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Abstract

This study examines the direct as well as the indirect relationship between foreign direct
investment and economic growth through the channels of human capital and innovation,
We usc a panel data set of 74 countries for the period of 1961-2013. To capture this
indirect relationship we use moderated mediation method. To empirically investigate our
econometric model we employ Seemingly Unrelated Regression (SUR) technique as
suggested by Biorn (2004). We observe a direct and indirect positive relationship between
foreign direct investment and economic growth through the channels of human capital and
innovation. We conclude that the impact of foreign direct investment on economic growth
is positive directly as well as indirectly, but the indirect impact of foreign direct investment

on economic growth is more profound.

............. xz




Chapter 1

Introduction

In the initial section of this chapter we discuss about the background of the current
study, We provide and explain the base of our study that what research gap in prior
studies which lead us to conduct this research. Similarly, we also give a brief
introduction of this study. In the next section we present our research objectives and
significance of our study that on what grounds we say this study is important and to

place it over the other studies.

1.1  Background of Study

National economies are so connected to the global economic system that leads to an
interdependence among the nations in terms of primary, semi finished and
manufacturing goods (Helpman et al. 1999). A country’s economic growth depends on
domestic production capacities like natural resources, physical capital accumulation,
levels of human capital, téchnoiogy and innovation efc, but at the same time how much
of these all are available to a country is a matter of concern. Living in a global world, no
single nation is in a position of self sufficiency. So, how countries fulfill these gaps of
supply and demand is a matier to be thought upon (Tamim et. al 1991). There are
several channels responsible for the provision of these pre-requisites of economic
growth, Countries have either to engage in trade with other nations, to make ground

work and establish infrastructure to attract foreign investment in the form of



Multinational corporations to enhance domestic production and also to imitate and
benefit from their technological spillovers, or by investing in a nation’s own research
and development projects to enhance innovation activities and also to prepare their own

human capital force by educational and training programs.

All of the above mentioned factors of economic growth like international trade, foreign
investment, technological spillovers, domestic research and development and human
capifal etc, are very crucial and they play their vital role in attaining economic growth.
But the current study is focusing on two of them which are foreign direct investment
{FDI) and its effect on human capital leading to economic growth, FDI and its effect on
R&D spillovers in terms of innovation leading to economic growth, while we shall also
examine the direct effect of FDI on economic growth. In this study we empirically
investigate that how much these channels of human capital and innovation, are
important while talking about economic growth of a country. Studies are there on these
channels of human capital and innovation, but the gap among all previous studies is that
these determinants of economic growth are studied individually and that’s why the
results obtained were sometimes weaker or even ambiguous and unclear. If a positive
impact of foreign direct investment on economic growth is found, it is either for
advanced economies where, basic infrastructure is available along with the attractive
facilitating policies or these studies might be conducted under favorable conditions like
good law and order situation, safe investing conditions and less or no risk etc. However,
we explore the channels of human capital and innovation simultaneously and their

effect on economic growth is found as positive and significant. A strong link between

2



foreign direct investment and economic growth is obtained by channelizing them

through human capital and innovation.

Studying literature on economic growth and its determinants, one can find a lot of
research on the effect that is made directly by FDI on the economic growth of a country
along with international trade and some other endogenous determinants related to the
couniry like government size, inflation, unemployment etc. But one can rarely find that
how and to what extent technological spillovers and innovation affect economic growth
and how FDI is responsible for such technological spillovers and accumulation of

human capital in an economy.

Human capital is also recognized and proved empirically as the most important factor
responsible for economic growth. Because to benefit from the advanced technologies of
the foreign owned multinational corporations working in country, the host country
should have enough technically educated and highly skilled labor to be provided to
these MNCs and other domestic corporations and firms to avail and benefit the
opportunities of technology spillovers made accessible by these MNCs. Studies have
also been conducted on this vital role of human capital in the production and economic

growth of a country.

Work of (Mankiw et al. 1990} is a mile stone in this area, Later on (Temple, 1999) finds
some weak relationship between human capital and economic growth as this relation is

somewhat hidden and unseen, but it led to start a debate on this issue. (Benhabib and
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Spiegel, 2002) concludes with the positive effect of human capital on catch-up in
growth rates while the relationship between stocks of human capital and total factor
productivity is found dependent on the capital stocks, as if the country is having large

stocks, factor productivity will grow with high rates and vice versa.

Technological change in the sense of innovation in today’s modern world is considered
as one of the most important determinants of economic growth, The dependence of
economic growth on the level and state of domestic technology relative to that of the

world is highlighted in the literature (Barrell & Pain, 1997), and (Bayoumi et al. 1999).

Thus, these technology diffusions especially in the developing countries are playing
very crucial role in attaining economic growth (Borensztein et al. 1998) finds in case of
technology transfer from industrialized nations to 69 developing nations. But how these
developing countries adopt technologies from rest of the world and implement them
domestically is a question of common interest and to be answered. Various means are
found responsibie for such diffusions like imports of high-technology products, by the
acquisition of human capital, through several means which are very important conduits

for such international technology diffusions.

FDI in the form of multinational corporations is found to be the most important and

major channel through which these developing countries access to advanced

technologies.




(Findlay, 1978) explains the “contagion effect”’ of technology transfer in the host
country through foreign direct investment in the form of imitations from other's
knowledge and latest management practices, used by these foreign owned firms.
Similarly; (Wang, 1990) finds these technology diffusions as functions of direct

investment from abroad.

The role of technology transfer in the economic growth through foreign direct
mvestment is studied from the aspects of two faces (Griffith et al. 2001) finds that
international R&I) spiilovers or technology diffusions affect the domestic economy of
host country via two faces; first, it stimulates domestic innovation and second, it helps
to imitate from other’s discoveries to enhance production and both of these faces further

lead to affect economic growth.

The direct effect of foreign direct investment (FDI) on economic growth on micro or
firm level as well as on macro level has been studied so widely that a lot of liferature is

available.

'« The contagion effect explains the possibility of spread of economic crisis or boom across countries or
regions. This phenomenon may occur both at a domestic level as well as at an international level. The
faiture of Lehman Brothers in the United States is an example of 2 domestic coatagion” The Economic
Times.




(Borensztein et al, 1997), investigate the link between FDI flow from OECD nations towards
developing nations and their economic growth, A clear evidence of positive relationship is
found. Similarly; (Khan and Al, 2011} study this relation for Pakistan and Turkey and their
findings suggest positive impact of FDI on economic growth. (Buthe and Milner, 2008),
{Contessi and Weinberger, 2009), (Chowdhury and Mayrotas, 2005), (Tiwari and Mutascuy,
2010), and a lot of other studies have been made and almost all of the studies come with
etther weaker or stronger but positive relationship of FD and economic growth of a

country.

It is now clear fo us that individually the channels of human capital and innovation are
of how much importance when we talk about economic growth, although there are
many researchers who find some unclear and even negative specifications about these
channels. It is quite possible that ambiguities might be due to their separate study of

these channels, data un-availability efc.

