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Abstract

Foreign direct investment (FDI) has increased rapidly in developing countries since the 1990s. Many studies

found that there is a significant relationship between FDI and economic growth. This thesis seeks to analyze the

relationship between FDI and economic growth in developing countries and explore policy implications for the

South Asian countries and Nepal. The study conducts panel data analyses based on a panel data set of 63 devel-

oping countries in Asia, Africa, and Latin America for the period from 1990-2015. The results of the panel data

analyses, obtained by the fixed effects, random effects, difference generalized method of moment, DGMM and

system generalized method of moment, SGMM estimators, show that there is a significant positive effect of FDI

on economic growth. It is also found that the FDI-economic growth relationship depends on domestic macroeco-

nomic and financial market conditions, domestic investment climate and infrastructure in host countries.  

Keywords: Economic Growth, Foreign Direct Investment, Dynamic panel data, Developing countries, Nepal.

1. INTRODUCTION

Foreign Direct Investment (FDI) is an investment made to acquire a lasting interest in or effective control over
an enterprise operating outside of the economy of the investor. FDI net inflows are the value of the inward
direct investment made by non-resident investors in the reporting economy, including reinvested earnings
and intra-company loans, net of repatriation of capital and repayment of loans, this is expressed as shares
of GDP (UNCTAD, 2017). Some degree of equity ownership is almost always considered to be associated
with an active voice in the management of an enterprise; the BPM5 suggests a threshold of 10% of equity
ownership to qualify an investor as a foreign direct investor (International Monetary Fund, 2009).
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FDI encourages the transfer of technology and know-how between economies, promote its products more
widely in international markets, positive effect on the development of international trade, and a crucial source
of capital for a range of host and home economies (Organization for Economic Co-operation (2008). FDI is
a part of economic growth, prosperity, and development of the third world today. Specifically, after the 1980s,
under liberalization, globalization, and privatization, most of developing and underdeveloped countries have
heavily relied on foreign sources of investment. The developing countries have felt the need for foreign cap-
ital to supplement domestic resources due to the growing mismatch between their capital requirement and
their saving capacity (Srivastava 2004). Foreign direct investment has been recognized as one of the criti-
cal sources of long-term sustainable economic development in developing countries (Sadia Imtiaz, 2017).
There are many demand-side and supply-side factors that have affected the trend and level of FDI: market
conditions, government policies, human and natural resources, institutions, pre-investment procedure,
investment repatriation policies, export and import facilities, tax-free and special economic zones and so on
(Nasser, 2010). FDI provides opportunities for the economic development of developing countries as FDI
would facilitate competition, innovation, human capital development, and technological advancement
(Nasser, 2007). 

It is a challenging task for Nepal to become a middle-income country and achieve the sustainable develop-
ment goals by 2030 (Ministry of Finance, Nepal, 2016). To graduate from a least developed country to
become a middle-income country by 2030, Nepal needs economic growth at an annual average rate of more
than 7%. A study by Andrés (2013) showed that Nepal is facing an investment gap of around 15-18 billion
dollars to achieve this target. However, the 2015 earthquake brought about a loss of 7 billion dollars, and
subsequent trade disruption leads to a fuel crisis (The World Bank, 2017). Total investment gap to graduate
in middle income country by 2030 is more than 24 billion USD (National Planning Commission, 2017). The
domestic saving rate is below 10% of GDP, and thus domestic savings alone cannot fulfill the investment
gap. In the SAARC region, net FDI as a share of GDP is 1.2%, but it was merely 0.2% in Nepal. Average per
capita FDI in the SAARC region is $12.1, while in Nepal it is only $1.1. Therefore, Nepal needs more foreign
capital to graduate from a least developed country by 2030. 

The government of Nepal set objectives regarding FDI, human resources and technologies to reduce the
trade deficit (National Planning Commission, Nepal, 2017). Nepal needs to rely on FDI for its economic
development since FDI could strengthen technologies and managerial and technical skills while narrowing
the savings and investment gap in capital formation. In Nepal, with abundant natural resources, biodiversi-
ty, and cultural heritages, ample opportunities exist for FDI in such areas as hydroelectricity, tourism, servic-
es, and physical infrastructure (Ministry of Finance, Nepal, 2016). 

FDI in SAARC and Nepal 

South Asia is a rapidly growing region and home to one-fifth of the world’s population. The region’s econo-
my is facing the challenges of improving the efficiency of public spending, strengthening tax administration,
enhancing regulation and supervision of the financial system, modernizing monetary policy and operations,
and improving macroeconomic statistics (IMF Annual report, 2017 page 24). 

Table 1 reports the average annual growth rate, average yearly net FDI inflow, FDI inflow as a share of GDP,
and average per capita GDP from 1990-2015 for 5 South Asian countries (Bangladesh, India, Nepal, Sri
Lanka, Pakistan), developing countries, and the world.
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Table 1 Average growth rate, average FDI inflow from 1990-2015

Source: The World Bank

As exhibited in table 1, the average growth rate from 1990-2015 in developing countries is higher than the
world average. The average annual growth rate in the SAARC region is more than 6% (see figure 1 also); it
is higher than the average growth rate of developing countries. Among SAARC countries, the average
growth rate of India was the highest, while Pakistan and Nepal registered the lowest. An average growth rate
of Nepal is similar to the growth rate of developing countries but is less than the growth rate of the SAARC
(see figure 1 also). From 1990 to 2015, average growth rate was 6.18% in the SAARC region, while it was
4.42% in Nepal.

Average per capita FDI inflow is more than $207 in the world, whereas it is $76.42 in developing countries
and $12.93 in the SAARC region. Among SAARC countries, Sri Lanka registers the highest per capita at
$26.74, which is followed by India at $13.4. Meanwhile, per capita, FDI is less than $1.5 in Nepal. Net FDI
as a share of GDP in Nepal is smaller than most other developing countries; it is more than 3% and 1.26%,
respectively, in developing countries and the SAARC region, while it is less than 0.2% in Nepal. Among
SAARC countries, Sri Lanka and India register the highest FDI inflow as a share of GDP. 

