, Y (see equation 11) is still endogenous.

Infact, in dynamic growth models, fixed effects technique would not give consistent estimates and recently another
estimation method called Generalized Methods of Moments (GMM) has been used. In order to address the expected
endogeneity problem, Arellano and Bond (1991) developed the Difference Generalized Methods of Moments (DGMM)
methods. The possible instruments are explanatory variables having lag length two second and above periods (lag
length, P >=2). That is mathematically proved; by relaxing equation (11), the natural candidates for (Vies — Yieo) @M€

Vit and(y,,,—Vi.,) because both terms relate with(y, , —y,, ,) but do not correlate with the error term

(¢, —&,,,) aslong as stochastic error, &; . is notserially correlated.

it
Despite all these efforts, the first DGMM may yield inefficient estimates if one uses balanced annual time series data
from small sample and when lagged dependent (L.Y) variable is used as independent variable, even if the residuals are

not serially correlated.
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To overcome the above limitations of DGMM, Arellano and Bover (1995) and Blundell and Bond(1998) developed
another method called System Generalized Methods of Moments (SGMM), which incorporates additional assumption to
classic Arellano & Bond (1991), where first differences of instrumental variables are uncorrelated with the fixed effects
(Roodman, 2009). Hence, Arellano and Bover (1995) developed system of equations, which allows use of more
information from observations. Regressors, X’s may contain endogenous variables, weak and strictly exogenous
variables. We have additional moment conditions such as weak exogenous variables (growth of per capital real GDP, Y).
Weakly exogenous variables or week explanatory variables are not strictly endogenous variables. Therefore, Arellano
and Bover SGMM estimators can improve efficiency of the Arellano and Bond estimators shown in equation (7) by
incorporating as many instruments as follows:

{[Yivt—p (&ir —€0)]=0
{[Xip (i — €1 0)]=0

Where, p is the number of lags or moments and t is the number of time; which ranges from3to T

and for P>=2; t=3,...T (12)

Blundell and Bond (1998) further developed new approach that transforms the instruments to make them exogenous to
the fixed effects instead of transforming the explanatory variables. This approach is feasible approach since changes in
any of instrumenting variables are uncorrelated with the fixed effects in equation (8). Mathematically, the modification
is shown as:

{E[Yi’t+p'llli = E[YiJrq'lLli] f ” d (13)
orall pand g
{ELX 1y 4] = B 4]

Where, p is the lag length determined by Akaike information criteria (AIC) and Schwarz Bayesian (SC) information
criteria; q is the population moment conditions. In equation (11), E[Yi’Hp.y] and E[Yi’t .44]] become time-invariant. In

this case, (y, , -y, ,) isavalidinstrumentfory; andx, .

The SGMM considers both level and differenced variables of pre-determined and endogenous variables and even the
dependent variable could depend on its past realizations. Following this, the dynamic growth equation given in equation
(7) can be written as:

AYi,t = ﬂo + ﬂlAYi,t—l + 5Axi,t71 + Mi,t + Ui,t (14)

Where, Ay, is the first difference of the natural logarithm of the dependent variable (Y) in country i at time t; YiHis
the lagged difference of the dependent variable; x, , is a vector of lagged level and differenced pre-determined and

endogenous variables; z.  is a vector of endogenous variables; and g ,5, and A are estimated parameters; and
U, , is the composite disturbance terms.

Generally, although both the DGMM and SGMM were estimated, the analysis mainly used System GMM since it give
more consistent and efficient estimators. This doesn’t mean that GMM estimators are perfect, so statistical test is
important (Wooldridge, 2001). Arellano and Bond (1991) suggested two specification tests for GMM estimators. First,
the Sargan/Hansen tests of over-identifying tests are made to check joint validity of the instruments. The null hypothesis
is that the instruments are not correlated with the residuals. Second, autocorrelation test, examines the hypothesis that

the idiosyncratic disturbance term, &;, is not serially correlated. Besides checking for the fixed effects, the

Arellano-Bond test is used for residuals in difference. But, the first-order serial correlation test in differences is not
sufficient. So, the second-order correlation in differences is applied to check the first-correlation in levels. According to
Roodman (2009), in order to check for serial correlation of order p in levels, we look for correlation of order (p +-) in
differences. Accordingly, tests were undertook and proved that the estimators as consistent and efficient.

3. Results and Discussion

The econometric analysis used GMM estimators computed by using STATA 13 software. Table 3.2 presents
summarized results of GMM estimators. The effect of FDI on economic growth in the sub-region is positive and
significant at 10% significance level. Most of other control variables are directly related to the growth rate of per capita
real GDP. The finding is consistent with some studies (Zakari et.al.,2012; Alege & Ogundipe, 2013; Sala & Trivin, 2014;
Agrawal, 2015;WEF,2015; Lenka & Sharma, 2015) ;etc ). In the short run, human capital and infrastructure were
negatively related to per capita GDP growth rate. Since human capital and infrastructure is still poor in EA ,the result
justfies the reality of the sub-region.