It is a matter of great significance to study all these channels of FDI. The FDI and its
effect on economic growth, The impact of FDI on economic growth through human
capital. The impact of FDI on economic growth through innovation. Therefore, we
conduct this study and we obtain results which are not only positive and significant but
also clearly indicate that what crucial role foreign investment plays in attaining
economic growth, Either we talk about direct effect of foreign investment on economic

growth or we channelize it trough human capital and innovation,



1.2 Research Objectives
Keeping in view the importance of human capital (HC) and innovation (INO) for
studying the relationship between foreign direct investment (FDI) and economic growth

(EG), the research objectives of our study are as follows:

i.  To examine the Direct effect of FDI on Economic Growth
ii. To investigate the effect of FDI on Economic Growth through the channel of
Human Capital
iit. To explore the effect of FDI on Economic Growth through the channel of

innovation

1.3  Significance of the Study

In the post world war era, Globalization and trade openness, foreign investment, and,
research and development, are widely being considered as major factors responsible
for economic growth and development of a country (Ben and David, 1996). The FDI
has been found as one of the most important and major channel for technology transfer
among the developing and developed nations by (Borensztein et al. 1998). For
Pakistan (Khan and Ali, 2011) also find a very promising impact of FDI on economic
growth, (Damijan et al. 2001) also come with the result that FDI and Trade are the two
main channels responsible for enhancing technological spillovers and finally economic
growth. But trade openness in some cases does not come with this evidence and might
have been fruitful for European and other advanced economies as in (Rodrik, 1995).
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However economic growth via foreign investment, research and development has been
fruitful so far, for large number of countries including developed and developing as
well. That’s why the current study has the significance of exploiting FDI and its
effects on economic growth form three different angles i.e. FDI's direct effect on
economic growth, FDI affecting Human capital and leading forward to affect
economic growth, and FDI affecting innovation which further has a forward effect on
economic growth. Effects of Human capital on growth, effects of innovation on
growth, direct effects of FDI on growth might have been studied separately, while how
much greater effect all these channels have on economic growth simultaneously, are o
be examined in this study and it is its significance which places it over the other

stugiies,

1.4  Scheme of Study

This research study comprises of five chapters. First chapter named introduction,
represents background, introduction, and objectives of current study and significance of
the current study. Second chapter named literature review, consists on different themes
of prior literature relevant to the current study. Chapter three named data and empirical
methodology, in this chapter we discussed about data and variables, estimation
methodology, econometric model, equations of direct and indirect effects and brief
discussion about estimation technique. Chapter four named results and discussions,
explains about direct and indirect empirical results and their interpretations and lastly

general discussion about the obtained results. Chapter five named conclusions and



policy recommendations, expresses conclusions about obtained results and their policy

implications.




Chapter 2

Literature Review

In this chapter we discuss about the existing literature on the channels and different
factors of economic growth that we are using in our study. We present both the direct
and indirect positive and negative results of the foreign direct investment on economic
growth. A brief summary of the overall literature is also given at the end of this

chapter,

2.1 Background

With the rise of endogenous growth theory in the last two decades of the 20" century,
starting from (Romer, 1986 and 1990) and (Lucas, 1988), (Grossman and Helpman,
1991) stress has been given on the importance of domestic technology usage and that
of the domestic research and development in terms of innovation and other new
discoveries. Domestic technology usage and labor productivity have been

acknowledged as endogenous determinants of economic growth.
Many studies have been carried out on this issue in the 1990s and some channels and

ways have been identified and put as responsible for the transfer of technology across

the nations.

10



Transfer of technology directly through agreements on international licensing where
through mutual agreements, use of patents, trademarks and other property rights are
allowed from licenser’s to licensee (Branstetter et al. 2005)1, and (Haton and Kortum,
1996). (Blomstrom and Kokko, 1997) find FDI as the important and cheapest one
among different channels. (Markusen, 1989) also finds international trade as one of

the important channels of international technology diffusions.

in literature regarding foreign direct investment (FDI) and economic growth (EG),
human capital (HC) and economic growth (EG), technology spillovers or innovation
(INQ) and economic growth (EG), FDI and human capital (HC) etc, there are different
opinions and views. If one group of researchers finds that foreign investment has
positive impact on economic growth like (Ben and David, 1996) and (Damijan et al.
(2001), studies are also there, where, researchers come out with inverse relationships
among these variables like (Kruger and Lindhal, 2001) and (Bils and Klenow, 2004).
Another group of researchers can also claim that there is no clear indication of any
positive or negative relationship between the foreign investment and economic
growth, foreign investment and human capital, foreign investment and innovation like

{Nelson and Phelps, 2004).

"Technology licensing is a contractual arrangement in which the Heenser's patents, trademarks, service
marks, copyrights, trade secrets, or other intellectual property may be sold or made available to 2
licensee for compensation that is negotiated in advance between the parties.

11



Similarly, some researchers would have the view the relationship between human
capital and economic growth as strong and positive like (Tamim, 1997). But others

would have come with weaker relationship like (Lee, 2000).

In case of research and development and innovations, studies might be there where, it
is claimed that technological advancement and spillovers are responsible for higher
domestic economic growth, and some people obtain outcomes where they might not

be talking in this favor.

Literature 15 also available on the indirect effects of foreign investment on economic
growth through several different channels like human capital and technology transfer,
but all of the studies might not be necessarily coming with positive or negative or

ambiguous results.

Therefore, here we make a distinction among different research studies of different

researchers with different outcomes, findings and conclusions.

2.2 Direct and Indirect Positive Effects of Foreign Investment on

Economic Growth

Since, many studies have been conducted to establish relationship between foreign

investment and economic growth with certain strong and positive outcomes.

12



(Damijan et al. 2001) and (Borensztein et al. 1997) find FDI and trade responsible for
research and development enhancement and beneficial technological spillovers.
{Tamim, 1997) also concludes a strong relationship among the R&D, its spillovers and
trade. However, {Lee, 2000) and (Rachel et al. 2001) demonstrate positive but weak
link among the variables along with total factor productivity. While some robust
effects have been expressed by international R&D spillovers through trade and FDI on

total factor productivity and growth (Xu and Wang, 2000).

On the other hand, exploring the relationship between human capital and economic
growth has been studied from different aspects and results shown are somewhat robust
and establishing strong link between human capital and economic growth as found by

(Temple, 1999) and (Pritchett, 1996).

However; human capital as a factor to growth may also be dependent and conditional
to some factors as amount of capital stocks and foreign technology (Benhabib and
Spiegel, 1995) and (Temple and Hans, 1998). While, in some cases the causal
direction is also found reverse (Asteriu and Agiomirgianakis, 2001) where they find

the causal direction running from growth to higher education.

The relationship between FDI and economic growth, research and development
(R&D), technological spillovers and economic growth, the link between educational
attamment, technically skilled labor or simply human capital accumulation and

economic growth, all such relations have been explored separately. For instance; the

13



direct effect of FDI on growth, impact of human capital on growth, role of technology
spillovers on growth, or somewhere the impact of FDI on any single one of them

leading to affect growth.

To explore the relation between foreign direct investment and economic growth a
huge literature is available. Some micro and macro level studies are being included
here. (Girma et al. 2008) conduct a micro level study on firm level data for Chinese
domestic enterprises with the purpose to find out how these enterprises are affected by
FDI in terms of productivity level in short run and growth rate in the long run. In short
run a weaker while in long run a reasonable effect of FDI on these enterprises has
been found. The innovation activity of firms was made conditional to the access to

financial institutions and good financial system in the country.

Sector level studies have been carried out to examine the relation between FDI and
economic growth for Nigeria (Akinlo, 2004} and for Pakistan (Khan et al. 2011). In
case of Nigeria a positive relation was found but with a considerable lag, while for
Pakistan also a positive relation between the two was revealed. Furthermore a
unidirectional and bidirectional positive relation from FDI to economic growth was
found in short and long run respectively for Pakistan. Similarly, a strong positive
bidirectional relation between FDI and economic growth was found for Malaysia and

Thailand (Mavrotas et al, 2005).

A cross-country macro level study has been carried out for 69 LDCs where the FDI

inflow is from OECD economies (Lee et al. 1997). They find strong positive

14



relationship between FDI and economic growth for these QECD and 69 LDCs but this
relationship is made conditionally dependent on level of human capital in these LDCs.
(Milner et al. 2008) also conduct a study for 122 developing countries around the
world. They come with an empirically strong support for FDI and its positive effect on
economic growth for these 122 developing countries. Similarly, another study for 23
developing Asian countries has been conducted (Mutascu et al. 2010). They conclude
that for these 23 developing Asian economies this positive relation is not that much

strong but it is good enough and reasonable.

(Kalyoncu and Ozturk, 2007) study this relationship between FDI and economic
growth for Pakistan and Turkey. They also empirically investigate the causality effect
between FDI and economic growth. They come up with uni-directional causality in
case of Pakistan where, GDP causes FDI inflow, while in case of Turkey this study

shows bi-directional causality between FDI and GDP.