According to Figure 2, which reports the per capita FDI inflow in the SAARC region and Nepal, the SAARC
region has an upward trend. However, the per capita FDI inflow in Nepal is much smaller than that in the
region. The gap between the SAARC region and Nepal has been increasing since 2004. Net per capita FDI
of Nepal was negative in 2002, because of the Maoist insurgency. However, it increased sharply after 2007,
after the end of the Maoist insurgency. It decreased again after 2012, because of political instability.

Figure 1.
The Economic Growth rate 
of Nepal and SAARC from 1990-2015

Source: The World Bank
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Country Average Growth Average annual net Net FDI inflow as Average per capita 

rate (%) FDI inflow (mill. $) a share of GDP (%) FDI ($)

Bangladesh 5.37 698.95 0.62 4.61

India 6.57 16156.92 1.15 13.43

Nepal 4.42 28.88 0.18 1.74

Pakistan 4.08 1655.29 1.15 10.89

Srilanka 5.44 519.36 1.23 26.74

SAARC 6.19 19131.53 1.26 12.93

World 2.82 1360992.79 2.33 207.18

63 Developing countries 4.10 3624.98 3.09 76.42
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Figure 2.
Per capita FDI inflow in Nepal 
and SAARC from 1990-2015

Source: The World Bank

As discussed above, Nepal has not been successful in attracting FDI, and FDI inflow was very small as com-
pared to other countries in the SAARC region. Nepal has a lot of opportunities for FDI to accelerate the econ-
omy. The government of Nepal has introduced some policies and regulations to increase FDI. Among them
are: Constitutional Provisions, FDI policy in 2014, Industrial Enterprises Act in 2016, Investment Board Act
in 2012, Foreign Investment and Technology Transfer act in 1991, and Special Economic Zone in 2016. To
increase FDI, the government of Nepal introduced some institutional provisions in facilitation, approval, and
registration. Investment Board, Industry Department, Industrial and Investment Promotion Board were set up
to take care of these institutional provisions.

With these policies, regulations and institutional provisions, the government of Nepal hopes to receive more
FDI, especially from within the SAARC region, as FDI would continue to strengthen the production network
of the SAARC countries (World investment report, 2017 UNCTAD, page 56). Opportunities for FDI in the
areas of hydroelectricity, tourism, services, physical infrastructure, and production and processing of herbs
exist in Nepal with the availability of abundant natural resources, biodiversity, and cultural heritage. The gov-
ernment of Nepal should design policies to attract more FDI to achieve high economic growth, where it is
essential to promote investment in the private sector (Ministry of Finance, Nepal, 2016).

The primary objective of this study is to analyze the effect of FDI on economic growth in developing coun-
tries and explore the factors that would affect the effectiveness of FDI on economic growth. The study also
tries to draw some policy implications for the economic development of Nepal, which is one of the least
developed countries in the world. A number of studies have been conducted to analyze the relationship
between FDI and economic growth. Many of them found that FDI has significant and positive effects on eco-
nomic growth, but some studies found an adverse effect. Many empirical studies suggested that the relation-
ship between FDI and economic growth depends on economic and business conditions such as political sta-
bility, human capital, infrastructure, innovative capacity, and so on. This study investigates the effects of FDI
on economic growth using a panel data set of 63 developing countries in Asia, Africa and Latin America (22
countries in Asia, 26 countries in Africa and 15 Latin American and other developing countries) for a relative-
ly longer time-period from 1990 to 2015, which is constructed by using the databases of World Bank, IMF,
UNDP and UNCTAD. 

This study conducts a dynamic panel data regression analysis. By using the difference and system GMM
(generalized method of moments) estimators developed by Arellano and Bond (1991) and Blundell and Bond
(1998) based on a dynamic panel data set, the study analyzes the effects of FDI on economic growth after
controlling for some other variables which would affect economic growth. Based on the empirical results of
the dynamic panel data regression analysis, it tries to draw some policy implications for the economic devel-
opment of the SAARC region, particularly Nepal. To the best of the author’ knowledge; there have been no
studies on the effects of FDI on economic growth in Nepal.

From this dynamic panel data regression analysis, the study finds that FDI has a significant and positive
effect on economic growth among developing countries after controlling for some other factors of economic88
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growth. The result is robust in the sense that the sign of the coefficient for FDI is positive regardless of model
specifications we choose. It is also found that among other factors, infrastructure, human resources, trade
openness and domestic financial market are essential for the effectiveness of FDI on economic growth. 

The paper is organized as follows. Section II presents a review of empirical literature on the relationship
between FDI and economic growth. Section III presents the data and the methodology used in the study,
while Section IV discusses the empirical results. Finally, Section V summarizes the main findings and pro-
vides some policy implications for the development of Nepal.  

II RELATED LITERATURE

According to the literature studied the relationship between FDI and economic growth, the role of FDI in
developing economies has become very important because of a decline in nations' saving, conventional
financing, and instability of private financial flows. FDI has seen as a remedy to the problem of resource gaps
and external funding now experienced by developing nations. 

Theoretical Evidence

There is a considerable body of literature emphasizing the impact of FDI on economic growth. Neo-classical
models of growth, as well as an endogenous growth model, provide the basis for most of the empirical work
on the FDI-growth relationship (Ozturk, 2007). New growth theory argues that technological progress is the
heart of economic growth. Capital formation is defined to include investment in human capital and skill, R&D,
and tangible capital which also provide the basis for economic growth. Moreover, the dependency school
theory stands for the negative impact of FDI on long-run economic growth  (Mebratu Seyoum, 2015). 

Felipe (1999) followed the neoclassical growth theory in his empirical study and found that economic growth
generally comes from two sources: Factor accumulation and total factor productivity growth. As opposed to
the limited contribution that the neoclassical growth theory accredits to FDI, the endogenous growth litera-
ture points out that, FDI can not only contribute to economic growth through capital formation but also
through augmentation of the level of knowledge through labor training and skill acquisition (DeMello, 1999).
The empirical study of Anam, 1993 followed the endogenous growth model and found that FDI is an essen-
tial vehicle for transferring technology, contributing relatively more to growth than domestic investment. FDI
enables low wage countries to improve productive efficiency by stimulating domestic research and develop-
ment (Walz, 1997).   

