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ABSTRACT 

The effects of foreign direct investment (FDI) flows on economic growth has been the subject of 

many studies, most of which focus predominantly on middle to low income countries. However, 

irrespective of disagreements on whether or not FDI contributes to growth, there is a general 

agreement around the theory that FDI promotes growth through other factors in the host countries. 

Some of the factors that have been identified in past studies are human capital, the financial system 

and institutions. Most studies in this area have focused broadly on developing countries, with little 

or no efforts to investigate this question for the Sub-Saharan Africa (SSA) region. Thus, this study 

investigates the channels through which FDI may contribute to growth in Sub-Saharan Africa. 

This study investigates the effects of four factors – human capital, financial development, 

infrastructure and institutions – on the FDI-Growth relationship for 44 SSA countries for the period 

1981-2010. The results indicate that improved institutions and financial development do enhance 

the effects of FDI on growth. However, contrary to other studies, this study finds that human 

capital and infrastructure negatively impact the relationship between FDI and growth in SSA. 

These results are robust to estimation technique and the inclusion of other factors that affect 

growth in the region. 

JEL Classifications: E22, F21, O11, O18, O38, O43, O55 

Key words: Growth, Foreign Direct Investment, Institutions, Human Capital, financial 

Development, Infrastructure 
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Introduction 

In the past couple of decades foreign direct investment (FDI) has become the most important 

source of external finance in developing countries, particularly those in Sub-Saharan Africa 

(SSA). The importance of this source of external finance is evident in the efforts by many SSA 

countries to attract FDI through the adoption of FDI-friendly policies aimed at attracting foreign 

investors. Developed countries have continued tightening their budgets following the global 

economic crises in 2008, leading to a leveling off and in some cases a decline in development aid 

and lending from these countries. In addition, developing countries particularly those in SSA are 

savings deficient, this leaves private foreign capital as the major source of capital for investment. 

Most developing countries prefer FDI to other forms of private foreign capital because of its 

perceived role in promoting economic development through job creation, technology transfer, 

increased productivity and economic growth. In making the case for increased FDI flows into 

developing countries, advocates and policy makers cite these and other potential benefits of FDI 

in developing countries. Moreover, FDI proves to be relatively stable and less sensitive to 

economic flutueations compared to portfolio investment, which many believed triggered the 

Asian economic crises of 1997. 

SSA has seen a substantial increase in FDI flows particularly in the last decade which saw FDI 

flows to the region more than double from an average of US$ 14.9 billion in the first half of the 

decade (2001–2005) to US$ 30.3 billion in the last half of the decade (2006–2010)1. Within the 

same period, per capita FDI to the region has almost doubled from an average of US$ 20.60 to 

US$ 37.04. Although FDI is desirable particularly for developing countries, questions still 

remain concerning its potential benefits: Does increased FDI flow leads to economic growth or 

does it promote growth through other channels? Does FDI contribute to welfare improvement? 

Does it increase the productive capacity of the host countries, particularly in SSA? To what 

extent does FDI lead to employment creation, technology transfer, human capital development 

and productivity growth? Answers to these and other questions provide a clearer picture of the 

role of FDI in developing countries in general and SSA in particular. Although the literature on 

FDI is extensive, these questions remain largely unanswered. A good portion of the literature on 

FDI in developing countries has focused on examining the growth effects of FDI. Some of the 

1 Calculations are by author based on FDI data from UNCTAD, all numbers are in millions of US dollars 
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notable works in this regard include: (Borensztein, et al. 1995), (Carkovic and Levine 2002), 

(Aitken and Harrison 1999), (Alfaro 2003), (Alfaro, et al. 2006), (Balasubramanyam, Salisu et al. 

1996), (Adams 2009) and (Prasad, et al. 2007). However, wide disagreements still exist on the 

FDI-growth relationship, despite the extensive nature of the relationship on the issue. Regarding 

the SSA region, we have more questions than answers on the contribution of FDI to the 

economic development of the region. 

While most studies examine the direct effects of FDI on economic growth, some studies have 

examined the channels though which FDI promotes economic growth with a focus on developing 

countries. For example, Borensztein et al (1998) and Durham (2004) find that domestic factors – 

human capital for Boresnztein el al and financial and institutional development for Durham – 

play an important role in promoting the growth effects of FDI. Other studies also find similar 

results in relation to other domestic factors. However, most of these studies investigate this issue 

for large groups of developing countries spanning different regions, and other studies even span 

developed and developing countries. Results from such studies while informative to some extent 

may be misrepresentative of some countries within the sample, particularly because of the huge 

economic disparities that exist among countries in these samples. This study therefore argues that 

results could be more representative and informative if the sample includes countries that share 

similar features, particularly relating to their economic standing and geography, since these have 

a great influence countries.  

This study therefore investigates the channels through which FDI flows may promote economic 

growth in SSA, with a view to providing some answers regarding the effects of FDI on growth in 

the region. The study examines some of the competing explanations about the channels through 

which FDI may promote growth from the point of view of SSA countries. As FDI continues to 

be the main conduit for investment flows to this region, understanding the channels through 

which FDI could contribute to growth and development proves crucial for development policy in 

the region. This study examines the role of four host country factors – human capital, financial 

development, institutions and infrastructure – in the FDI-growth relationship. Thus, the main 

question this study seeks to answer is, "do these host country factors combine with FDI to 

improve its effects on economic growth in SSA?" Answers to this question will inform the 

discussion on how to enhance the growth effects of FDI flows to SSA countries. 
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Motivation 

Reacting to pressure from the World Bank and some industrialized countries on developing 

countries to liberalize their capital accounts, Sub-Saharan African countries have shifted positions 

with respect to their policies towards foreign investors within the last two decades, offering 

favorable incentive packages to attract foreign investors. Though Borensztein et al (1998) claim 

that “these policies may result in a flow of FDI that does not respond to higher efficiency but only 

to profit opportunities created by distorted incentives”, many scholars and policy makers 

continue to argue for an increase in FDI flows to SSA, citing their potential for promoting long-

term growth. Proponents of increasing FDI flows to developing countries argue that foreign 

investors have lower costs of introducing new technologies to developing countries because these 

investors possess the technological know-how2, and that the vehicle for spreading this 

technology to developing countries is FDI flows from industrialized countries3. This makes the 

empirical evaluation of the performance of FDI in developing countries an appealing question, 

and this study seeks to investigate as a first step whether FDI promotes growth in SSA, and 

secondly and most important through what channels this can be achieved.  