2.3 Direct and Indirect Negative Effects of Foreign Direct

Investment on Economic Growth

There are some empirical studies where the impact of FDI and human capital on
economic growth are found negative. The negative impact of FDI on economic growth
is due to the lack of human capital availability in the host economy or the human
capital does not acquire the required skills for the latest technology. Such negative
conclusions are drawn by (Kruger and Lindhal, 2001), where they say FDI affects

economic growth adversely. Similarly, (Bils and Klenow, 2004), and (Nelson and

15



Phelps, 2004) conclude that there is an inverse relationship between foreign
investment and economic growth describing the same reasons. Furthermore, there are
some studies where the researchers come out with unclear and ambiguous results.
They conclude that the effect of human capital on economic growth is somewhat

unclear and ambiguous (Benhabib and Spiegel, 1992, 1994 and 2002).

Likewise, {Girma et al. 2008) and (Bruno et al. 2000} conduct a research fo
empirically investigate the effect of foreign investment on economic growth on sector
as well as on firm level. They conclude that the effect of foreign investment on

economic growth is quite weaker and even negative.

2.4 Summary

After coming through the previous literature on FDI and economic growth, it is now
obvious that how crucial role FDI is playing in attaining economic growth around the
world. But to our best knowledge there is no such literature available which explains
the simultaneous effect the two channels of innovation and Human capital
accumulation on economic growth along with the effect that FDI directly shows
towards economic growth. How these channels are linked with foreign direct
investment and simultaneously effect economic growth of a nation along with the
direct effect of FDI on economic growth are matters which we are concerned with and

10 be explored in current study.
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Chapter 3

Data and Empirical Methodology

This chapter comprises of data, description of variables and empirical methodology
which is used for empirical analysis, Graphs or scatter plots representing correlation
among different variables are also part of this chapter. Equations describing direct and
indirect relationship among variables have also been discussed in this chapter. Finally,
we discuss our estimation technique that is seemingly unrelated regression (SUR)

method,

3.1 Data and Variables

Here we discuss about data and variables we are using in this study. We use a panel
data set consisting upon 74 countries for the time period 1961-2013. We use annual
data to see the impact of foreign direct investment on economic growth through the
channels of human capital and innovation. The selection of countries and time span is
subject to our explained as well as explanatory variables. Our dependent as well as

independent variables are as follows:

Our dependent variable is economic growth (EG) which is taken as real per capita
GDP growth, The main explanatory variable is foreign direct investment (FDI) while,
Human capital (HC) and innovation (INO} are mediation variables. We use foreign

direct investment (FDI) as the % of GDP of each country in the mentioned period. We

17



also use average years of schooling of population with age 15 years and above, as
proxy for human capital (HC). Similarly, we use R&D expenditures as the % of GDP
for each country as a proxy for innovation (INO). We also incorporate some control
variables in our study. These variables have been used in literature that is why we also
use them and they are as follows: Government final consumption expenditures or
government size (GOV) as % of GDP for each country. We use Inflation (INFL})
which is the percent annual growth rate of consumer price index (CPI). We also use
private credit (PRIV), domestic credit provided by commercial banks to private sector
as % of GDP for each country. In this study we use trade openness (OPEN), the sum
of exports and imports the % of GDP for each country. The domestic investment in
education (INV), as the % of GDP for each country is also being used. We use initial
real per capita GDP in our study to incorporate the convergence. Definitions along

with their sources for all variables are given in Table A-1, Appendix.

After discussing the data and variables the second step is the descriptive analysis of

the data. We present the descriptive analysis of our research in the following section.

3.2  Descriptive Analysis

In this section we discuss about the descriptive analysis of our research. In descriptive
analysis we incorporate summary statistics of all our variables, correlation matrix of
all variables and some scatter diagrams representing correlation between different core

variables of the study.
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3.2.1 Summary Statistics

Summary statistics of our research represents the number of observations for each
variable, the mean values of each variable, and the minimum median and maximum
values of each variable. Similarly, it shows that how much the values of each variable
deviate from their mean values. In the current study we see that our main variables
like economic growth (EG) and foreign direct investment (FDI), have the number of
observations 3383 and 2395 respectively. Similarly, we observe that the mean values
of these two variables are 2.4 and 4.9 respectively. In the same way we see that the
minimum values are -40.75 and -15.04, median values are 2.7 and 1.4, and the
maximum values are 42.02 and 564.9 respectively. While the standard deviations for
EG and FDI are 4.71 and 26.64 respectively. We see that two variables FDI and INFL
have large values of standard deviation describing the scatterings in these variables
causing some disturbance in the other variables. In this way we can check these values
for all the variables of our study. Table of summary statistics is given in the Table A-

2, Appendix

3.2.2 Correlation Matrix

Correlation matrix in the descriptive analysis comprises of relationship of each
variable with rest of the variables in the model. But in the table this relationship is
represented between any two variables separately, while the principal diagonal
describes the 100% correlation of each variable with itself. In this study for instance

we observe the positive correlation between our core variables economic growth (EG)
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and foreign direct investment (FDI) and that is 0.03. Similarly, we see that the
correlation between FDI and HC is also positive and it is 0.069. Likewise, the
correlation between FDI and INO is also positive and it is 0.049. In the same way we
see that there is an inverse relationship between FDI and inflation which is -0.02. as a
matter of concern we are interested in our inferential analysis and if the significance
levels of all variables are up to the mark then what ever the relationships are there in
the correlation matrix and how much the magnitude and strength of this relationship is
not our concern. We can also check this relationship between any two variables of our

study and the correlation matrix is presented in the Table-3, Appendix.

After discussing summary statistics and correlation matrix, now we present a

diagrammatical description of the correlation among different variables of our study.
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Figure 3.1  Correlation between FDI and EG

The following figure represents the relationship between foreign direct investment
(FDI) and economic growth (EG).

Growth

Economic growth (EG) and foreign direct investment (FDI) are key variables in our
research, We observe a non-linear relationship between these two variables. It means,
as the level of foreign direct investment grows it leads to decreased economic growth
to a certain point and then starts to increase. In our panel data analysis this correlation
describes the overall positive correlation between the level of inward foreign direct

investment and economic growth.
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Figure 3.2 Correlation between FDI and HC

This diagram demonstrates the relationship between foreign direct investment (FDI)
and human capital (HC).

This diagram demonstrates the correlation between foreign direct investment (FDI)
and human capital (HC). There is also a non-linear relationship between the two. It
shows that as the level of foreign direct investment increases the level of human
capital also enhances to a certain point and then it starts to decline. This positive
relationship shows that as the overall level of foreign direct investment in our panel

data grows, the level of human capital also grows in our analysis.
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Figure 3.3  Correlation between FDI and INO

This plot shows the relationship between foreign direct investment (FDI) and
innovation (INO).

The above figure also the positive correlation between foreign direct investment (FDI)
and innovation (INQ). These two are also our core variables where we want to see the
relationship between them. From the above diagram it is obvious that there is a none-
linear relationship between foreign direct investment and innovation. It means that as
the level of foreign investment gows the innovation level increases as well to a certain
point and after that it starts to decline. We use R&D expenditures as proxy for
innovation so, as the level of inward foreign investment increases there comes an

increase in the domestic research and development activities as well.
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Figure 3.4  Correlation between HC and EG

The following figure expresses the relationship between human capital (HC) and
economic growth (EG).

In this diagram we show the correlation between human capital (HC) and economic
growth (EG). The plot demonstrates a none-linear relationship between the two. It
means that as the level of human capital grows in our panel data set there is also an
increase in the growth level 1o a certain level and after that it declines. We observe that
this relationship is not that much strong but it is positive so, we can say that a good

level of human capital can lead to enhance economic growth,
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Figure 3.5  Correlation between INO and EG

This plot represents the relationship between innovation (INO) and economic growth
(EG).

 bandwidth =

In this diagram we present the correlation between innovation (INO) and economic
growth (EG). There is also a non-linear relationship between the two. This relationship
shows that there is an increase in EG as INO increases, we can say that as the level of
research and development increase the overall growth also enhances. But after a
specific period EG starts to decline as there is a further increase in the level of

innovation.
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After discussing the descriptive analysis briefly, now we go to the second step of our
analysis and that is the empirical analysis. Here we discuss the estimation
methodology and that is comprises of schematic model, econometric model, equations

to be estimated and the estimation technique.