The new growth models, unlike the Solow model, assume an increasing return to scale to input. These mod-
els argue in favor of FDI affecting the level and rate of aggregate output growth, level of human capital and
productivity through permanent technology and knowledge transfers and spillover and do not necessarily
diminish as the economy grows (Romer 1986 and Lucas 1988). According to Dunning (1993), the impact of
FDI on economic growth depends on the nature and degree of firm-specific ownership characteristics, loca-
tion-specific characteristics of host countries, demand conditions, market, and the way how multinational cor-
porations own, organize and use their resources.  

On the other hand, the dependency school theory, by Stonemen (1975) and Bornschier (1980) argued that
developed nations become wealthy by extracting labor and other resources from third world nations, devel-
oping countries are unable to compensate for their natural resources, and it increases poverty, and FDI will
affect growth negatively in the long run. 

2.2 Positive and negative view

Under the traditional framework, in general, FDI promotes economic growth endogenously through augment-
ing domestic capital accumulation; in doing so, it facilitates the technological transfer, which is a favorable 89
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impact according to Ozturk (2007). One of the earliest investigations of the role of the FDI on economic
growth, Findaly (1978) postulated that FDI promotes economic growth through its effect on technological
transfer and progress. Other empirical studies are summarized in the following table:

Table 2: FDI and Economic Growth: Literature Survey

90
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Studies Sample Period Empirical 
Approach 

Effect of FDI on growth 

Balasubrimanyam 
V.N. (1996) 

46 
developing 
countries 

1970-
1985 

OLS, 
Generalized 
Instrumental 
Variable 
Estimators 

FDI has a positive impact on 
growth through FDI-labor 
(including human capital) 
interactions in the growth 
process. 

Basu P., (2003) 23 
developing 
countries 

1978-
1996 

Panel Casualty 
test 

There is a long-run steady 
state relationship between 
FDI and growth, and a 
relationship is bidirectional.  

Choe J. (2003) 80 
countries 

1971-
1995 

Panel VAR 
model 

Strong and positive 
correlation between growth. 
FDI, possible reverse 
relationship, which high 
growth attract FDI to 
promote GDI 

Simona O. H. (2012) 7 Eastern 
European 
Countries 

1993-
2008 

OLS, GMM, 
Panel 
cointegration 
and Granger 
casualty test 

A positive effect of FDI on 
growth and the relationship is 
bidirectional between FDI 
and GDP. 

Wang M. (2009) 12 Asian 
Countries 

1987-
1997 

Random effect 
and weighted 
least Square 

FDI in the manufacturing 
sector generate a significant 
positive impact growth  

Reichert U. N. 
2001) 

24 
developing 
countries 

1971-
1995 

OLS, Fixed 
Effect, and 
MFR casualty 
test 

FDI on average has a 
significant impact on growth.  

Zhang K. H. (2001) 11 
countries 

1960-
1997 

Granger 
casualty, Unit 
root test, and 
cointegration 

The positive impact of FDI on 
growth. The Impact is strong 
if host countries adopt 
liberalize policy and improve 
the education system. 

Kasibhatla K.M. 
(2008) 

Five 
countries 

1970-
2005 

Unit root, 
cointegration, 
and VECM 

The negative relationship 
between FDI and growth 

Kingsley N. (2008) Malaysia, 
Indonesia, 
Thailand 
and the 
Philippines 

1990-
2005 

OLS and 
Seemingly 
unrelated 
regression 
(SUR) 

FDI in 4 ASEAN countries has 
a negative impact on 
economic growth.  
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2.3 Conditional view

Some empirical studies have found that the impact of FDI on growth highly depends on the economic, tech-
nological, socio-political, legal conditions of the host country. The empirical study of De Mello (1997) found
that cultural factors, roles of the receiving government in the economy, the protection of property rights, tax
structure, the openness of the receiving country and the adequacy of the infrastructure play essential roles
in the relationship between FDI and growth. The empirical study of Busse and Groizard (2003) using 84 sam-
ple countries from 1994-2003. It suggests that to generate a positive impact of FDI inflows, government first
have to tackle the institutional setting and improve the regulatory quality in their countries. Another empirical
study of Haji M. nor (2013) studied the role of the financial institution in the relationship between FDI and
growth, using data from 11 developed and 16 emerging countries. The study found FDI has a negative
impact on growth, but the relationship is significantly positive when FDI interacts with financial development. 

Several other empirical studies tried to clarify which are the determinants of FDI to achieve higher rates of
economic growth and welfare in a host country. Wu and Lin (2014) studied the impact of FDI in African
economies and found that policy and strategy of country-specific factors determine this relationship. The
empirical study of Oktay and Ahmet (2016) examined the relationship between FDI and growth with the data
of 39 countries from 2000–2013 and found that to attract long-term capital movements, host countries need
sufficient human capital, economic stability and free markets. Legislative regulations contribute to improving
economic freedom in these countries, and a higher level of economic freedom also has more efficiency and
higher growth rates. Lall and Narula (2004) examined FDI and its role in economic development and sug-
gested that FDI cannot drive industrial growth without local capabilities. Robust local capabilities raise the
possibility of attracting high-value systems and of capturing skill and technology spillovers from them; these
capabilities need selective policies. Bengoa (2000) studied the relationship between FDI and growth in Latin
American countries and found that there is a positive and significant correlation between FDI and growth with
a minimum threshold of development associated with social capital. The contribution of FDI on economic
growth is enhanced by its positive interaction with financial market development, and absorptive capacity;
human capital and technology (Carp, 2012). Holding constant the level of FDI or EFPI (which the host legal
environment also likely influences), countries with higher legal standards likely channel foreign investment
more efficiently (Durham, 2004). Batten and Vo (2010) used two measures of FDI; inflow and stock to ana-
lyze the impact of FDI measures on growth. Their empirical result revealed that FDI stock and inflow have
strong impact on growth in countries which have a higher level of educational attainment, and government
size. 
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Kentor, (1998).  79 
developed 
and 
developing 
countries 