153



Applied Economics and Finance \ol. 3, No. 1; 2016

The estimated coefficients of the first lag of natural logarithm of intial percapital real GDP ( L.LnY/) are negative and
significant both in annual panel (short run) and five years average panel ( long run), indicating the existence of
conditional convergence in the sub-region.The rate of conditional convergence in the first lag ranges from 4.3 % to 6%.
Particularily, the speed of convergence is estimated at 6 % per year and 4.3% per five years average to the first lags of
per capita real income. This figure is comparable with sub-Saharan African countries as Sala and Trivin (2014) found
the speed of conditional convergence at 4%. This indicates that on average the speed of conditional convergence of
Eastern Africa (EA) countries is higher than Sub-Saharan Africa (SSA) countries; due to the existence of socioeconomic,
political, and historical interdependence among EA than SSA (Adb, 2013).

The mobilization of foreign and domestic resources (if not sufficient) in the subregion have improved which can be
justified by the contribution of FDI and domestic private investment to the rate of economic growth. On one hand, the
effect of FDI on economic convergence is significant, as it affects the rate of growth significantly. FDI could provide
employment for the ever growing labor and might expand its income.

Past growth realization in the growth model is captured by the first lag of per capita real GDP coefficient (L.Y). The
negative sign shows the existence of economic convergence to their steady state income. Eastern African economies
converge to their last year’s growth rate in real terms at 3% per year and at 5% on five year’s average (see column 3 and
5 of table 3.2). Explicitly this means that the higher the growth rate in previous years, the higher the growth rate in the
current year would be, and the lower the rate of growth in previous years the lower the growth rate this year would be.
Why past realization? This is due to consumption and production interdependence; geographical, political,
socio-cultural, institutional and economic interdependencies because the growth rate of one country both affects and is
affected by the growth rate of other country in the study area. It is consistent with studies like Alege & Ogundipe
(2013).

The finding also revealed that domestic private investment (DI) is one of the growth contributors and is not crowed out
by the FDI. However, domestic investment is not significant during initial stages of growth and significant in the long
run. We have ample theoretical justifications (UNCTAD, 2014; Analyse Africa,2015, etc) why this could happen enter
alia; the productive capacity, the investment environment, the level of infrastructure, state of technology and knowhow
of the economies is poor during earlier stages of growth.

Despite the theoretical importance of human capital to growth and development, its practical contribution to Eastern
African countries is blurred in the short run, but, it is influential in the long run.

Table 3.2 Summary Results of GMM Estimators

Explanatory Dependent Variable: Y
Variables Annual Panel 5 Years Average Panel
DGMM SGMM DGMM SGMM
LY -0.0338*** -0.0274*** -0.660*** -0.489***
(0.00564) (0.00428) (0.150) (0.127)
L2.Y 0.00463 0.00900** -0.0619 -0.0229
(0.00554) (0.00415) (0.110) (0.0745)
Ln Y, 0.086*** 0.025*** 0.080*** 0.10***
(0.593) (0.522) (4.796) (4.141)
L.LnY, -0.040*** -0.059*** -0.061*** -0.043***
(0.680) (0.525) (4.258) (3.763)
FDI 0.0119** 0.00507* 0.00567* 0.00179*
(0.00487) (0.00295) (0.0954) (0.0931)
DI 0.000935 0.0121 0.139** 0.146**
(0.00934) (0.00769) (0.0640) (0.0578)
HC -0.00384 -0.00230 0.0112*** 0.00995***
(0.00406) (0.00260) (0.00360) (0.00347)
LF 0.190*** 0.189*** -0.115 0.341*
(0.0297) (0.0217) (0.246) (0.197)
INFRA 0.00467 -0.00423** 0.0431** 0.0265**
(0.00302) (0.00196) (0.0207) (0.0134)
OPEN 0.0167*** 0.00657*** 0.0255** 0.0395**
(0.00322) (0.00251) (0.0318) (0.0270)
INF 0.00432** 0.00726*** 0.00113 -0.000627
(0.00197) (0.00170) (0.0228) (0.0204)
DIGAD 0.0427 -0.273 0 -3.993
(0.303) (0.194) (0) (3.016)