3.3 Estimation Methodology

In this section we discuss the schematic model, econometric model, equations to be
estimated for direct and indirect effects of FDI on Economic Growth. We also give a
brief discussion about our estimation technique and that is seemingly unrelated

regression technique (SUR),

3.3.1 Model

To investigate the relationship among our main variables which are economic growth,
FDI, human capital and innovations, a relatively new method is applied, known as
moderated mediation analysis suggested by (Muller et al. 2005) and (Preacher et al.
2007). This method identifies the intervening or mediating variables between any two
variables. In our study the dependent variable is economic growth and explanatory
variable is FDI while, human capital and innovation are the mediation variables. This
study is basically being carried out to explore the indirect effect of foreign direct
investment FDI on the economic growth. We can find out the effect of FDI on

economic growth either directly or indirectly. By linking FDI with (EG) through
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human capital, we say that when there is an inward flow of foreign investment, it will,
at first stage affects human capital and this improved level of human capital will affect
economic growth as forward effect. Similarly, when we link FDI with economic
growth through innovation, it means that at first stage FDI will affect innovation
activities (INO) in the economy and this will further lead to enhance economic growth

in the economy.

In the estimation methodology, first we introduce our schematic model or flowchart of
the study. It is clear from the schematic model that we are interested in direct as well
as indirect effects of foreign direct investment (FDI) on economic growth (EG). One
can see that we have constructed a model where FDI is linked directly and indirectly
with economic growth. In the indirect link one can see that FDI affects HC at first
stage and then this HC further affects economic growth. Similarly, FDI affects INO at

first stage and the INO further affects economic growth.

Figure 3.6 Schematic Model

‘The theoretical model has been adapted/refined from the work of (Igbal et al. 2012)
and (Prajogo & Sohal, 2003). In the following figure we describe our schematic
model. We see that FDI affects economic growth directly as well as indirectly. Indirect
relationship between FDI and economic growth is explained by two channels of

human capital and innovation.
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Human Capital

T~

FDI - Economic Growth

\ Innovation

It is obvious from the schematic model that human capital (HC) and innovation (INO)
play their important role of mediation between the dependent variable economic
growth (EG) and explanatory variable foreign direct investment (FDI). So, it is clear
now that FDI affects ¢conomic growth directly as well as indirectly through human

capital and innovation and we are interested to capture these direct and indirect

effects.

To estimate the direct as well as indirect effect of foreign direct investment on
economic growth through the channels of human capital and innovation, we construct

our econometric model as follows:

HCy = o1+ o FDIit + a3'X +uyy, (3.1

Where, HC is human capital taken as average years of schooling of population aged fifteen
and above, FDI is foreign direct investment (net inflows) taken as % of GDP. X is vector of

control variables,
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INOj; = By + By FDIit + B3'Y + uge (3.2)

Where, INO is innovation {(R&D expenditures) taken as % of GDP. FDI is foreign direct

investment and Y is vector of control variables.

EGi = ¥y + 2 FDLy -+ v HCir + v4INQy, + Vs (FDI*HC);‘; +v6 (FDI*INOQ), + ‘Y'}’Z + U3
(3.3)

Where, EG is economic growth of a country, FDI is the net inflow of foreign direct
investment (% of GDP) in each country, HC is the level of human capital that each
country is having. We use average years of schooling of population aged fifteen and above
as proxy for human capital. INO is innovation in each country and we use (R&D
expenditures as % of GDP) as proxy for innovation. (FDI*HC) is the interaction term
of foreign direct investment and human capital, (FDI*INO) is the interaction term of
foreign direct investment and innovation. Z is the vector of control variables for EG.
These variables are initial real per capita GDP (Yo), government final consumption
expenditures (GOV), inflation {INFL), credit provided by commercial banks to the
private sector {PRIV), trade openness (OPEN) and domestic investment in education

(INV).

o, P1 and y| are the intercepts of the regressions. 0f3...... On Bo..oenns Bpand Ya......

Yo are coefficients of variables. U;, U; and U; are the error terms for all three

equations.
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3.3.2 Indirect Effects of FDI on Economic Growth using Channels of Human
Capital and Innovation

Here we show that how the equation, for indirect effects are generated from the main
equations

a) We calculate equation for the indirect effect of FDI on Econemic Growth
through the channel of Haman Capital using equation (3.1) through (3.3)

gEG  @FG | OHCG

aFpI  HC X gFp; T ooommmommmemm e e e — 13,4
3EC

9EG e ;
3o = 42 (v3 + ¥5F) (35)

From equations (3.1 and 3.3) we calculate equation (3.4) where, one can see the partial
indirect effect of FDI on EG. Here we see in the L.H.S of equation (3.4) that at first

stage FDI affects HC and then HC affects EG. Now to calculate Equation (3.5) first

we partially differentiate equation (3.1) with respect to FDI and get (d), second we

differentiate equation (3.3) with respect to HC and get (y3 + YsFDI). Finally we
multiply o, and (Y3 + YsFDI) to get equation (3.5) representing the indirect effect of

FDI on EG, and that is 0 (y3 +¥5FDI).

b} We Calculate the Equation for Indirect Effect of FDI on EG through the
Channel of Innovation using equation (3.2) through (3.3)

9EG  BEG BINO
FDI T QINO© OFDI
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FEG .
DI 82 ("}"1‘ + YﬁFfﬁ] ———————————— e (3.7)

From equations (3.2 and 3.3) we calculate equation (3.6) where, one can see the partial
indirect effect of FDI on EG. Here we see in the L.H.S of equation (3.6) that at first

stage FDI affects INO and then INO affects EG, Now to calculate Equation (3.6) first

we partially differentiate equation (3.2) with respect to FDI and get (3;), second we

differentiate equation (3.3) with respect to INO and get (Y4 + Y6FDI). Finally we
multiply B3, and (Y4 + Y¢FDI) to get equation (3.7) to show the indirect effect of FDI
on EG, and that is B, (Y4 + Y¢FDI).

Signs of coefficients of the above mentioned indirect effects depend upon the signs

and magnitudes of 0, By, Y3, Y4, Y5 and ¥, Similarly; to test the significance of these

indirect effects, we calculate their confidence intervals as presented in Chapter 4.

3.3.3 Seemingly Unrelated Regression (SUR) Model

Seemingly Unrelated Regression Model is proposed by Zellner (1962). It is basically
generalization of a linear regression model. This model comprises of several
regression equations and each of the equations has its own dependent variable. Each

equation in this system can be estimated separately and it is a linear equation in itself.
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SUR model can be seen as simple form of the general linear model where coefficients
in {B] matrix are set to be equal to zero, or it can also be seen as general form of linear
model in which explained variables might be different in each equation. This model
can aiso be generalized into simultaneous equation model, where explanatory
variables can be put as explained variables. However, we use this model for our panel
data analysis. This technique has been used by researchers in prior literature where
variables have been used as mediator or channelized to create an indirect link between
variables. In our analysis, we use SUR method for unbalanced' panel data as

suggested by Biorn (2004).

We use this technique (SUR) in the same way to channelize the relationship between
foreign direct investment and economic growth through human capital on one side and

innovation on the other side.

" Unbalanced Panel data is, where the individual time series have unequal lengths
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Chapter 4

Results and Discussions

This chapter consists upon estimation outcomes, results interpretations and
discussions. Section 4.1 refers to empirical estimation and tabulated representation of
the base-line, general and specific model. In section 4.2 we make general discussions

about our empirical findings.

4.1 Estimation

We divide our empirical analysis into two subsections. Subsection 4.1.1 reveals our
baseline model results of the direct and indirect effects of foreign direct investment
(FDI) on economic growth (EQG) through the channels of human capital (HC) and

Innovation (INO).

Similarly, Subsection 4.1.2 explores our general model outcomes of the direct and
indirect effects of foreign direct investment (FDI} on economic growth through the
channels of human capital (HC) and innovation (INO). Some control variables like
government final consumption expenditures (GOV), inflation (INFL), private credit
provided by commercial banks fo the private sector (PRIV), trade openness (OPEN),
domestic investment in education (INV) and initial real per capita GDP (Yo) are

included,

Subsection 4.1.3 describes our parsimonious or specific model showing the direct and

indirect effects of foreign direct investment (FDI) on economic growth (EG) through
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the channels of human capital (HC) and innovation (INQ), where we confine our more
general model to a specific general model. In this process we omit the control
variables one by one and again run the regression to check the model for overall
significance. We continue this process to that point where we get an overall significant

model. In our study we are lift with a model where we have three control variables.