This study is particularly relevant because the SSA region has seen a record flow of FDI 

particularly in the last decade (even though the region’s share of FDI flow as a percentage of the 

rest of the world continues to be a meager 3.04% as of 2012), and questions abound as to 

whether these increased flows translate into improved growth performance and overall 

welfare improvement not only in SSA, but in developing country in general. This study 

focuses on SSA because even though countries in this region continue to occupy the bottom 

quarter of the Human Development Index (HDI), the region has lots of potential for boosting 

economic growth and development and this could be achieved by harnessing its natural and 

human capital resources combined with the right kind of FDI. It is important therefore to 

investigate whether FDI flows do combine with existing domestic factors to promote growth in 

the region. 

2 See for example Balcao Reis, A. (2001). "On the welfare effects of foreign investment." Journal of International 
Economics 54(2): 411-427. 

3 This is one of the main arguments of Borensztein, E., et al. (1995). "How Does Foreign Direct Investment Affect 
Economic Growth?" National Bureau of Economic Research Working Paper Series No. 5057. 
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Review of the Literature 

The literature on FDI flows to developing countries can be broadly divided into two strands. One 

assumes that FDI is desirable to developing countries, and therefore focuses on the factors that 

may increase its flow to these countries. The other strand of the literature investigate whether 

FDI flow leads to growth and development in recipient countries. The question, “does FDI 

promotes economic growth”, has been debated for over two decades, but no clear and 

unequivocal answers4 exist. This topic is important in the development literature because most 

developing countries rely on private foreign capital in the form of FDI for their investments 

(Borensztein, Gregorio et al. 1995). In this respect, research on the impact of FDI flows on 

growth continue to be relevant.  

Different theoretical explanations exist on how FDI can influence economic growth; some 

studies have emphasized human capital (Borensztein, Gregorio et al. 1995), while others point to 

financial development (Alfaro 2003, Alfaro et al. 2006). Other studies have examined other 

factors which include institutions (Busse and Groizard 2006), the initial level of development 

(Blomstrom, Lipsey et al. 1994), and trade policy (Balasubramanyam, Salisu et al. 1996). Some 

claim that the effects of FDI on growth depends on the sector through which FDI enters the 

economy (Alfaro 2003). Most of these studies find a positive effect of FDI on growth in 

developing countries, but credit this effect on host country factors. This suggests therefore that 

FDI by itself do not necessarily lead to growth, and that growth from FDI is facilitated by host 

country factors. 

In one of the most cited studies in the FDI-growth literature, (Borensztein,  et al. 1995) 

concludes that “the effect of FDI on economic growth depends on the level of human capital 

available in the host economy”. In a study of 69 developing countries for the period 1970 – 1989 

and using FDI flows only from OECD countries, the authors conclude that FDI5 has a greater 

effect on growth only when the host country has a high absorptive capacity in the form of 

developed human capital. This argument falls in line with the predictions of the endogenous 

growth theory that investment in human capital contributes significantly to growth. They added  

4c.f. Alfaro, L., et al. (2006). How does foreign direct investment promote economic growth? Exploring the effects 
of financial markets on linkages, National Bureau of Economic Research. 

5 Borensztein, De Gregorio and Lee (1998) used FDI flows only from OECD (industrialized) countries to developing 
countries. 
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that countries require a threshold level of human capital to realize the contribution of FDI to 

growth. However, although they provide a rationale for using FDI flows exclusively from OECD 

countries, it should be noted however that new and important sources of capital transfers have 

emerged through the South-South FDI flows6. This holds particularly true for SSA countries 

where FDI from Asia has emerged as one of the main vehicles for the transfer of foreign capital. 

Other authors examine the topic from the point of view of financial market development. For 

example, and (Alfaro, et al. 2006) posit that an increase in the share of FDI only promotes 

growth in financially developed economies. They also emphasized the importance of local 

factors such as market structure and human capital in generating positive spillovers from FDI. 

In a literature review of studies on the growth effects of FDI in developing countries that focus 

on SSA, Adams (2009) added that FDI contributes to development through the augmentation of 

domestic capital and enhancement of technology through the transfer of technology, skills and 

innovation. All these studies support the view that domestic factors play an important role in 

enhancing the growth effects of FDI, in line with the endogenous growth theory. 

Some studies link the effects of FDI on growth with the sector through which FDI enters the host 

country. For example, in an empirical analysis using cross-country data from 47 countries for the 

period 1981-1999, Alfaro (2003) investigate the role of different sectors in the relationship 

between FDI and growth. They find that the effects of FDI on growth depend on the sector 

through which FDI enters the host country. They conclude that FDI contributes to growth only 

when it enters the host country through the manufacturing sector, adding that FDI flows through 

the primary sector have a negative effect on growth while the result are ambiguous for the 

services sectors. These findings are particularly interesting in the context of SSA countries, 

since FDI flows to the region go predominantly to the primary and services sectors. As 

UNCTAD reports in the World Investment Report (WIR) 2012, oil and gas producing countries 

get most of the FDI that flows into SSA with Nigeria and Angola alone accounting for over a 

fifth of all FDI flows the region. This may have significant implications for the effect of other 

factors on the FDI-growth nexus. In a related study, Alfaro and Charlton (2007) using industry 

level data from 29 countries for the period 1985-2000, find that FDI increases growth when we 

account for the “quality” of FDI, adding that FDI at the industry level contributes to higher 

growth.  

6 UNCTAD, 2006. World Investment Report 2006: FDI from Developing and Transition Economies: Implications for 
Development. New York: United Nations 
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The issue of the quality of FDI raises questions about types of FDI needed in SSA, not only for 

short term growth, but to build production capacity for a sustained long run growth.  