1938-
1990 

OLS FDI has a negative impact on 
growth in the long run 

Nolan P. (1983) 25 Firm-
level data 

1971-
1980 

Analysis of 
Variance 

FDI would increase the 
inequality 

Dunn C. (1975) less 
developed 
countries 

1950-
1970 

Panel OLS  Domestic firms may affect 
negatively, they would not 
compete with foreign firms, 
and it would create a 
monopolistic market 
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2.4 Empirical Study on the Role of FDI in Asian economy

The empirical studies of Choong, Yusop and Soo (2004) presented the empirical result for FDI, economic
growth, and financial sector development. Their result revealed that the presence of FDI inflows creates a
favorable technological diffusion in the long run only if the evolution of the domestic financial system has
achieved a certain minimum level, and the well-developed financial sector can represent a source of com-
parative advantage for that country. Similarly, Athukorala and Wagle (2011) studied the data from 1990-2006
of ASEAN countries. Their result showed that FDI has been a significant driver of Malaysia's rapid growth
and structural transformation through export-oriented industrialization over the four decades. Innovative
capacity has a positive and significant effect on FDI,     

Thangavelu and Yong (2009) empirically assessed the FDI on growth and financial crisis of 10 East Asian
and South East Asian countries from 1992-2007. The study reveals that FDI tends to have a more signifi-
cant impact on output growth than domestic capital formation. Better absorptive capacities, infrastructure,
human capital, and technologies have a more significant impact on output growth of MNCs through produc-
tive spillover. Chaitanya (2009) examined the determinants of FDI and volatility in Southeast Asian
economies and found that socioeconomic factors, institutional factors and political factors, and labor-related
issue are significant determinants. Faruq and Peter J. (2011) empirically studied the links between FDI and
manufacturing productivity from 1975-2005 of 10 Asian countries. The result confirmed physical capital
investment, trade openness and large FDI inflows are positively related to the difference between manufac-
turing and agriculture sector. FDI inflow contributes to increasing the productivity via technological transfer,
and Financial sector development.  

Vogiatzoglou (2016) applied factor analysis to 10 ASEAN countries from 2003-2013 and showed that effi-
ciency and exercise have a positive effect on FDI. Efficient regulation and macroeconomic fundamentals are
essential prerequisites for receiving country, and skilled business-friendly employment regulations have a
positive effect in FDI inflows. Another empirical study of Sivalogathasan and Wu, (2014) studied the impact
of FDI on south Asian countries and suggested that FDI has a positive impact on growth through technical
spillover and domestic innovation.  

Overall, the diversity of these findings highlights the difficulty in making generalized comments on the rela-
tion between FDI and growth. There is a relative dearth of studies of this relationship under different doing
business environment in developing countries. This study contributes to the further insights into this relation-
ship by examining in more detail and extensively than other recent studies considering the role of business
environment, and other financial and institutional conditions and design policy implication for Nepal.

III THEORETICAL FRAMEWORK, DATA, AND METHODOLOGY

This study analyzes the effect of FDI on economic growth by conducting several panel data regression analy-
ses. This chapter will discuss theoretical arguments on the impact of FDI on economic growth and the data
and methodology that the study uses.

Theoretical Arguments on the Effect of FDI on Economic Growth 

Many empirical studies on the impact of FDI on economic growth showed that FDI would stimulate econom-
ic growth through technology transfer and spillover effects (Findlay, 1978, Chowdhary, 2006). The Harrod-
Domar growth model provides the fundamental relationship between investment and economic growth.
According to the model, economic growth is depending on the domestic savings ratio (domestic investment),
capital-output ratio and depreciation rate. As to the effect of FDI on economic growth, Hermes (2003) sug-
gested that FDI would enhance technological change through spillover effects of knowledge and technolo-
gies embodied in new products. FDI will not only serve to narrow the gap between domestic savings and92
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investment but also introduce new technologies and expertise, thereby enhancing economic growth. With
FDI, total investment will be the sum of domestic investment and FDI, where domestic investment depends
on GDP and internal interest rate (Gocer, 2014). 

Neo-classical growth models such as the Solow growth model and endogenous growth models provide the
basis for most of the empirical studies on the relationship between FDI and economic growth. The relation-
ship has been studied by considering (1) determinants of economic growth, (2) determinants of FDI, (3) the
roles of multinational firms in host countries, and (4) direction of causality between FDI and economic growth
(Abdur Chowdhury, 2003). According to the Solow growth model, the growth of GDP per capita of an econ-
omy depends on the initial per capita GDP. The growth of per capita GDP relies not only on the initial per
capita GDP but also some other factors. Therefore, after controlling for differences between countries regard-
ing preferences, savings rate, technologies, and institutions, the Solow growth model expects that countries
would converge in per capita GDP to the steady states, that is, poorer countries tend to grow faster than
wealthier countries. One of the other essential factors is FDI since it promotes capital accumulation and
increases total factor productivity through technological advancement and human capital development
(Blomstrom, 1996; Felipe 1999; Kotrajaras, 2011; Zhang, 2003; DeMello, 1999; Dunning, 1993; Romer,
1986; Borenszteinn, 1998). We expect that FDI has a positive impact on economic growth.   

The Data and the Description of Variables

This study uses a panel data set of 63 developing countries in Asia, Africa and Latin America (22 countries
in Asia, 26 countries in Africa and 15 Latin American and other developing countries) for the period from 1990
to 2015, which is constructed by using the databases of World Bank (data.worldbank.org), IMF
(data.imf.org), UNDP (hed.undp.org), UNCTAD (stats.unctad.org) and World Heritage (heritage.org). In addi-
tion to these databases, the study uses data from the database of Department of Industry of Nepal. The
dataset includes data on GDP, FDI, and other independent variables.

The growth rate of GDP per capita is measured by using GDP at constant 2010 prices in US dollars obtained
from the World Bank. Data on the flow of FDI have also derived from the World Bank, while data on the stock
of FDI are obtained from UNCTAD. FDI stocks are presented at book value or historical cost, reflecting prices
at the time when the investment was made. FDI inflow is the sum of equity capital, reinvestment of earnings,
other long-term capital, and short-term capital. In the panel data analyses, FDI per capita is used as an
explanatory variable after converting to the natural logarithm. Labor force data are obtained from the World
Bank. The labor force includes people aged 15 and over who are currently employed and who are unem-
ployed but seeking jobs. Data on (domestic) savings are also obtained from the World Bank. By taking the
ratio between savings and GDP, we obtained savings ratio. 