4.1.1 Base-Line Model

Model (1) of Table 4.1 represents our baseline model showing the effects of foreign
direct investment (FDI) on economic growth (EG) through the channels of human
capital (HC) and innovation (INO). We observe that economic growth (EG) equation
{equation 3.3, Chapter 3) elaborates the effects of initial real per capita GDP (Yo),
foreign direct investment (FDI), human capital (HC), innovation (INQO), government
final consumption expenditures (GOV) and inflation (INFL) on economic growth
(EG) simultaneously. Initial real per capita GDP (Yo) has a negative and significant
effect on economic growth (EG) at 1% significance level, It suggests that there exists
an evidence of convergence in our panel study and it is also called pro-poor growth.
This result supports the theory and prior studies like (Barro, 1996), (Bleaney and
Nishivama, 2000) and (Doppelhofer, 2000), but in our case the coefficient value is

very small so, we can say that this relationship is quite weak.

In the same way we observe in our analysis that foreign direct investment (FDI) has a

positive effect 0.134 on economic growth (EG) and it is significant at 1% level in
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Model (1). It suggests that as the inflow of FDI increases it will directly affect EG

positively,

Similarly, the equation of human capital (equation 3.1, Chapter 3) represents the effect
of foreign direct investment (FDI) on human capital (HC). This effect is positive 0.492
and significant at 1% level of significance in Table 4.1 (Model 1). It suggests that
there is a strong positive effect of foreign direct investment (FDI) on human capital
(HC) and as the level of FDI inflow increases it will lead to improve the level of
human capital either in physical amount or in terms of productivity. This result is
consistent with the prior studies of (Lee, 2000) and (Rachel et al. 2001), where they

suggest that foreign investment inflow leads to increase labor productivity.

Likewise, the equation of innovation {equation 3.2, Chapter 3) shows effect of foreign
direct investment (FDI) on innovation (INO). This effect is also positive 0.658 and
significant at 1% significance level in Table 4.1 (Model 1). It shows that there is also a
strong positive effect of foreign direct investment (FDI) on innovation (INO) and as
the FDI inflow enhances it will lead to grow innovation activities in the economy. this
outcome also supports previous studies like (Damijan et al. 2001) and (Borensztein et
al. 1997), where they conclude a strong effect of foreign investment and the R&D

spillovers (Tamim, 1997).
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Table 4.1:  The Effects of Foreign Direct Investment on Economic Growth
through the channels Human Capital and Innovation (Baseline

Model)
Model (1) Model (2)
VARIABLES HC INO EG HC | INO EG
Yo 0. 00O*** -0.000***
{0.000} {0.000}
DI 0.018*** | 0.007*** | 0.134**+* 0.033*** 1 0.001* | 0.052%**
{0.000} {0.000) {0.000} {0.000} {0.079} | (0.000}
HC 0.4G2%** (.244%**
{0.000} {0.000)
INO 0.658%** 0.644%**
(0.000) (0.000)
FDI*HC -0.007%** -0.005***
{0.000) (0.000)
FBI*INO -0,030%** 0.005***
(0.000) {0.002)
GOV «0,141%%*
{0.000}
INFL. -0.006***
{0.004)
Observations 763 763 754 754 754
No. of countries 74 74 74 74 74
Note: P-value of each coefficient is given in the parentheses. *** *¥ and * show significance at
1%, 5% and 10% levels respectively. Our dependent variables are as follows; EG is growth rate of
real per capita GDP. INO represents innovation, taken as research and development expenditure
(R&D) as % of GDP. HC represents human capital, taken as average years of schooling (age
13years and above). Explanatory variables in our model are as follows: FDI is foreign direct
investment, taken net inflows as % of GDP. Yo is initial real per capita GDP. HC and INO are as
explained above. FDI*HC is the interaction of foreign direct investment and human capital.
FDI*INQ is the interaction term of foreign direct investment and innovation. GOV represents the
general government final consumption expenditure as % of GDP. INFL is inflation (CPI).
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Furthermore, the interaction term of foreign direct investment and human capital
(FDI*HC;) is negative and significant at 1% level of significance in Table 4.1 (Model
1). It suggests that the positive effect of FDI on economic growth (EG), diminishes as
the level of HC increases. In other way we can say that the positive effect of FDI on

EG is less profound in countries having low level of HC and vice versa.

In the same way we see that the interaction term of foreign direct investment and
innovation (FDI*INO) is also negative and significant at 1% significance level in
Table 4.1 (Model 1). It also suggests that the positive effect of FDI on economic
growth (EG), declines as the level of INO increases. In other words we can say that as
the level of innovation grows in an economy with the inward FDI. The impact of FDI

on economic growth diminishes as the level of innovation increases in an economy.

In Table 4.1 we study the marginal and conditional effects of foreign direct investment
(FDI) on economic growth (EG), but the indirect effects of foreign direct investment
on economic growth through the channels of human capital (HC) and innovation

{INO) can be evaluated by calculating equations (3.4, 3.5, 3.6 and 3.7, Chapter 3).

Table 4.2 captures the indirect effects of foreign direct investment (FDI) on economic
growth (EG) through the channels of human capital (HC) and innovation (INQO) for
Base-line Model. We categorize the indirect effects of FDI on EG through both HC
and INO into low, average and higher level of FDI, while coefficients, p-values and

95% confidence interval values are given in their fronts.
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Table 4.2:  The Indirect Effects of FDI on Economic Growth (Baseline Model)

Channels 1 Levels of FDX Indirect Effects | 95% Confidence Interval
0.009%**
Low level of FDI (0.000) 0.008 0.010
Human
Capital , 0.009***
Average level of FDI (0.000) 0.008 0.010
L 33
High level of FDI ?;’ggo) 0.007 0.009
¥k
Low level of FDI ?{fgg{)) 0.003 0.005
Innovation 0.004%+*
Average level of FDI (é 000) 0.003 0.005
%k 3k
High level of FDI ?60530) 0.002 0.004

Note: P-value of each coefficient is given in the parentheses, *¥*, ** and * represents the
significance at 1%, 5% and 10% levels respectively. Low means 25:?: percentile, average

level is 50 percentile and high level shows 75™ percentile levels of FDI respectively,

We observe that the indirect effects of foreign direct investment (FDI) through the
channel of human capital (HC) at low level of FDI is 0.009, at average level of FDI is
0.009 and at high level of FDI is 0.008. These effects at all three levels of FDI are
positive and significant at 1% level of significance. This result suggests that whatever
the level of inward FDI1 is, it affects economic growth (EG) positively regardless of the

magnitude of effect.

Similarly; the indirect effects of foreign direct investment (FDI) through the channel

of Innovation (INO) at low level of FDI is 0.004, at average level of FDI is 0.004 and
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at high level of FDI is 0.004. These effects at all three levels of FDI are also positive
and significant at 1% significance level. This outcome also reveals that at any level of
inward FDI it affects innovation in the economy positively regardless of the

magnitude of this effect,

After discussing our Base-Line Model in details, now we introduce our general model.
In general model we incorporate some control variables to test their effects on

gconomic growth.

4.1,2 General Model

In the General Model, five control variables government final consumption
expenditures (GOV) and inflation (INFL), trade openness (OPEN), private credit
provided by commercial banks to the private sector (PRIV) and domestic investment
in education (INV) are incorporated along with the variables already exist in the Base-
line model which are initial real per capita GDP (Yo), foreign direct investment (FDI),
human capital (HC) and innovation (INQ). We are using panel data set to capture
robustness of different variables on economic growth for the sampled set of countries.

All the outcomes of our analysis are expressed in Table 4.3 Model (2).