In another study, (Balasubramanyam, Salisu et al. 1996) seek to investigate the effect of FDI 

on growth in export promotion versus import substitution countries. They find support for 

Bhagwati's Hypothesis7, and conclude that FDI contributes to growth more in countries that 

encourage an outward looking trade policy (i.e. export promotion) as opposed to countries that 

promote import substitution. This brings to light the issue of openness as an enabling condition 

for FDI to promote economic growth. (Aitken and Harrison 1999) also show that the size of 

the firm and type of ownership are important in determining whether or not FDI promotes 

growth in developing countries. In a micro study of Venezuelan firms for the period 

1979-1989, these authors find that domestic firms with less than 50 employees benefit from FDI 

through an increase in productivity. However, they also find that increases in FDI have a 

negative effect on firms that are wholly domestically owned, and conclude that the net benefits 

of FDI are small. However, the finding that FDI negatively affects wholly domestic firms 

stands in contrast to the argument that FDI promotes technology transfer which benefits 

domestically owned firms. 

As mentioned in the beginning of this review, no consensus exists on the positive effects of FDI 

in developing countries. Several studies have found completely opposite results on the effects of 

FDI on growth. For example, (Bresser-Pereira and Gala 2008) argue that an increase in FDI in the 

form of foreign savings leads to an appreciation of the exchange rate, a rise in wages, and an 

increase in consumption. This, they argue, results in borrowing to finance a country’s consumption 

rather than to invest, thus the country grows less. Another pushback on the argument that FDI 

promotes growth comes from (Prasad, et al. 2007) who posits that non-industrial countries which 

have relied on foreign capital have not grown faster than those countries that have not relied on 

these flows, adding that foreign capital has a greater impact on growth only in industrial 

countries. They argue that developing countries have limited absorptive capacity for foreign capital 

inflows because of the existence of weak financial markets, and because these countries are prone 

to currency overvaluation. This is probably one of the harshest critiques of the idea that FDI 

7 The hypothesis put forward by Jagadesh Bhagwati in his 1978 paper states that the volume and efficacy of incoming 

FDI will depends on whether the host country is follows an export promoting (EP) or import substitution (IS) strategy. 

He defined an EP strategy as one that is free from bias, and argue further that, given all the determinants of FDI and 
their efficacy, an EP strategy is likely to attract a higher levels of FDI and also promote more efficient utilization of 
this FDI than an IS strategy. (Bhagwati I978) 
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promotes growth in developing countries. Furthering the argument against the FDI-growth effect, 

Carkovic and Levin (2008) using both cross-sectional and panel data techniques for 72 countries, 

found no robust causal relationship between FDI and growth. 

Thus as posited by Duncan (2004), the main conclusion from the works reviewed in this literature 

is that the growth effects of FDI are conditional on prevailing domestic factors. As a result, 

research on this issue must be focused instead on investigating the channels through which FDI 

can promote growth in developing countries. 

A Brief Review of the Factors Examined 

This study examines four endogenous factors among those that have been identified by researchers 

as having a positive effect on growth either directly or indirectly through FDI. These include the 

level of human capital, financial sector development, institutions and the state of infrastructure. 

The literature on the direct contribution of each of these factors to growth is vast, and has 

generated much debate regarding their effects on economic growth. Other studies debate about 

the direction of causation between growth and some of the factors. This section briefly discusses 

each of the four factors in the context of the question this study seeks to answer – that is whether 

they promote or boost the effects of FDI on economic growth in SSA?  

Level of Human Capital 

Through the endogenous growth theory, Lucas (1988) famously predicted the role of human 

capital in promoting economic growth, and this has been backed up by many notable empirical 

studies, among Romer (1989), Barro (1998, 2001),  Barro and Lee (1993), de la Fuente and 

Domenech (2000) and Glomm and Ravikumar (1992). Studies have also shown that human capital 

is an important vehicle for the diffusion of technology (Barro 2001), and Borensztein et al (1998) 

concludes that the effects of FDI on growth depends on the level of human capital in the host 

country. Thus, human capital promotes economic growth both directly and indirectly through its 

effects on other factors. Consequently, this studies seeks to investigate the role of human capital 

in the relationship between FDI and growth in SSA. The study therefore tests the hypothesis that 

human capital promotes the growth effects of FDI flows in SSA. This study assumes that human 

capital development serves as a vehicle for SSA to absorb technology through FDI flows. 
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This study uses the Barro-Lee data on educational attainment, which is used in most empirical 

studies on the effects of human capital on growth8. This data is available in 5-year intervals 

beginning in 1950 and has been updated to include 146 countries. Another version of the Barro-

Lee data is available annually through the Summers’ and Heston database on the Penn World 

Tables. 

Financial Sector Development 

Do developing countries need financial development to achieve high levels of growth or is 

financial development the by-product of growth and development? This question has been at the 

center of the debate on the relationship between financial development and growth. Many studies 

conclude that financial development promotes economic growth, while others question the 

direction of causation between the two. Some of the most outstanding studies on this issue are 

Stiglitz (1989), Pagano (1993), King and Levine (1993), Levine (1997, 1999a, 2005), Khan and 

Senhadji (2000).   

This study investigates what role, if any, financial development plays in the relationship between 

FDI and growth in SSA, and tests the hypothesis that “financial development enhances the effect 

of FDI on growth in the SSA”. This hypothesis rests on the assumption that by allocating capital 

efficiently, a developed financial system allocates FDI to the most productive sectors of the 

economy, thus boosting its impact on growth.  A developed financial system also serves as a 

catalyst for economic activities by facilitating the smooth flow of transactions.  

An important issue in studies on the relationship between financial development and growth has 

to do with determining the most appropriate indicator of financial development. This however 

depends in part on the development status of the country or region in consideration. For example, 

stock market capitalization represents a good indicator of FDI in industrialized countries, but not 

available for most SSA countries, because these countries have relatively underdeveloped stock 

8 Barro, R. J. and J.-W. Lee (2012). "A new data set of educational attainment in the world, 1950–2010." Journal of 
Development Economics. 

Barro, R. J. and J.-W. Lee (1993). "International comparisons of educational attainment." Journal of Monetary 
Economics 32(3): 363-394. 
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markets. To test the hypothesis on the effect of financial development nexus, this study uses three 

different indicators of FDI – M2, c as indicators of financial development. Credit provided by the 

banking sector and credit provided to the private sector, as indicators of financial development. 