This study also considers the domestic saving rate as a share of GDP, education, inflation rate, trade open-
ness, and financial market development as other explanatory variables. The proxy for education/human cap-
ital is the mean year of schooling; an average number of years of education received by people ages 25 and
older. The inflation rate is thought to indicate economic stability, thus as another explanatory variable, the infla-
tion rate is considered. Trade openness is measured by taking the ratio between total trade (import + export)
and GDP. According to Vogiatzoglou (2016) and Alfaro (2004), the business environment is an essential deter-
minant of the impact of FDI on economic growth. This study thus includes the capital gain tax as a proxy for
the business environment. Data for these variables are obtained from the databases mentioned above. 
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Methodology

Random Effects Model

In the random effects model, we assume that   in equation (2) is random rather than fixed. That is, it is
assumed that   is uncorrelated with the independent variables. One advantage of the random effects model
is that the model allows us to estimate the coefficients of the time-invariant independent variables. However,
if the fixed effects model is appropriate, the estimates of the random effects estimator are inconsistent. The
random effects model allows us to generalize the results beyond the sample used in the model.

We conduct several hypothesis tests regarding the results of the panel data regression analyses. The follow-
ing discusses the Hausman test and the Breusch and Pagan Lagrangian Multiplier test.

Hausman Test

Under the null hypothesis that individual-specific effects are random, the fixed effects and random effects
estimators should be similar since they are both consistent. Under the alternative hypothesis, however, these
two estimators are different. The Hausman test compares the estimated coefficients of time-varying inde-
pendent variables and helps to choose between the fixed effects and random effects models. The null
hypothesis is that individual-specific effects are random, i.e., the appropriate model is the random effects
model. If there is a statistically significant difference in the estimated coefficients between the fixed effects
and random effects models (Chi-squared statistic is significantly large), we can reject the null hypothesis that
the appropriate model is the random effects model. That is, the preferred model is the fixed effects model.
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Methodology 

This study conducts several panel data regression analyses using the panel data set described above. Based on 

the theoretical arguments outlined above, a panel data regression model that we estimate is given by: 

_ = + ( ) + ( _ )  + + +  (1) 

Where _  is the growth rate of per capita GDP in country i and year t,  is per capita GDP in 

country i and year t,  is FDI per GDP (FDI/GDP) in country i and year t,  includes all other independent 

variables in country i and year t (domestic savings rate, inflation, trade openness, education, and so on),  = 

individual specific term and  = idiosyncratic error term. Equation (1) is estimated by using the pooled OLS model, 

the fixed effects (FE) model and the random effects (RE) model. The following discusses these models and two 

tests to select an appropriate model for the analysis. 

Pooled OLS Model 

Consider the following panel data regression model. 

= + + +       (2) 

where  = dependent variable, = independent variables,  = individual-specific effects, and  = 

idiosyncratic error term. In a pooled model, we assume that independent variables are exogenous. By substituting  

= +  into the equation above, a pooled model is written as 

= + +        (3) 

where  = idiosyncratic error term. 

Fixed Effects Model 

A panel data analysis enables us to control for variables that we cannot observe, such as cultural factors and 

account for individual heterogeneity.  in equation (2) takes care of this heterogeneity. In the fixed effects model, 

 in equation (2) are allowed to be correlated with the independent variables . However, we assume that the 

independent variables  are uncorrelated with the ideosyncratic error term  . A fixed effects model would have 

been appropriate if we were interested only in the variation across time. One problem of the fixed effects model 
is that the model cannot be used to investigate time-invariant causes of the dependent variable. 
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Breusch and Pagan Lagrangian Multiplier Test

The null hypothesis in the Breusch Pagan Lagrangian Multiplier test is that the variance across individual
units (districts in our study) is zero, i.e., there is no difference across these individual units. The Breusch
Pagan Lagrangian Multiplier test helps us to decide between the random effect and pooled OLS regression
models. If the Chi-squared statistic is significantly large, then we can reject the null hypothesis that there is
no difference across these individual units, that is, the appropriate model is the pooled OLS model. On the
other hand, if we cannot reject the null hypothesis, that is, the Chi-squared statistic is minimal, the appropri-
ate model is the random effects model. 

Dynamic Panel Data Analysis

Since per capita GDP in year t should be, to some extent, related to per capita GDP in the previous years,
it is reasonable to include per capita GDP in year t-1 as an independent variable. Therefore, in addition to
the panel data regression analyses with the pooled OLS, fixed effects and random effects models, this study
also conducts a dynamic panel data regression analysis with the following dynamic model.

(4)

In equation (4), all the variables are converted to the natural logarithm when necessary. To estimate this
dynamic panel data regression model, a GMM (generalized method of moments) estimator developed by
Arellano and Bond (1991) is used. After first-differencing the dynamic panel data regression model given
above, consistent estimates can be obtained by the GMM estimator. Thus, the Arellano-Bond estimator is
also called the difference GMM (generalized method of moments) estimator. This study also uses a GMM
estimator developed by Arellano and Bover (1995) and Blundell and Bond (1998), since it is more efficient
than the Arellano-Bond estimator. This GMM estimator is usually called the system GMM estimator.

Both Arellano-Bond(1991) and Blundell Bond(1998) estimators are designed for the situation with small T,
large N panels, a linear functional relationship, single left-hand side variable that is dynamic, depending on
its past realizations, independent variables that are not strictly exogenous (correlated with past and possibly
current realization of the error), fixed individual effects, and heteroskedasticity and autocorrelation within indi-
viduals but not across them. Arellano Bond estimation starts by transforming all regressors, usually by dif-
ferencing (Roodman, 2006).  

Blundell Bond, 1998/ system GMM model, is an extension of the Arellano–Bond estimator that accommo-
dates large autoregressive parameters and a large ratio of the variance of the panel-level effect to the vari-
ation of idiosyncratic error. This method assumes that there is no autocorrelation in the idiosyncratic errors
and requires that the panel-level results be uncorrelated with the first difference of the first observation of the
dependent variable (Blundell and Bond, 1998). 

To use the dynamic panel data regression model, we need to conduct two specification tests. The following
discusses these tests.  