Model (2) in Table 4.3 explains the direct marginal effects of foreign direct investment
(FDI) on economic growth (EGQ), however the indirect effects can be obtained by

calculating equations (3.1, 3.2 and 3.3) of Chapter 3.
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Table 4.3:

The Effects of Foreign Direct Investment (FDI) on Economic

Growth (EG) threugh the channels of Human Capital and
Innovation (General Model)

Model (1) Model {2)
VARIABLES
HC INO £G HC iNO £G
Yo -0.000*** -0.000%%*
{0.000) {0.000)
FOI 0.018%%* | 0.007%%* | (0.134%++ 0.475%%* L .053%* | 3 563%#*
{0.000} {0.000) {0.000) {0.000) {0.000} {G.000)
HC 0.492%%* 11.245%%*
{0.000) {0.000)
INDO 0.658%** 9.062**
(0.000) {0.000)
FOI*HC S OO7H*H S 2480k
{0.000) {0.000}
FOIMNOG -0.030%* «0.590%**
{0.000) {0.000}
GOV -7.500%*
{0.000)
INFL. -0.446%%*
{0.000)
OPEN -0.210%**
{0.000)
PRIV -(3.184%%*
{0.000)
{0.000)
Observations 763 | 763 763 4712 472 a7z
Countries 74 174 74 74 74 74

Note: P-value of each coefficient is given in the parentheses, ***, ** and * show significance
at 1%, 5% and 10% levels respectively. Our dependent variables are as follows: EG is growth
rate of real per capita GDP. INO represents innovation, taken as research and development
expenditure (R&D) as % of GDP. HC represents buman capital, taken as average years of
schooling (age 15years and above). Explanatory variables in our model are as follows: FDI is
foreign direct investment, taken net inflows as % of GDP, Yo is initial real per capita GDP. HC
and INO are as explained above. FDI*HC is the interaction of foreign direct investment and
human capital. FDI*INQ is the interaction ferm of foreign direct investment and innovation.
GOV represents the general government final consumption expenditure as % of GDP, INFL is
inflation (CPI), OPEN is trade openness as % of GDP. PRIV is private credit provided by
commercial banks to the private sector as % of GDP. INV is the domestic investment in
education as % of GDP,
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Initial real per capita GDP (Yo) has a negative and significant effect on economic
growth (EG) at 1% significance level. It suggests that there is an evidence of
convergence in our panel data set. This result supports the theory and prior studies like
(Barro, 1996), (Bleaney and Nishiyama, 2000) and (Doppelhofer, 2000), where they

come with the evidence of convergence and in our case there is such evidence as well.

In the same way, we observe in our analysis that foreign direct investment {(FDI) has a
positive effect 3.563 on economic growth (EG) and it is significant at 1% level in
Model (2). It suggests that as the inflow of FDI increases it will directly affect EG

positively.

Simtlarly, the equation of human capital (equation 3.1, Chapter 3) represents the effect
of foreign direct investment (FDI) on human capital (HC). This effect is positive
11.245 and significant at 1% level of significance in Table 4.3 (Model 2). It suggests
that there is a strong positive effect of foreign direct investment (FDI) on human
capital (HC) and as the level of FDI inflow increases it will lead to improve the level
of human capital either in physical amount or in terms §f productivity. This result is
consistent with the prior studies of (Lee, 2000) and (Rachel et al. 2001), where they

conclude that foreign investment inflow leads to increase labor productivity.

Likewise, the equation of innovation (equation 3.2, Chapter 3) shows effect of foreign
direct investment (FDI} on innovation (INO). This effect is also positive 9.062 and
significant at 1% significance level in Table 4.3 (Model 2), It shows that there is also a
strong positive effect of foreign direct investment (FDI) on innovation (INO) and as

the FDI inflow enhances in the economy it will lead to grow innovation activities in
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the economy. This outcome also supports previous studies like (Damijan et al. 2001)
and (Borensztein et al. 1997), where they conclude a strong effect of foreign

investment and the R&D spillovers (Tamim, 1997).

Furthermore, the interaction term of foreign direct investment and human capital
(FDI*HC) is negative -0.248, and significant at 1% level of significance in Table 4.3
(Model 2). It suggests that the positive effect of FDI on economic growth (EQG)
declines as the level of HC increases in the economy. In other way we can say that the
positive effect of FDI on EG is less profound in countries having low level of HC and

vice versa.

In the same way we see that the interaction term of foreign direct investment and
innovation (FDI*INO) is also negative -0.590 and significant at 1% significance level
in Table 4.3 (Model 2). It suggests that as positive effect of FDI on economic growth
(EG) declines as the level of (INO) increases in the economy. In other way we can say
that the positive effect of FDI on EG is less profound in countries having low level of

ING and vice versa.

In addition to this, we further see that government expenditure (GOV) and inflation
(INFL) both have negative and significant effect on economic growth (EG) at 1%
significance level consistent with study of (Fischer, 1993). This outcome reveals an
inverse relationship between government size (GOV) and economic growth (EG)
suggesting that as the government expenditures or government size becomes larger it

will lead to affect economic growth (EG) adversely. Similarly, the inverse relationship
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between inflation and economic growth means that as there is a price hike in the

economy it will also affect economic growth adversely.

Talking about trade openness (OPEN) and private credit (PRIV) we see that both of
these also have negative and significant effect on economic growth (EQG) at T % level.
This result also reveals that in our study both openness and private credit affects
economic growth (EG) adversely. The reason behind the negative impact of trade
openness in our study might be due to the trade deficit or more imports of
consumables than the technological instruments and other necessary tools of
development ike manufacturer imports etc as these things are considered a vehicle for
growth and development. Such conclusion is also drawn by (Bayoumi et al. 1999)in a
study for USA, (Wachtel, P, & Rousseau, P. L. 2007) also obtained such
negative outcomes. Similarly, the negative impact of private credit in our analysis
might be due to the greater contribution of advanced countries in the panel data and in
most of the advanced economies this effect is negative. Such negative results are also
found by (Bhatti, A. A. 2014) and (Wachtel, P., & Rousseau, P. L. 2011). Where
they conclude that the positive and significant effect of financial development on
growth is valid for old data set only (before 1990s) and it disappears in the recent data,
This disappearance may be due to the repeated financial crises after 1990s. While
domestic investment in education (INV) has a positive 5.495 and significant effect on
economic growth (EG) at 1% significance level, suggesting that as the domestic

investment on education increases it will affect economic growth positively.
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We summarize our general model results as there are two variables which are although
having significant effect but their signs are against the theory. For instance trade
openness should affect economic growth positively and private credit should affect
economic growth positively as well. Therefore in our parsimonious model we will
omit these control variables one by one and run the regression again and again to the
point where we get a model showing the overall significance and the signs of

coefficients also support theory,

Now, in order to capture the indirect effects of foreign direct investment (FDI) on
economic growth (EG) through the channels of human capital (HC) and innovation
(INO), we construct Table 4.4. This Table explains the indirect effects of FDI on EG

tor Specified General Model.

We categorize the indirect effects of FDI on EG through both HC and INO into low,
average and higher level of FDI, while coefficients, p-values and 95% confidence

interval values are given in fronts to them.

We observe that the indirect effects of foreign direct investment (FDI) through the
channel of human capital (HC) at low level of ¥DI is 5.289, at average level of FDI is

5.179, and at high level of FDI 15 4.926.
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4.1.3 Parsimonious or Specific Model

In the Final Model, we omit all those variables of general model which are either
insignificant or their signs of coefficients are against theory. Only two control
variables government final consumption expenditures (GOV) and inflation (INFL), are
incorporated along with the variables already exist in the Base-line model which are
initial real per capita GDP (Yo), foreign direct investment (FDI), human capital (HC)
and innovation (INO), We are using panel data set to capture robustness of different
variables on economic growth for the sampled set of countries. All the outcomes of

out analysis are expressed in Table 4.5 Model (2).

Model (2) in Table 4.5 explains the direct and conditional effects of foreign direct
investment (FDI) on economic growth (EG), however the indirect effects can be

obtained by calculating equations (3.1, 3.2 and 3.3) of Chapter 3.

Initial real per capita GDP (Yo) has an inverse and significant effect on economic
growth (EG) at 1% significance level. It suggests that there exists an evidence of
convergence in our panel study and it is also called pro-poor growth. This result
supports the theory and prior studies like (Barro, 1996), (Bleaney and Nishiyama,
2000) and (Doppelhofer, 2000), but in our case the coefficient value is very small so,

we can say that this relationship is quite weak.