Institutions 

According to North (1981, p. 201-202)  “institutions  are a set of rules, compliance procedures, 

and moral and ethical behavioral norms designed to constrain the behavior of individuals in the 

interests of maximizing the wealth or utility of principles”. Thus, institutions provide the 

atmosphere for healthy interactions both within and across countries by imposing constraints on 

actions. They define the rules of engagement in the daily dealings between individuals, businesses, 

and governments. Strong institutions provide the certainty and peace of mind required for a healthy 

economy. Hence, an economy with strong an improved institutions do not only attract foreign 

capital, but these institutions would provide the necessary foundation and atmosphere for this 

capital inflow to contribute positively to growth and development in the recipient country. 

However, the issue relating to the relationship between institutions and growth has generated much 

debate in the economics literature, most notably between Acemoglu and Robinson on the one hand 

and Jeffery Sachs on the other. Some outstanding works on this issue include (Glaeser, La Porta 

et al. 2004), (Acemoglu et al. 2005) and  (Acemoglu and Robinson 2006). Acemoglu et al (2005) 

argue that economic institutions matter for economic growth because they shape the incentives of 

key economic actors through their influence on investments and the organization of production. 

They argue that differences in economic institutions are the fundamental cause of differences in 

economic development, and maintain that some countries are much poorer than others because of 

differences in institutions.  Acemoglu et al also discussed the notion of a hierarchy of institutions, 

where political institutions determine the types of economic institutions of a country, and these 

economic institutions determine the economic outcomes. Shocks in the form of external influence 

and technological changes, they argue also affect political and economic institutions and hence 

economic outcomes. Thus, the threat by multi-national companies to boycott a country may force 

the government of that country to change its political institutions to adopt investment friendly 

policies, which would in turn have a positive effect on economic institutions and hence growth. 



11 | P a g e  
 

As in the case of financial development, disagreements exist on the correct measure of institutional 

development. Glaeser et al (2004) discussed three main sources of data on the measures of 

institutions9. The first is International Country Risk Guide (ICRG) measures, which are widely 

used, notably by Knack and Keefer (1995), Hall and Jones (1999) and Acemoglu, et al (2001). The 

second indicator called the Polity IV measures the limit to executive power, and collected by 

political scientists Jaggers and Marshall (2000). Lastly we have the aggregate index of survey 

assessments of government effectiveness, collected by Kaufmann, Kraay and Mastruzz (2003). 

Other indicators of institutional development exist, but these three represent the most widely used 

in the literature. Glaeser et al (2004) argue that these measures are “conceptually unsuitable” as 

indicators of institutional development because they reflect the “outcomes” of recent political 

developments in the countries being evaluated, and therefore do not meet the criteria of 

“permanence” and exerting “constraints” on the governments. This study use the measures from 

the ICRG to test the hypothesis that institutional development promotes the effects of FDI on 

growth in SSA. 

Infrastructure 

Infrastructure has a much broader meaning compared to the other factors discussed. Infrastructure 

represents the foundation or basic framework on which all the other factors are built. A country’s 

infrastructure includes its transportation and communication systems, energy and electricity, and 

water and sewage systems.  However, infrastructure also includes government, economic, social, 

and cultural infrastructure. It is therefore fair to say that a country with a weak infrastructure has 

a weak foundation on which to build its development agenda, and thus experiences slow growth. 

However, as with the other factors, scholars disagree on whether infrastructural development leads 

to economic growth. For example, using US data for the period 1971–1986, Holtz-Eakin concludes 

that increasing infrastructure investment would have a negligible impact on productivity.  

In industrialized countries, investment in infrastructure may be funded publicly, privately or 

through partnerships between the public and private sector. However, in most developing 

countries, especially in SSA, this investment is funded almost exclusively by the public sector. 

                                                           
9 c.f. Glaeser, E. L., et al. (2004). "Do institutions cause growth?" Journal of economic Growth 9(3): 271-303. 
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This study tests the hypotheses that: other things being constant, an improvement in a country’s 

infrastructure will boost growth by providing the framework for meaningful investment to be 

undertaken.  

It is important to note that the four factors discussed here are not exhaustive. As the literature 

shows, the effect of FDI on growth may depend on many factors besides the four examined in this 

study. This study limits the discussion to these four in order to enable a more detailed discussion.  

The Model and Econometric Framework 

The Model 

Most past studies have used cross-country regression analysis in empirical studies of growth. 

However, cross-country growth regressions rely on unrealistic assumptions about both the country 

specific effects and the endogeneity of the explanatory variables. The problems presented by these 

assumptions, in addition to the issues of measurement errors in the right hand side variables, give 

rise to inconsistent and biased parameter estimates when the model is estimated using OLS. As a 

result, recent studies have relied on dynamic panel growth methods to estimate growth regressions, 

and these have proven to be more efficient. This study estimates dynamic growth model to 

investigate the channels through which FDI may contribute to economic growth is SSA by 

estimating the model: 

𝑙𝑛(𝑔𝑝𝑐)𝑖𝑡 − 𝑙𝑛(𝑔𝑝𝑐)𝑖,𝑡−1 = 𝛽0 + 𝛽1 ln(𝑑𝑝𝑐)𝑖,𝑡−1 + 𝛽2𝑓𝑑𝑖𝑖𝑡 + 𝛽3𝑐ℎ𝑛𝑖𝑡 + 𝛽4(𝑓𝑑𝑖 ∗ 𝑐ℎ𝑛)𝑖𝑡 + 𝛾𝑋𝑖𝑡
′ + 𝜇𝑖 + 𝑣𝑖𝑡       (1) 

Where 𝑔𝑝𝑐 is real GDP per capita, 𝑓𝑑𝑖 is foreign direct investment flow as a percentage of GDP, 𝑐ℎ𝑛 is 

one of the four factors that could enhance (if 𝛽2 > 0) or mitigate (if 𝛽2 < 0) the effects of FDI on growth, 