Arellano Bond Test (Test of Serial Uncorrelation of the Error Term)

To obtain consistent estimates, the dynamic panel estimators require that the error term   be serially uncor-
related. The null hypothesis is that    (i.e.,    are not correlated) for k = 1, 2, 3. If the error term    is serially
uncorrelated, we expect to reject the null hypothesis at order 1 (k =1) but not at higher orders (k = 2 and 3).

Sargan Test (Test of Overidentifying Restrictions)

Since a number of instrumental variables are used to estimate a fewer number of parameters in the GMM
estimators, one needs to test for overidentifying restrictions. The Sargan test can do this test. The null 95
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hypothesis is that the population moment conditions are correct (i.e., overidentifying restrictions are valid). If
the Chi-squared statistic is huge and the probability of having this Chi-squared statistic is smaller than 0.05,
we can reject the null hypothesis at the 5% significance level. Otherwise, we can not reject and can thus con-
clude that overidentifying restrictions are valid.

Hypothesis Testing

Given the theoretical arguments in Section 4.1, this study tests the following two main hypotheses based on
the results of the panel data regression analyses.

(1) FDI should have a positive effect on economic growth, after controlling for other factors. Therefore, the
increase in FDI would increase the growth of per capita GDP. That is, the coefficient of pcfdi is significant
and expected to have a positive sign.

(2) The larger the initial per capita GDP is, the smaller the growth rate tends to be. Thus, the coefficient of
pcgdp is significant and expected to have a negative sign.

In addition to these two main hypotheses, this study tests the following hypotheses: (1) domestic savings
have a positive effect on economic growth; (2) inflation has an adverse impact on economic growth; (3) infra-
structure as proxied by electricity has a positive effect on economic growth; (4) FDI has substantial impact
on growth under improved business environment.

IV EMPIRICAL RESULTS

This chapter provides estimation results of the panel data regression analyses on the effect of FDI on eco-
nomic growth. We control some other independent variables that could affect economic growth. Before dis-
cussing the results of the panel data analyses, Table 5.1 provides the correlation matrix for the dependent
and independent variables included in our empirical study. In the empirical results tables 5.2 to 5.9,
L_l.LPCGDP is log value of 1 year lag per capita GDP, L_PCFDI is log value of per capita FDI, L_PCFDIstk
is log value of per capita FDI stock, saving_rate is domestic saving as a share of GDP, L_Pcelect is log value
of per capita electricity consumption (proxy of infrastructure), L_labf is log value of total labor force, L_mnsch
is log mean year of schooling, DCbyFIN is domestic credit provided by financial sectors, Capitalg.tax is cap-
ital gain tax, and trade is the ratio of total international trade (total sum of import and export)  as a share of
GDP.

Result of Specification Test:

Hausman Test:

Since the key consideration in choosing between a random effects and fixed effects approach is whether ai
(a fixed effect which captures all unobserved, time constant factor that affects yi) and xit (Independent vari-
ables) are correlated, it is important to have a method for testing this assumption. Hausman, (1978) pro-
posed a test based on the difference between the random effects and fixed effects estimates. Since Fixed
Effect is consistent when ai and xit are correlated, but Random Effect is inconsistent, a statistically signifi-
cant difference is interpreted as evidence against the random effects assumption. The null hypothesis of the
Hausman test is that the preferred model is a random effect. According to the result of the Hausman test of
our empirical study as shown in table 5; the prob>chi2 is less than 0.05 (almost 0 in both measures of FDI;
FDI inflow and FDI stock as an independent variable), which means that fixed effect model is more appro-
priate than random effect model. 
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Breusch and Pagan Lagrangian Multiplier Test: 

The breusch pegan lagrangian multiplier (LM) test helps us pick the appropriate method of a random-effects
regression and a simple OLS regression. The null hypothesis in the LM test is that variances across entities
are zero; the preferred model is pooled OLS. According to the LM test result in table 5; prob>chi2 is less than
0.05 (almost 0 in both measure of FDI; inflow and stock), which means that the random effect is better than
the pooled OLS. 

F-test:

The result of F-test shows whether there is a fixed effect in the model or not. Table 5 presents the result of
the F-test. According to the result, fixed effect model is more significant than pooled OLS, under both meas-
ures of FDI: inflow and stock. P-value of F-test score under both regression methods are less than 0.0001,
and F- value of fixed effect model is higher than OLS. This means that FE is preferred model to pooled OLS. 

Arellano bond Test:

The result of the Arellano bond test (estat abond) reports serial correlation in the first-differenced error.
Rejecting the null hypothesis of no serial correlation in the first-differenced errors at order zero does not imply
model misspecification, because the first-differenced errors are serially correlated if the idiosyncratic errors
are independent and identically distributed. Table 8 reports the results of Arellano bond test under DGMM
and SGMM with different measures of FDI; stock and inflow. According to the result, we reject no autocorre-
lation of order 1 and cannot reject any autocorrelation of order 2. There is evidence that the Arellano–Bond
model assumptions are satisfied in the case of both FDI measures: inflow and stock under both regression
methods (DGMM and SGMM). P-value (prob>z) in first order is less than 0.05, and it is more than 0.1 in the
second order in both case. Therefore, the assumptions of Arellano bond are satisfied. 

Sargan Test:

Only for a homoscedastic error term does the Sargan test have an asymptotic chi-squared distribution.
Arellano and Bond (1991) show that the Sargan test over rejects in the presence of heteroskedasticity. Table
8 reports the results of sargan test under different regression models; DGMM and SGMM. The output of the
two-step Sargan test (Prob> chi2 is more than 0.1; almost 1.0) presents strong evidence that we cannot
reject the null hypothesis; therefore, the overidentifying restrictions are valid in both model specification of
FDI inflow and stock under DGMM and SGMM. 

Estimation Results of 63 Developing Countries

Tables 3 and 4 present the results of the panel data regression analyses based on pooled OLS, fixed effect
and random effects models, where the dependent variable is the growth rate of per capita GDP. Table 3 pres-
ents the result when the FDI variable is FDI inflow divided by GDP, while Table 4 reports the result when the
FDI variable is FDI stock divided by GDP. Since according to the Breusch Pegan lagrangian multiplier test
we can reject the null hypothesis that OLS is consistent, the random effect model seems to be appropriate.
According to the Hausman test, we can reject the null hypothesis that individual-specific effects in equation
(1) are random, meaning that an appropriate model is the fixed effects model. Therefore, we discuss the
result based on the fixed effects model. 