In the same way we observe in our analysis that foreign direct investment (FDI) has a

positive effect 0.052, on economic growth (EG) and it is significant at 1% level in

a6



Model (2). It suggests that as the inflow of FDI increases it will directly affect
economic growth (EG) positively.
Table 4.5:  The Effeet of Foreign Direct Investment (FDI) on Economic

Growth (EG) through the channels of Human Capital and
Innovation (Parsimonious or Specific Model)

Model (1) Model (2)
VARIABLES HC INO EG HC INO EG
Yo (.000%** -0.000%%*
{0.000) {0.000)
FDI C.018*** | 0.007*** | (0.134%** 0.033%** | 0.001* | 0.052%**
(0.000) {0.000} {0.000) {0.000} {0.079) | {0.000)
HC 0.492%** 0.244%%*
{0.000} {0.000}
ING 0.658%** 0.644%%*
{0.000) {0.000}
FDI*HC -0.007*** -0.005%**>
{0.000) {0.000)
FDI*INO -0.030%** -0.005***
{0.000} {0.002)
GOV -0.141%%*
{0.000)
INFL ~0.006***
{0.004)
Observations | 763 763 763 754 754 754
No. of
Countries 74 74 74 74 74 74
Note: P-value of each coefficient is given in the parentheses. ***, ** and * show significance at 1%, 5%
and 10% levels respectively. Our dependent variables are as follows: EG is growth rate of real per capita
GDP. INO represents innovation, taken as research and development expenditure (R&D) as % of GDP,
HC represents human capital, taken as average years of schooling (age 15years and above). Explanatory
variables in our model are as follows: FDI is foreign direct investment, taken net inflows as % of GDP.
Yo is initial real per capita GDP, HC and INO are as explained above. FDI*HC is the interaction of
foreign direct investment and human capital. FDI*INO is the interaction term of foreign direct investment
and inpovation. GOV represents the general government final consumption expenditure as % of GDP.
INFL is inflation (CPI),
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Similarly, the equation of human capital (equation 3.1, Chapter 3) represents the effect
of foreign direct investment (FDI) on human capital (HC). This effect is positive
0.244, and significant at 1% level of significance in Table 4.5 (Model 2). It suggests
that there is a strong positive effect of foreign direct investment (¥DI) on human
capital (HC) and as the level of FDI inflow increases it will lead to improve the level
of human capital either in physical amount or in terms of productivity. This result is
consistent with the prior studies of (Lee, 2000) and (Rachel et al. 2001), where they

conclude that foreign investment inflow leads to increase labor productivity.

Likewise, the equation of innovation (equation 3.2, Chapter 3) shows effect of foreign
direct investment (FDI) on innovation (INO). This effect is also positive 0.644 and
significant at 1% significance level in Table 4.5 (Model 2). It shows that there is also a
strong positive effect of foreign direct investment (FDI) on innovation (INO) and as
the FDI inflow enhances in the economy it will lead to grow innovation activities in
the economy. This outcome also supports previous studies like (Damijan et al. 2001)
and {Borensztein et al. 1997), where they conclude a strong effect of foreign

investment and the R&D spillovers (Tamim, 1997),

Furthermore, the interaction term of foreign direct investment and human capital
(FDI*HC) is negative and significant at 1% level of significance in Table 4.5 (Model
2} It suggests that the positive effect of FDI on economic growth (EG) declines as the
level of HC increases in the economy. In other way we can say that the positive effect
of FDI on economic growth is less profound in countries having low level of HC and

ViCE versa,
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In the same way we see that the interaction term of foreign direct investment and
innovation (FDI*INO) is positive and significant at 1% significance level in Table 4.5
{(Model 2). It suggests that as positive effect of FDI on economic growth (EG)
diminishes as the level of (INO) increases in our panel data analysis and vice versa. In
other words we can say that as the level of FDI grows in an economy the positive

effect of innovation on growth decreases.

in addition to this, we further see that government expenditure (GOV) and inflation
(INFL) both have negative and significant effect on economic growth (EG) at 1%
significance level supporting (Fischer, 1993). This outcome reveals an inverse
relationship between government size (GOV) and economic growth (EG) suggesting
that as the government expenditures or government size becomes larger it will lead to
affect economic growth (EG) adversely, Similarly, the inverse relationship between
inflation and economic growth means that as there is a price hike in the economy it

will also affect economic growth adversely.

Now, in order to capture the indirect effects of foreign direct investment (FDI) on
economic growth (EG) through the channels of human capital (HC) and innovation
(INO), we construct Table 4.6, This Table explains the indirect effects of FDI on

economic growth (EG) for our Parsimonious Model.

We categorize the indirect effects of FDI on EG through both HC and INO into low,
average and higher level of FDI, while coefficients, p-values and 95% confidence

interval values are given in fronts to them.
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We observe that the indirect effects of foreign direct investment (FDI) through the
channel of human capital (HC) at low level of FDI is 0.008, at average level of FDI is
0.008, and at high level of FDI is 0.007. These effects at all three levels of FDI are
positive and significant at 1% level of significance. This result suggests that whatever
the level of inward FDI is, it affects economic growth (EG) positively regardless of the

magnitude of effect.

Table 4.6: The Indirect Effects of FDI on Economic Growth (Parsimonious

Model)
Channels Levels of FDI Indirect Effects | 95% confidence interval
- 0.008%**
Low level of FDi 0.000 0.007 0.005
Human So0ave
Capital Average level of FDI 0'000 0.007 0.009
. 0.007%+*
High level of FDI 0.000 0.006 0.008
. 0.000*
Low level of FDI 0.079 -0.000 0.002
. *
Innevation Average level of FDI gggg -0.000 0.002
. 0.000*
High level of FDI 0.079 -0.000 0.002
Note: P-value of each coefficient is given in the parentheses. ***, ** and * represents the
significance at 1%, 5% and 10% levels respectively. Low means 25 percentile, average level is
50™ percentile and high level shows 75" percentile levels of FDI respectively.
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Similarly; the indirect effects of foreign direct investment (FDI) through the channel
of Innovation (INQ) at low level of FDI is 0.000, at average level of FDI is 0.000 and
at high level of FDI is 0.000, These effects at all three levels of FDI are also positive
and significant at 10% significance level. This outcome also reveals that at any level
of inward FDI it affects innovation in the economy positively regardless of the

magnitude of this effect.

4.2 Summary

Our estimation results regarding direct effects of our different explanatory variables on
economic growth (EG) like convergence variable (Yo), foreign .direct investment
(FDI), human capital (HC) and innovation (INQO) in Tables (4.1, 4.3 and 4.5) are all
supporting our research objective and fully consistent with the prior studies. For
instance (Yo) is consistently negative and significant for all models in Tables (4.1, 4.3
and 4.3). This outcome strongly supports the evidence of convergence in the prior
literature on growth and convergence like (Barro, 1996), (Bleaney and Nishiyama,

2000) and (Doppelhofer, 2000).

In the same way we observe that FDI, HC and INO are also positive and significant in
all our models of Tables (4.1, 4.3 and 4.5) and provide a strong support to our research
objectives. Similarly, the control variables like government size (GOV) and inflation
(INFL) in Tables (4.1, 4.3 and 4.5) are also up to the mark and provide clear evidence
of theoretical background where all of these two variables affect economic growth

adversely. This is also proved by (Fischer, 1993) and (Barro, 1996). Another control
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variable domestic investment in education (INV) is also positive and significant
suggesting that investment in education leads fo enhance growth. Two variables trade
openness {OPEN) and private credit provided by commercial banks to the private
sector (PRIV) are although significant but are negative and will affect economic
growth adversely that’s why have omitted these variables from our Parsimonious or

specific Model.