𝑋 is a vector of other determinants of growth. The two parameters of particular interest in the above 

model are  𝛽2 and  𝛽4, and the main tool of analysis in this study is the derivative:    

𝜕 ln(𝑔𝑑𝑝𝑐)𝑖𝑡

𝜕𝑓𝑑𝑖𝑖𝑡
= 𝛽2 + 𝛽4 ∗ 𝑐ℎ𝑛                                                                                (2)  

Equation (2) measures the effects of FDI on growth for different values of each of the channels 

considered in this study, holding the other factors constant. Therefore, holding other determinants 

of growth in the model constant, 𝑔𝑑𝑝𝑐  is expected to change by  {(𝑒𝛽2+𝛽4∗𝑐ℎ𝑛 ) − 1} ∗ 100% ≈

(𝛽2 + 𝛽4 ∗ 𝑐ℎ𝑛 ) ∗ 100% when 𝑓𝑑𝑖𝑖𝑡 changes by one percentage point of GDP. If both 𝛽2 and 𝛽4 
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are positive (or negative), then FDI has an unambiguously positive (or negative) effect on growth. 

In the first case, the channel in question enhances the positive effects of FDI on growth. However, 

if 𝛽2 < 0 while 𝛽4 > 0, this means increased flows of FDI have a deleterious effects on growth, 

but that this effect can be mitigated by the respective domestic factor. In this case we can determine 

a threshold level of the respective factor above which increased levels of FDI will have a positive 

effect on economic growth. 

The model in equation (1) however presents additional estimation problems – the presence of a 

lagged-dependent variable gives rise to autocorrelation, the country specific effects may be 

correlated with the explanatory variables, and the explanatory variables may not be strictly 

exogenous – which cannot be handled using the OLS technique. To overcome these problems 

empirical growth researchers beginning in the mid-90s have turned to dynamic panel data models. 

In particular, researchers – among them Caselli, et al (1996), Benhabib and Spiegel (1997, 2000), 

Easterly, et al (1997), and Levine et al (2000) – used the first-differenced GMM estimation 

technique, a la Holtz-Eakin, Newey and Rosen (1988) and Arellano and Bond (1991), to estimate 

growth models. First-differenced GMM estimation employs data averaged over five-year periods, 

reducing it to a few time periods and uses per capita GDP as the dependent variable to estimate 

the growth rate of per capital GDP. The model in equation (1) can be written as: 

𝑦𝑖𝑡 − 𝑦𝑖,𝑡−1 = 𝛼𝑦𝑖,𝑡−1 + 𝑥𝑖𝑡
′ 𝛽 + 𝑢𝑖𝑡,      𝑖 = 1, . . . , 𝑁;   𝑡 = 2, . . . , 𝑇   (3) 

 𝑢𝑖𝑡 = 𝜇𝑖 + 𝑣𝑖𝑡 

Where 𝑦𝑖𝑡 = Log (real per capita GDP of country 𝑖 in period 𝑡) 

 𝑥𝑖𝑡 = Vector of other right-hand-side explanatory variables known to affect growth 

 𝜇𝑖 = Country-specific effects (or fixed-effects), and  

 𝑣𝑖𝑡 = Idiosyncratic error term 

Thus, the model in equation (3) can be written as: 

 𝑦𝑖𝑡 = �̃�𝑦𝑖,𝑡−1 + 𝑥𝑖𝑡
′ 𝛽 + 𝜇𝑖 + 𝑣𝑖𝑡 ,      𝑖 = 1, . . . , 𝑁;   𝑡 = 2, . . . , 𝑇  (4) 

Where �̃� = 𝛼 + 1, with all the standard assumptions, that is: 
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𝐸(𝜇𝑖) = 𝐸(𝑣𝑖𝑡) = 𝐸(𝜇𝑖 𝑣𝑖𝑡) = 0  ∀ 𝑖 − 1, . . . , 𝑁;  𝑡 = 2, . . . , 𝑇, and that the transient errors are 

uncorrelated, i.e. 𝐸(𝑣𝑖𝑠𝑣𝑖𝑡) = 0  ∀𝑖, & 𝑠 ≠ 𝑡. 

The estimation methodology follows the difference GMM method, which involves taking the first 

differences of (4) to get rid of the country-specific effects, since these do not vary with time, this 

gives: 

 Δ𝑦𝑖𝑡 = �̃�Δ𝑦𝑖,𝑡−1 + Δ𝑥𝑖𝑡
′ 𝛽 + Δ𝑣𝑖𝑡      (5) 

The transformed equation however poses some new estimation problems because the first lags of 

the explanatory variables in Δ𝑦𝑖,𝑡−1 are potentially correlated with the  𝑣𝑖,𝑡−1  in  Δ𝑣𝑖𝑡. Moreover, 

any variables in the level equation that were not strictly exogenous may become endogenous after 

the transformation because the 𝑥𝑖,𝑡−1 in Δ𝑥𝑖𝑡  are also potentially correlated with 𝑣𝑖,−1. This 

equation is estimated under the assumptions that, first there is no first-order serial correlation in 

the idiosyncratic errors, i.e. 𝐸(𝑣𝑖𝑡𝑣𝑖,𝑡−1) = 0, and secondly that the initial conditions are 

predetermined, i.e.  𝐸(𝑦𝑖1𝑣𝑖𝑡) = 0  ∀ 𝑖 − 1, . . . , 𝑁;  𝑡 = 2, . . . , 𝑇. The estimation is carried out 

using lagged levels of the series as instruments for the equation in first differences.  

The first-difference GMM estimator has several advantages over cross-country growth 

regressions. Foremost, it uses instrumental variables (IV) which allows the parameters to be 

consistently estimated, this also solves the problem of measurement errors in the right hand side 

variables. Secondly, it takes care of the omitted variable problem, thus resulting to unbiased 

parameter estimates. However, Arellano & Bover (1995) and Blundell & Bond (1998) noted that 

large finite sample bias can occur with the first-difference GMM estimator when the series are 

persistent, since this may lead to weak instruments. They show that the system GMM performs 

much better than the difference GMM in terms of finite sample bias and precision of the estimates. 

This has made the system GMM estimator the choice in most economic applications – as shown 

in the recent empirical literature on growth – in empirical growth analysis.  