First, the coefficient of per capita GDP in the previous year is statistically significant (at the 1% level) and has
a negative sign; this means that countries with larger per capita GDP tend to have smaller growth rates than 97
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countries with lower per capita GDP. Developing countries are converging to their steady state after control-
ling for other independent variables (conditional convergence according to Barro and Sala-i-Martin, 1992).
Second, the coefficient of the FDI variable is statistically significant (either at the 1% level or the 5% level)
and has a positive sign, whether the flow FDI variable (Table 5.2) or the stock FDI variable (Table 5.3) is
used. Since the estimated coefficient is 0.067 according to Table 5, the 1% increase in FDI inflow (as a share
of GDP) results in a 0.067 percentage point increase in the growth of per capita GDP.   

Third, the coefficient of the domestic savings rate has a positive sign. However, according to the result of the
fixed effects model, it is not statistically significant. Therefore, it is not clear whether domestic savings is sig-
nificantly affecting economic growth from these results. Fourth, among other independent variables, the coef-
ficients of the labor force variable and the education variable are statistically significant. However, while the
coefficient of the labor force variable has a positive sign as expected, the coefficient of the education vari-
able has a negative sign. This may be because most developing countries still rely on labor-intensive tech-
nologies and low-skilled workers: Thus, the expansion of education has not contributed to economic growth
yet. Fifth, the coefficient of domestic financial development (proxied by credit provided by domestic financial
sectors) is positive and significant at 1% level of significance, whether the flow FDI variable (Table 3) or the
stock FDI variable (Table 4) is used. 

Tables 6 and 7 reports the results of the dynamic panel data regression analysis, which are obtained by using
the Arellano Bond estimator (difference GMM estimator) and the Blundell Bond estimator (system GMM esti-
mator). Table 6 presents the result when the FDI variable is FDI inflow divided by GDP, while Table 7 reports
the result when the FDI variable is FDI stock divided by GDP. In the dynamic panel data model (equation
(4)), all the variables are converted to the natural logarithm unless otherwise indicated. According to the
Arellano Bond Test (Test of Serial Uncorrelation of the Error Term), there is no first-order serial autocorrela-
tion in the error term, while according to the Sargan Test (Test of Overidentifying Restrictions), overidentify-
ing restrictions are valid.

We now discuss the results of Table 6, in which the FDI variable is FDI inflow as a share of GDP. First, the
coefficient of the FDI variable is statistically significant at the 1% level and has a positive sign in all model
specifications; thus, the result is robust. In other words, the increase in FDI inflow (as a share of GDP) would
raise per capita GDP, ceteris paribus. Second, the coefficient of domestic savings ratio is also statistically
significant the 1% level in most model specifications and has a positive sign; this implies that the increase in
domestic savings rate would increase per capita GDP, ceteris paribus. If GDP is fixed, a larger domestic sav-
ings ratio will result in domestic investment, and in turn, bring about a higher per capita GDP through capi-
tal formation. 

Third, the coefficient of the infrastructure variable (proxied by per capita electricity consumption) is statisti-
cally significant at either the 1% and 5% significance level in all model specifications and has a positive sign:
This means that the development of infrastructure has played an essential role in raising per capita GDP.
Fourth, among other independent variables, the coefficient of the labor force variable is statistically signifi-
cant in most model specifications; but the results are mixed regarding its sign: favorable in some model spec-
ifications and negative in some other model specifications. Therefore, it is unclear whether the increase in
the labor force will increase per capita GDP. According to the result, as shown in table 6, the coefficient of
human capital proxied by mean year of schooling is significant at 1% level of significance in all model spec-
ification, and the sign is positive. Table 6 shows significant results for some other independent variables, but
their effects are negligible.

We next discuss the result of Table 7 in which the FDI variable is the stock of FDI as a share of GDP. First,
the coefficient of the FDI variable is statistically significant in most, but not all model specifications, though it
has a positive sign in all model specifications. Unlike FDI inflow, the result is not robust; this implies that the
increase in the inflow of FDI has played a more important role than the increase in the stock of FDI on eco-
nomic growth. Second, the coefficient of the domestic savings ratio is statistically significant the 1% level in
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most model specifications and has a positive sign; this confirms the result using the flow of FDI as an inde-
pendent variable. 

Third, the coefficient of the infrastructure variable as proxied by per capita electricity consumption is statisti-
cally significant at the 1% significance level in all model specifications and has a positive sign; this again con-
firms the result using the flow of FDI as an independent variable. Fourth, among other independent variables,
the coefficient of the labor force variable is statistically significant in most model specifications; but like the
FDI flow variable case, the results are mixed regarding its sign: positive in some model specifications and
negative in some other model specifications. Therefore, it is not clear whether the increase in the labor force
will increase per capita GDP. Fourth, the impact of human capital proxied by mean year of schooling is sim-
ilar as the result of FDI inflow; statistically significant at 1% level in the most model specification, and the sign
is positive. The coefficient of domestic financial development is statistically significant at 1% level, but the
sign is negative, and the scale of impact is very small.  

It should be noted that the estimated coefficients of inflation and business environment are very small and
almost negligible, though some coefficients are significant; this means that these variables have not exerted
much impact on economic growth among developing countries. We also performed panel data regression
analysis for each region (Africa, Asia, and Latin America and others), but did not find any significant or inter-
esting results other than the result for 63 developing countries. The results of different regions validate the
similar results as we discussed above. 

Effects of FDI on Economic Growth under Difference Conditions 

From the empirical results presented above, FDI is found to have a statistically significant and positive impact
on economic growth, whether FDI is flow or stock. This section now investigates the effect of FDI on eco-
nomic growth under different conditions by estimating the interaction effect of FDI with other independent
variables such as domestic savings rate, infrastructure, labor force, education, domestic financial develop-
ment, trade openness, and business environment. Tables 9 and 10 report results where the FDI variable is
the flow of FDI divided by GDP in Table 9 and the stock of FDI divided by GDP in Table 10. 