154



Applied Economics and Finance \ol. 3, No. 1; 2016

DEAC -0.340 -0.0820 0.711 -0.365
(0.297) (0.241) (1.238) (1.264)
DCOMESA -0.415 -0.939
(0.720) (0.613)
Constant 5.775* -4.792%** 20.80 -10.99*
(3.375) (0.977) (21.21) (6.539)
Observations 414 428 56 70
Number of countries 14 14 14 14

Standard errors in parentheses

**% p<0.01, ** p<0.05, * p<0.1

Source: Author, 2015 (from WDI & UNCTAD Stat)

The reasons are many, to mention some;(i) usually human capital development is gained through education, which in
turn takes long time (e.g. five years) to realize its return, (ii) the cost of education and hence human capital is huge, so
that poor households may not afford its cost in the short run and also the government hardly provide the required
education for all citizens at a time, (iii) brain drain is one of the serious challenges in the sub-region; competent
productive forces are being migrated to advanced economies, (iv) the existing manpower may be placed in a wrong
positions, which reduces motivation and productivity of labor. Given these pitfalls on human resource utilization, the
finding rather confirm the actual situation of EA.

Labor force is the other significant determinant of growth at 1% level of significance in the short run and at 10%
significance level in the long run. The long run contribution of labor ( both in foreign & domestic sectors) is only
marginal since capital intensive technologies may substitute labor or exixting lobor skill become obsolete unless
necessary education and training is gained on sustainable basis. This calls for further human capital development
activities in the sub region.

Conventionally, improved infrastructure provides attractive investment condition, and may lead to more production,
income, and ultimately to economic growth. Infrastructure is negatively related to growth rate on in the short run
(annual data), and positive and significant in the long run (5 year average data). The reason is that many people have
less access to the facility; although it is improving over time. Actually infrastructure is not yet developed well in the
sub-region, not only lack of financial capital but also lack of coordination between governments and other stackholders.
However, in the long run both the public and private sectors may show commitment to participate in the consruction of
infrastructure. Recntly, EA governments are strongly working on this area. Few examples are 6000 mega watt Ethipoain
great renaissance dam (GERD) construction, Eastern African joining high way construction, and Kenya’s new energy
project.

Trade openness benefits small economies than large economies (Heckscher-Ohlin model) because small economies can
not affect the world supply and hence world price. This means their influence to the world supply is insignificant to
affect world deamnd and price levels. Small countries (Eastern Africa) are price takers in the global market. According
to Krugman and Obstfeld (2006), any country gains from international trade at least in the form of comparative
advantage. Although most of these countries are small to impact world market, foreign trade has benefited them
significantly. Most of the time, the sub-region faces trade deficit but the contribution of trade to growth is positive and
significant at 1% level. The reason could be that they import more of capital goods ( which induces investmet & growth)
than consumer goods. This signals how freign trade integration is important for continuous economic growth of the
subregion.Emprically, the work of Sala & Trivin (2014) confirms with this fnding and and that of Alege &
Ogundipe( 2013) did not.

Furthermore, the study revealed positive and significant relationship between inflation and economic growth in the
short run. However, in the long run, inflation doesn’t have a significant effect on economic growth. Most growth
literatures suggest that less than 6% level of inflation per year induces investment in the short run (Todaro & Smith,
2012). But, if inflation continues for long time, it may errode the confidence of new investors to enter into and
dismotivate the existing ones from expanding their bsiness. Extended macroeconomic instability is bad for any
economy and our investigation validated this argument. The return from investment increases when the price of good
increases above its average cost of production. In the shortrun,a single digit inflation may motivate investment in
Eastern Africa. The studies of Lenka & Sharma (2015), UNCTAD (2014), Sala & Trivn(2014), etc. supports this
finding.

None of the regional dummy variables (EAC, IGAD, COMESA) have significant effect on economic growth. This
implies that these institutions are not strong to influence development process of the subregion. The existing poverty
and underdevelopment may also justify this result. The level of skilled manpower, the working culture, policy content
and enforcement, and commitment of the governments can reduce the effect of regional integration on growth.

The combined effect of FDI and other covariates on the growth of per capita real GDP, which was not significant in the
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short-run (annual panel) and significant in long-run (five year’s average panel). Two important findings were drawn
from combined effects mode. First, there is an interdependence of FDI and other covariates in influencing the rate of
economic growth. This implies that the performance of one variable affects the performance of the other variable in
affecting the speed of growth in the short run. For instance, the rate of annual economic convergence (L.Y) declined
from 6 % to 5% and that of five year’s average declined from 4.3% to 3.1%. This shows the importance of commulative
effects on growth targets. Second, the degree of combined effect of covariates varies across time period. The longer the
time period, the higher the degree of combined effect on the growth would be and vice versa. This reveals that
immediate economic advancement requires immediate integration. For instance, good foreign investment policy alone
may not lead to expected growth target, but also good domestic investment policy, national or sectoral development
policies and programs as well as the availability of sound fiscal and monetary policies.