One notable feature of country level panel data used in empirical growth analysis is that the time 

series are highly persistent, and the time periods are relatively short (due to the common practice 

of taking 5-year averages of the data). Also Bun and Windmeijer (2008) noted that the variance of 

the fixed-effects (𝜎𝜇
2) is often expected to be high relative to that of the idiosyncratic shocks (𝜎𝑣

2), 
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and Soto (2009) discussed the issue of the relatively small number of countries often studied in 

empirical growth studies. These features combined may lead to weak instruments, and thus lead 

to biased parameter estimates when using difference GMM10. In particular, Bun and Windmeijer 

(2008) noted that the first-differenced estimator becomes weak when the autoregressive parameter 

approaches unity (i.e. when 𝛼 → 1), and when the variance of the country specific effects 

(i.e. 𝑣𝑎𝑟(𝜇𝑖) = 𝜎𝜇
2) becomes large. 

The system GMM estimator of Blundell and Bond (1998) further exploits additional moment 

conditions on the initial condition that: 

   𝐸(𝜇𝑖Δ𝑦𝑖2) = 0                               (6) 

This additional assumption about the initial condition remains informative even when the series 

are persistent – a common feature of country level growth data – and it is consistent with standard 

growth framework11. Using system GMM, we I estimate equations (2) and (3) using lagged first 

differences as instruments for (2) and lagged levels as instruments for (3). The constant term is 

dropped from all estimations because it drops off after differencing, and it is less informative in 

the model. Thus, all estimation results exclude the constant term 

The Data 

Most of the data for this study comes from the World Bank’s World Development Indicators 

(WDI) 2013, this includes per capita GDP and other explanatory variables to be discussed below. 

Data on FDI comes from the United Nations Commission on Trade and Development (UNCTAD) 

database.  

I use the Barro-Lee measure of educational attainment as an indicator of human capital 

development. This measure, viewed as the standard indicator of human capital development, has 

been used extensively in many studies of economic growth, among them Barro and Lee (1994), 

Borensztein et al (1998), Barro (2001), and de la Fuente et al (2000). The data for the Barro-Lee 

measure of human capital is available in five yearly intervals from 1950 to 2010. The data on 

institutions is obtained from the Political Risk Services (PRS) group’s International County Risk 

                                                           
10 For more on this, see Bun and Windmeijer (2008). 
11 See Bond, Hoeffler and Temple (2001) 
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Guide (ICRG). The ICRG data comprises of 22 variables divided into three categories of risk: 

political, financial, and economic risks. For the purpose of this research, I use three measures of 

political risk rating as indicators of institutional development.12 The three measure include (1) 

government stability, which assesses the government’s ability to both carry out its declared 

programs and to stay in office; (2) law and order, which assesses the strength and impartiality of 

the law (the law component) and the general observance of the law (the order component); and 

corruption in government, which measures the level of corruption within the government. This 

data provides the best measure of institutional development available and has been used 

extensively in the literature. As a measure of institutional development, the study uses the number 

of telephones per 100 people, which also comes from the World Bank WDI. This is not a perfect 

measure especially given the evolution in communications systems in SSA with surge in cellphone 

usage within the last decade at the expense of landlines. However, data on cellphone subscriptions 

is available for only a short period of time and is not reliable. Other authors have also used the 

gross fixed capital formation (GFCF) as a measure of infrastructural development. This is because 

GFCF is investment carried out primarily for the purpose of improving a country’s infrastructure. 

It is always difficult to come up with a perfect measure of financial development, this is evident 

from the disagreements among scholars on what is the ‘right’ measure of financial progress. This 

becomes even more difficult in cases of developing countries, and particularly SSA, because only 

a few countries in the region have well organized and fully functioning financial markets. Thus, 

some of the conventional measures of financial development used for developed countries may be 

inappropriate for SSA countries. For the purpose of this research, I use the monetary aggregate, 

𝑀2/𝐺𝐷𝑃 as a measure of financial development. M2 contains M1 and several other key monetary 

aggregates which are directly linked to a country’s financial system, this makes M2 is a good 

indicator of financial development. Moreover, this indicator is one of the few that is readily 

available for a majority of countries in the sub-region. Other indicators of financial development 

used in this study are (1)  a measure of the credit provided by the banking sector, and (2) a measure 

of the credit provided to the private sector, both as a percentage of GDP. 

I use several other variables, among them the rate of inflation as a measure of macroeconomic 

stability, the initial level GDP to measure the catch-up effect, trade as a percentage of GDP as a 

                                                           
12 See http://www.prsgroup.com/ICRG_methodology.aspx for a detailed description of this data 

http://www.prsgroup.com/ICRG_methodology.aspx
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measure of openness, and government spending, all of which are available at the World Bank 

WDI. I use annual data for the period 1981 – 2010 for all variables except the indicators of 

institutional development which start in 1984. I take five-year averages of the variables except for 

the Barro-Lee data on educational attainment which is only available in five-year intervals. 

Estimation Results 

The purpose of this study is to investigate the channels through which FDI may contribute 

to growth in Sub-Saharan African countries. In particular, the study investigates whether 

each of the four channels – financial development, human capital, institutions and 

infrastructure – do combine with FDI to promote growth in Sub-Sahara Africa. 

Table 1 shows the results from a series of dynamic panel estimations of growth, each including an 

interaction term between FDI and the respective channel whose effects on the FDI-growth nexus 

this research sets out to investigate. All the models are estimated using the two-step system GMM 

method with no constant term. The dependent variable is the change in the log of per capita GDP 

and the main explanatory variables in Table 1 are the lagged dependent variable, the initial level 

of GDP per capita, FDI as a percentage of GDP, one of the four channels, and an interaction term 

between the respective channel and FDI. The main parameters of interest are the estimated 

coefficients of FDI and the interaction term (𝛽2 &  𝛽4 respectively).   