Table 9 shows that FDI inflow has a stronger impact on economic growth in countries with higher levels of
infrastructure (proxied by per capita electricity consumption), education (proxied by mean year of schooling),
trade openness and better developed domestic financial market. However, FDI flow has a negative impact
on economic growth in countries with higher levels of domestic savings rate, labor force, and low doing busi-
ness performance. 

As shown in Table 10, the results are similar when the stock of FDI is used as the FDI variable. That is, the
stock of FDI has a stronger impact on economic growth in countries with higher levels of infrastructure (prox-
ied by per capita electricity consumption), education, trade openness and better developed domestic finan-
cial market, while the stock of FDI has a negative impact on economic growth in countries with higher levels
of domestic savings rate, labor force, and business performance. These observations suggest that the effect
of FDI on economic growth of an FDI receiving country depends very much on the condition of the country,
such as infrastructure, trade openness, labor force, education and so on.
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V CONCLUSION AND POLICY IMPLICATIONS

The primary objective of this study is to analyze the effects of FDI on economic growth and explore the factors
and conditions that affect the effectiveness of FDI on economic growth. This objective was achieved by using
several panel data regression methods with a panel data set of 63 developing countries for the period from 1990
to 2015, including 22 Asian, 26 African and 15 Latin America and other countries. The following sections pro-
vide a summary of significant findings and policy implications for the SAARC countries, particularly Nepal.

Summary of Major Findings

Major findings are summarized as follows. First, according to the results (by the fixed effects estimator) for all
countries, countries with smaller per capita GDP in the previous year tend to grow faster than countries with
higher per capita GDP; this suggests that countries are converging to their steady states after controlling for
other variables affecting economic growth. Second, according to the results (by the fixed effects, difference
GMM, and system GMM estimators) for all countries, except a few model specifications, FDI has a significant
and positive effect on economic growth, whether a flow or stock variable measure FDI. Third, according to the
results (by the fixed effects, difference GMM, and system GMM estimators) for all countries, domestic savings
ratio has a significant and positive effect on economic growth, suggesting that investment financed by domes-
tic savings has played an important role in economic development in developing countries.

Fourth, according to the results (by the difference GMM and system GMM estimators) for all countries, infra-
structure (as proxied by per capita electricity consumption) has a significant and positive effect on economic
growth, suggesting that infrastructure has played an important role in economic development in developing
countries. Fifth, according to the results ( from the DGMM and SGMM estimators), education (as proxied by
mean year of schooling) has played an important role in the economic growth of developing countries. Whether
measured by a flow or stock variable, FDI has a stronger impact on economic growth in countries with higher
levels of infrastructure, education, trade openness, and better developed domestic financial market. On the
other hand, FDI has a negative impact on economic growth in countries with higher levels of domestic savings
rate, labor force, and poor doing business environment. These observations suggest that the impact of FDI on
economic growth of developing countries depends very much on the economic condition of the country, such
as infrastructure, domestic savings, we trade openness, labor force, natural resources and so on. 

Policy Implications:

From these findings, some policy implications can be drawn for the roles of FDI in economic development.
First, since FDI is found to have a significant and positive effect on economic growth, the government should
develop and strengthen economic and business environment that is conducive to FDI, where FDI should be
directed more to the tradable sector such as manufacturing sectors, since trade openness seems to have
enhanced the effect of FDI on economic growth. The government of Nepal should design policies to attract
FDI in tradable sectors to achieve the higher growth, to reduce the trade deficits, and to increase employ-
ment generation. Second, since the saving rate has a positive impact on growth. The saving rate as a share
of GDP of Nepal is very small, so the government of Nepal should design effective monetary policy, and also
focus on financial market development to encourage people to save more. Third, since well-developed phys-
ical infrastructure seems to have promoted the effect of FDI on economic growth, the government should
allocate more funds to the development of physical infrastructure. Fourth, since the development of financial
institutions and markets seems to raise the effect of FDI on economic growth, the government of Nepal
should promote financial institutions development, and also should expand the network of the financial insti-
tution in every local body to attract more FDI, and to realize higher growth. 

Fifth, since the size of labor force, seems to have affected negatively to the effect of FDI on economic growth,
and education has affected positively to the effect of FDI on economic growth, the government should raise
the level of education by expanding basic education and promoting vocational education. The government
of Nepal should focus on the institutional capacity of technical and vocational educational institutions and 107
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should also expand vocational education and training centers at the local level. It should also try to mitigate
the educational mismatch between employers and employees by providing vocational training programs.
Finally, the government should improve its institutional capacity to reduce unnecessary costs and time asso-
ciated with the business. The government of Nepal should design the policy to improve the business envi-
ronment and also focus on the institutional strengthening for effective implementation of a one-door policy to
administer FDI. Some policy means to attract FDI include the establishment of special economic zones, the
introduction of one-stop government, and tax facilities. 

Conclusions:

It is a well-accepted argument in the developing economics literature that FDI plays an important role in the
growth of developing countries. This empirical study contributes to the FDI literature, as it explicitly treats
host countries' conditions and FDI impact on economic growth in developing countries and policy implication
for Nepal.

The estimated result confirms the hypothesis that FDI can promote the economic growth of host countries.
Moreover, FDI will generate more growth impact if host countries have appropriate economic and institution-
al conditions such as high education level, efficient physical infrastructure, trade liberalization, domestic
financial market development, and improved doing business environment in developing countries. To gener-
ate the positive impact of FDI (inflow and stock) on economic growth developing countries should have some
prerequisites or absorptive capacities. However, we do not find the evidence to support our hypothesis that
the FDI has a substantial positive impact on growth if host countries have higher domestic saving, higher
labor force, and economic stability.  

This research study seeks to further our knowledge of the FDI and growth in developing economies and pol-
icy implication for Nepal. Better knowledge about the importance of FDI to fulfill the investment gap and eco-
nomic growth of developing countries is crucial for devising strategies to promote long-term policies.
Because of time, knowledge and resource constraints, we left many factors that can affect this relationship
such as foreign exchange rate, migration, political stability, etc.
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