Again, the real growth rate has converged to its long run steady state output in the first lag at 1% significance level. In
the short run, the combined effct is less significant but, in the long run it is sigificant. This implies that as time gets
longer and longer, the combined effect of covariates also gets stronger and stronger on the growth rate in the sub-region.
From paired effects growth model indicated in equation 10, next results were obtained (see table 3.3, the last three
rows).

Table 3.3 Summary Combined and Paried Effects of FDI on GDP Economic Growth

Explanatory Dependent variable: Y

Variables Annual Panel 5 Year Average Panel
DGMM SGMM DGMM SGMM
LY -0.153*** -0.0369*** -0.584*** -0.491***
(0.0337) (0.00991) (0.0656) (0.0831)
L2.Y -0.146%** -0.00879 -0.0888* -0.0217
(0.0175) (0.0116) (0.0488) (0.0682)
LnY 0.0124*** 0.09*** 0.92*** 0.60***
(0.000594) (0.547) (1.563) (1.591)
LY -0.0120*** -0.05*** -0.049*** -0.031***
(0.000474) (0.540) (1.550) (1.560)
fdicom 0.0207*** 0.000382 0.00111* 0.00166**
(0.00721) (0.000372) (0.000642) (0.000787)
df -0.000658*** 0.000205** -0.00559 0.0725**
(0.000220) (0.000185) (0.0890) (0.0693)
dop 0.000613*** 0.000366*** 0.00146** 0.00158**
(0.000115) (8.89e-05) (0.000655) (0.000657)
fop -0.000135*** -7.06e-05** 0.000918 0.0366
(4.41e-05) (3.49e-05) (0.0466) (0.0355)
Observations 415 429 56 70

Number of countries 14 14 14 14
Standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
Source: Author, 2015(from UNCTAD Stat and WDI)
First, the paried effect of FDI and domestic investment (fd,) is significant at 5%,which reveals the mutual contribution
of foreign and domestic investment to economic growth. Also it shows the domestic and foreign investment
complement each other via technology exchange, providing domestic competitiveness, sharing market information ,etc.
Second, the estimate of domestic investment and openness together (dop) has positive and significant effect on growth
rate. This implies the presence of dynamic relationship between foreign trade and domestic investment. Export-led
economic policy induces domestic investment on exportable items and increased investment,which may lead to more
trade from increased export earnings, keeping all other factors constant ( Krugman & Obstfeld, 2006; Sala & Trivin,
2014). Third, the effect of FDI and trade openness (fop) on Y is negative and significant. This may be due to the fact
that foreign firms were not adequately producing exportable goods for world market. As a result, strategic sector
identification and provision of special policy support is advaisble for more trade gain.
4. Conclusion
The study has analyzed the impact of FDI on economic growth in 14 Eastern African countries by using dynamic GMM
estimators after conducting appropriate tests.
All the three hypothesises were statistically tested to be valid. First, FDI has positive and marginally significant impact
on economic growth in Eastern Africa. The effect is only mariginal due to weak absorptive capacity of the
sub-region,which is related to poor human capital and infrastructure development. Most of the other growth
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determinants showed direct effect on growth, while regional dummies showed odd results. The economic conditional
convergence was found at 5%, which is higher than Sub-Saharan Africa (4%), which is accrue to forlonged
geographical, cultural, socio-economic networks. As per third hypotheis, FDI do not significantly crowd out domestic
investment rather it complements. Furthermore, the mutual effect of domestic investment and trade openness on growth
was positive and significant. This means that foreign trade and domestic investment are directly related.

In general, there is positive and marginally significant effect of FDI on growth, rate of economic conditional
convergence is 5%, absence of significant crowding out effect from FDI to domestic investment, interdependence of
domestic investment and openness, and macroeconomic instability in the short-run. The findings confirm with some
studies (Njoupouognigni & Ndambendia, 2010; Sukar & Hassan, 2011; Kabundi & Loots, 2012; Zakari et.al.,2012;
Lenka & Sharma, 2015; Agrawal,2015; Sala & Trivin,2015) and don’t confirm with that of Alege & Ogundipe ( 2013).
Thus, FDI is a key deriver of economic growth and catalyst to economic conditional convergence in Eastern Africa.
Accordndly, to enhance investment and economic growth, Eastern Africa need to attract more FDI and retain them by
impoving investment enviroment, building key infrastructure, invest more on human capital , increase regional
integration, strengthen internal coordination and external relation, follow export-oriented investment, and careful impact
evaluation is very important.
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