Foremost, the results in Table 1 indicate that FDI promotes growth (i.e. 𝛽2 > 0 and significant) in 

per capita GDP in all but two specifications – columns 6 & 8 where FDI has a negative but 

insignificant effect on growth. These results, in contrast with Borensztein et al (1998), indicate 

that FDI promotes growth in SSA. The results in Table 1 also indicate that human capital, 

institutions and infrastructure all have a positive and significant effect growth in SSA, with 

institutions having the greatest impact on growth. However, for two of the indicators – M2 and 

CRBKNG – financial development negatively affects growth in these countries.  

The study use three indicators of financial development – the money supply (M2), credit 

provided by the banking sector (CRBKNG), and credit provided to the private sector 

(CRPRVT) – all measured as a percentage of GDP. The interaction terms between FDI 

and two of these indicators, M2 and CRBKNG, have a positive and significant coefficient 
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(i.e.  𝛽4 > 0). These results are shown in Columns (1) and (2) of Table 1. This means that 

financial development as measured by these two indicators does enhance the effects of 

FDI on growth in SSA. For the third indicator of financial development, i.e. CRPRVT, the effect 

of the interaction term on growth is negative but insignificant. Consider the first column of 

Table 1, the coefficient of FDI is 𝛽2 = 0.0213 and the coefficient of the interaction term 

is 𝛽4 = 0.0004 with both significant at the 1% level. Thus, an increase in FDI flows by one 

percentage point of GDP improves growth in per capita income by (𝛽2 + 𝛽4 ∗ 𝑐ℎ𝑛 ) ∗ 100% =

[0.0213 + (0.0004) ∗ 𝑐ℎ𝑛] ∗ 100. And given the average level of M2 = 28.09% of GDP (see 

Table 6), an increase in FDI by one percentage point of GDP increases per capita GDP growth 

by 3.25%. Similarly for column 2, the parameter estimates for 𝛽2 and 𝛽4 are respectively 0.0172 

and 0.0002, the average value of CRBKNG is 30.2396% of GDP, and at this level an increase in 

FDI by 1% of GDP improves per capita GDP growth by 2.32%. Thus on average, M2 and 

CRBKNG each boosts per capita GDP growth by 1.12% and 0.61% respectively. This suggests 

that financial development enhances the effect of FDI on growth in Sub-Saharan Africa. This result 

is consistent with Durham (2004), who also finds that financial development promotes the effects 

of FDI on growth. 

The results in Table 1 also show that an improvement in institutions, measured by 

government stability (GOVSTAB) and the level of government corruption (CORRUP) have a 

positive and significant effect on the nexus between FDI and growth. The estimates of the 

interaction terms are respectively 0.0303 and 0.1011, and both are highly significant. For the 

third indicator of institutional development, law and order (LAWODR), the interaction term is 

negative but insignificant. These results, shown in Columns (6) – (8), further reaffirm 

(Durham 2004) who found a positive role for institutions in the FDI-growth nexus. However, in 

the model containing institutions, FDI have a negative but insignificant effect on growth. An 

important feature of these results is that the magnitude of the effect of institutions is greater than 

that of all the other channels in this study. This further emphasizes the important role of 

institutions, and thus imply that FDI has a greater impact on growth in countries with better 

institutions. 

One surprising result in this study relates to the role of human capital on the FDI-growth 

relationship. Contrary to the major finding by Borensztein et al (1998), this study finds that human 
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capital negatively affects the relationship between FDI and growth in SSA. A similar result holds 

for both indicators of infrastructural development – gross fixed capital formation (GFCF) and 

number of telephones per 100 people (TELE). Columns 4 & 5 show the results for human capital 

and columns 9 & 10 show the results for infrastructure. These findings imply that both human 

capital and infrastructure developments have negative impacts on the growth effects of FDI in 

SSA. For the model in Column 5, we have 𝛽2 = 0.0850 and 𝛽4 = −0.0334, this shows that the 

effect of FDI on growth is positive but declining for values of human capital development up 

to 𝐻𝐶𝐴𝑃 = 2.5449, where the effects of FDI on growth will be null. Above this level of human 

capital FDI begins to have a negative effect on FDI. However, data on human capital development 

(denoted by years of secondary school education for ages 15 and above) for SSA indicate an 

average level of human capital development well below the 2.5449 threshold, and the maximum 

level of human capital development in the region is 3.19 years. Thus, the while this may depress 

growth in the region, we are yet to get to the point where negative growth could result from 

improved levels of human capital. 

In the case of infrastructural development, the results for the number of telephones per 100 people 

(TELE) in Column 10 gives 𝛽2 = 0.0335 and 𝛽4 = 0.0017. With these estimates increasing 

values of TELE results to a negative effect of FDI on growth up the point where 𝑇𝐸𝐿𝐸 = 20 

people out of 100.   

Robustness Checks 

As a first step toward testing the robustness of the results in Table 1, I tested each model 

estimated for the validity of instruments using the Hansen tes t of over-identifying 

restrictions. The results show the absence of any over-identifying restrictions, thus the 

instruments are valid in all the models estimated. The p-values of the test statistics are 

reported in Table 1. I also performed the Arellano-Bond test for the first and second order 

serial correlation, the results of these tests indicate the absence of first and second order 

serial correlation in all the models. The first order serial correlation is also absent in all 

models except for those in columns (9) and (10), the models for infrastructure. 

Unlike the estimated asymptotic standard errors of the one-step GMM estimator which 

are virtually unbiased, those of the two-step GMM have been shown to be severely 
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downward biased in small samples13. (Windmeijer 2005) points out that this downward 

bias results from the use of initial consistent parameter estimates in the weight matrix 

used in calculating the efficient two-step GMM estimator. This downward bias in the 

asymptotic standard errors may lead to a type II error. Windmeijer (2005) developed a 

correction for this bias, known as the Windmeijer Correction (WC). I therefore use this 

correction to evaluate the precision of the two-step estimates in Table 1. The results of 

the corrected standard errors are shown on Table 2. These results are not significantly 

different from those of the original results as most of the variables of interest continue to 

be highly significant. However, one notable difference is that interaction term between 

FDI and M2 remains positive but insignificant. Overall, the estimates are shown to be 

robust and precise. 