While determining the significance of the indirect effects of foreign direct investment
{(FDI) at its different levels on economic growth (EG) through the channels of human
capital and innovation, we construct confidence intervals at low, average and high
levels of FDI as presented in Tables (4.2, 4.4 and 4.6). The indirect effects of FDI on
EG through the channels of HC and INO are positive and significant at all levels of

FDI These results are supporting our research objectives,

We note that, the indirect effects of FDI on economic growth (EG) are more profound
as compare to the direct effects. This conclusion is based on the coefficients values of

the interaction terms of (FDI*HC) and (FDI*INO).
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Chapter §

Conclusions and Policy Recommendations

5.1 Conclusions

We use a panel data set of 74 countries in this research to explore the relationship
between foreign direct investment and economic growth through the channels of
human capital and innovation. We use Seemingly Unrelated Regression (SUR)
technique for panel data to obtain the direct as well as the indirect empirical results as
suggested by (Biorn, 2004). We examine the indirect linkages between foreign direct
investment and economic growth to achieve our main objectives of this study. The
channels we are using to explore the indirect effect of foreign direct investment (FDI)
on economic growth (EG), are human capital (HC), and innovation (INO). In other
words, this study exploits the direct (marginal), conditional (interaction terms and real

per capita GDP) and indirect effects of foreign direct investment on economic growth.

It is obvious from our empirical results that, foreign direct investment (FDI) has a
positive and significant effect on economic growth in all our three models. It suggests
that as the FDI inflow increases, as a result there will growth enhancement in the
economy. Similarly; Human capital (HC) and Innovation (INO) both have also
positive and significant effect on economic growth in all the three models. It means
that as in an economy the level of human capital and innovation activities improves, it

will directly enhance growth. In the same way government size (GOV) and inflation
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(INFL) both have negative relationship with economic growth and affects it adversely
in models 4.1, 4.3 and 4.5. The negative sign of initial real per capita gdp (Yo)
coefficient clearly shows a convergence in both the models (4.1, 4.3 and 4.5), and it is
consistent with the prior literature like (Barfo, 1996), (Bleaney and Nishiyama, 2000)

and (Doppelhofer, 2000).

Coefficients of all the interaction term of foreign direct investment with human capital
(FDI*HC) are negative and significant in all the Tables (4.1, 4.3 and 4.5) suggesting
that the positive effect of FDI on EG diminishes as the level of HC increases in the
economy. In other way we can say that the positive effect of FDI on EG is less

profound in countries having low level of HC and vice versa.

Similarly, coefficients of all the interaction terms of foreign direct investment and
innovation (FDI*INQ) are also negative and significant in the Tables (4.1, 4.3 and
4.5), also suggesting that the positive effect of FDI on economic growth (EG) declines
as the level of INO increases in the economy. In other words we can say that as the
level of innovation grows in an economy with the inward FDI, the positive effect

declines over time.

We conciude here that there is a direct and positive relationship between foreign direct
investment and economic growth in our panel set of data which means that, if the
amount of foreign direct investment (inflow) increases it will lead to enhance
economic growth in the home economy. Likewise, as the levels of human capital and
innovation within an economy increase, their impact on the economic growth declines

over time as the level of inward FDI grows,
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Talking about the indirect effect of foreign direct investment on economic growth is a
matter of our concern, because it is our main objective to explore the indirect effect of
foreign direct investment on economic growth. It is obvious from our results that
foreign direct investment has a positive and significant indirect effect on economic
growth through both the channels of human capital and innovation. We come with the
conclusion that foreign direct investment affects human capital positively which
further leads to affect economic growth in a positive way. Similarly, foreign direct
investment affects innovation positively which further leads to affect economic growth
in a positive way. We also conclude the direct effect of foreign direct investment on

economic growth is also positive.

We note that, the indirect effects of FDI on economic growth (EG) are more profound
as compare to the direct effects. This conclusion is based on the coefficients values of

the interaction terms of (FDI*HC) and (FDI*INO).

5.2 Policy Recommendations

From the discussion it is clear that our findings reflect the direct effect of foreign
direct investment on economic growth as positive. Foreign direct investment is found
as one of the major contributors to the domestic growth. Therefore, Governments need
to focus and initiate policies which are attractive for foreign investment. Foreign
investors should be given initiatives and facilities. To maintain Law and order
situation in the country to provide safe and secure environment so that foreign

investors can be attracted to invest in the domestic economy. It will lead to strengthen
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domestic economy and will also contribute to enhance employment opportunities in

ihe local market.

Similarly, human capital being one of our core variables and contributing to domestic
economic growth, governments also should focus on educational policies and need to
develop a well educated and skilled labor force in the form of human capital so that
maximum benefits can be achieved from foreign investment. Foreign investors also
initiate trainings and skill development programs for their employees. So, contribution
from both sides of governments and foreign investors will make possible to achieve

the ultimate goal of economic growth,

In the same way as we conclude that innovation in an economy is one of the major
contributors to growth in the modern economies. Government officials and policy
makers should also initiate research and development programs in the country to make
domestic technological progress on one hand and on the other hand to make the

economy able to absorb the technology transfer in the form of foreign investment.

Likewise, Government size has been one of the hurdles in the way of economic
growth in the modern economies so far. Therefore, government size leads to increase
non-developmental expenditures and expansion of ministries and departments further
leads to enhance possibilities of corruption and other administrative complications.
Therefore government size should be contracted so that, lesser the government
expenditures will lead to spend more on developmental projects to enhance domestic

growth which is the ultimate goal of any economy.
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inflation has also been one of the main obstacles in the way of economic growth
around the world. Inflation should be controlled and kept as minimum as possible so

that persistent growth can be achieved in the economy,
5.3 Directions for Future Research

The current research, no doubt captures the impact of FDI on economic growth in a
very comprehensive way but at the same time it also opens new ways to researchers
regarding studying the indirect effects of FDI on economic growth. In the current

study we analyze pane!l data set for 74 countries including developing and developed.

1) Same studies might be conducted for developing and developed economies

separately.
2) Obtaining data for greater number of countries
3) Different time span can be used for future research in such studies

4y Incorporating more variables in the study to capture their impact on economic

growih,
% Government investment

L/

% Private investment
¢ Population growth
< level of physical capital

5) Exploring other channels of economic growth to capture their impact
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Appendix A-1

Table of variables and their sources;

S No. | Variables Variable | Variable Deseription Source
Symbel
] Economic EG Economic Growth (log difference of | WDI
Growth real per capita GDP growth, | (2011)
(annual %) constant 2005 USS$)
2 Foreign Direct | FDI Foreign direct investment as % of | WDI
Investment GDP (X+M) (2011
3 Human Capital | HC Human capital (average years of | Barro-lee
schooling (of population with age | (2012)
15 years and above) as proxy for
human capital}
4 Innovation ING Innovation: R&D as % of GDP, WDI
(2011)
5 Government GOV Government size (government final | WDI
Size consumption expenditure % of | (2011)
GDP)
6 Inflation INF Annual % Inflation rate {consumer | WDI
price index) 201D
7 Initial GDP Yo Initial real per capita income {we | WDI
use first lag of real per capita | (2011)
income per annum at 2005 US$)
8 Openness OPEN Trade openness of country, (X+M) | WDI
% of GDP (2011)
9 Private Credit | PRIV Private credit (domestic credit | WDI
by Commercial provided by commercial banks to | (2011)
banks private sector) as % of GDP
10 Domestic INV Domestic Investment in education | WDI
investment in sector as % of GDP (2011)
education
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Appendix A-2

Table of Summary Statistics:

Varia

bles Obs | Mean Minimum | Median Maximum | SD

EG 3383 12.387 -40.747 2.098 42.016 4.714
FDI 2395 14.860 -15.049 1.396 564,97 26.639
HC 37001 7.527 06.59 7.785 13.18 2.745
INO 771 1.086 0.006 0.705 4,864 0.879
GOV | 3025115,.712 1.401 15,173 76.222 5.432
INFL 12879 33.798 ~-21.675 5.879 11749 318.897
OPEN | 3018 170.195 0.309 58.272 438.092 50.621
Yo 3284 112952.7 83.400 5807.9 86127.2 14232.6
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Appendix A-3

Correlation Matrix:

EG FDX INO HC GOV INFL. OPEN Yo
EG 1.0060
¥pl 0,028 1.000
NG -0.179 10.049 1.000
HC 0.060 0.069 0.497 1,000
GOV | -0.226 | -0.028 | 0.568 0.3862 1.000
INFL | -0.077 | -0.019 | -0.0%96 | ~0.050 | -0.0886 1.000
OPEN £.3113 6.396 | ~0.007 §0.229 -0.082 ~0.024 1.000
Yo (257 | 6.335 0.679 0.457 0.499 ~0.122 | 0.185 1,000
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