It has been shown from past studies of growth that many factors – macroeconomic, 

political and social – exist besides those included in Tables 1 that affect the economic 

growth of a country. I therefore test the sensitivity of the parameter estimates to the 

inclusion of other factors known to affect growth in SSA. Specifically, I test for the 

robustness of the results to openness (measured by the volume of trade, i.e. imports and 

exports as a percentage of GDP), government consumption, savings, inflation, size of the 

population, foreign aid, and other measures of political stability and instituti onal 

development. The results of the robustness tests for one indicator of f inancial 

development (CRBKNG) and two indicators of institutional development (GOVSTAB 

and CORRUP) are shown in Tables 3, 4 & 5 respectively. The Windmeijer corrected 

standard errors are used in all the estimations. As these results show, these indicators are 

robust – i.e. they continue to be positive and significant – to several of these additional 

determinants of growth.  

Conclusions 

Studies have shown that FDI does not have an unmitigated effect on growth (Borensztein 

et al (1998), Durham (2004)). This study test this hypothesis in the context of the Sub-

Saharan African region, by answering the specific the question “through what channels 

13 See Windmeijer (2005) 
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does FDI promote growth in SSA?” This study answers this question by examining four  

important host country factors – human capital, institutions, infrastructure and financial 

development, all of which have been shown to have a direct positive effect on growth. 

This study examines these factors in their capacity as role players in enhancing the effects 

of FDI on growth. The results show that two of the four factor examined, financial development 

and institutions have a positive impact on the FDI-growth relationship in SSA. These results fall 

in line with others which have found that domestic factors are important in promoting the growth 

effects of FDI. However, the results of this study differ from others in the literature in two very 

important respect. First, although other studies in the literature posit that FDI does not have an 

unmitigated positive effect on growth, this study finds that FDI play a direct role in promoting 

growth. This is important because it confirms the arguments of advocates for increased FDI 

flows. However, caution must be exercised with these results as there may be some underlying 

factors not included in this study that may be at work. Another important finding is that both 

human capital and infrastructure have negative effects on the FDI-growth relationship. This 

contrasts with (Borensztein, Gregorio et al. 1995)  

In the case of human capital, the results of this study are in stark contrast with Borensztein 

et al (1998), who find that human capital plays a role in boosting the growth effects of 

FDI in developing countries. However a few differences need to be highlighted between this and 

the work of BGL: first while BGL considers 69 developing countries in general this study focus 

on SSA countries, and secondly the two studies use completely different methods of estimation. 

Lastly, the measure of FDI used is different for the two studies, Borensztein et al used FDI flows 

exclusively from OECD countries, while this study used FDI flows from all countries. It is not 

clear whether these differences played a role in the differences between the results.  

From the results, an explanation for the negative effects of human capital  is in place. 

Possible explanations are: (1) the effect of brain drain, (2) the fact that most of the foreign 

investment in SSA go to highly capital intensive areas that hire less domestic  labor, and 

(3) a combination of the two.  
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Appendix 

Table 1. Dynamic System GMM with Uncorrected Standard Errors  

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

    H. Cap Sec Sch      

Variables M2 crbkng crprvt pwt BL govstab lawodr corrup GFCF Tele 

L.lgdpcap 0.1704*** 0.1747*** 0.1378*** 0.1642*** 0.2121*** 0.1514*** 0.2386*** 0.1698*** 0.1050*** 0.1529*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

lingdp -0.1674*** -0.1664*** -0.1502*** -0.2593*** -0.2303*** -0.1870*** -0.3090*** -0.2055*** -0.1315*** -0.1672*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

fdi 0.0213*** 0.0172*** 0.0280*** 0.1759*** 0.0850*** -0.0010 0.1132*** -0.0054 0.0219*** 0.0335*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.584) (0.000) (0.239) (0.000) (0.000) 

chn -0.0034*** -0.0030*** 0.0005 0.3140*** 0.0327** 0.3026*** 0.7943*** 0.1280** 0.0072*** 0.0107*** 

 (0.000) (0.000) (0.460) (0.000) (0.023) (0.000) (0.000) (0.016) (0.000) (0.000) 

fdi*chn 0.0004*** 0.0002*** -0.0000 -0.0787*** -0.0334*** 0.0303*** -0.1686*** 0.1011*** -0.0001*** -0.0017*** 

 (0.000) (0.000) (0.998) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

No. of Obs. 215 215 215 159 159 153 153 153 205 218 

No. of id 44 44 44 32 32 31 31 31 42 44 

j 24 24 24 24 24 25 25 25 24 24 

hansenp 0.130 0.433 0.459 0.239 0.560 0.446 0.206 0.250 0.0815 0.285 

ar1p 0.340 0.278 0.0353 0.934 0.392 0.260 0.599 0.192 0.0348 0.0355 

ar2p 0.130 0.222 0.128 0.160 0.115 0.217 0.0894 0.151 0.214 0.113 

 

Models estimate the factors that enhance/mitigate the effects of FDI on economic growth in SSA, dependent variable is log (per capita income). The 

models are estimated using the system GMM technique, using only the second lags of endogenous variables in levels and the first and higher lags of 

predetermined variables in levels as instruments for the first-difference equation. P-values are in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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 Table 2. Dynamic System GMM with Corrected Standard Errors 

 Financial Development Human Capital Institutions Infrastructure 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

    H. Cap Sec Sch      

Variables M2 crbkng crprvt pwt BL govstab lawodr corrup GFCF Tele 

L.lgdpcap 0.1704*** 0.1747*** 0.1378*** 0.1642 0.2121 0.1514*** 0.2386 0.1698 0.1050*** 0.1529*** 

 (0.000) (0.000) (0.001) (0.116) (0.295) (0.000) (0.120) (0.146) (0.001) (0.000) 

lingdp -0.1674*** -0.1664*** -0.1502*** -0.2593** -0.2303 -0.1870*** -0.3090* -0.2055** -0.1315*** -0.1672*** 

 (0.000) (0.001) (0.002) (0.013) (0.219) (0.000) (0.069) (0.039) (0.000) (0.000) 

fdi 0.0213** 0.0172* 0.0280** 0.1759*** 0.0850 -0.0010 0.1132* -0.0054 0.0219** 0.0335*** 

 (0.019) (0.072) (0.034) (0.006) (0.110) (0.899) (0.092) (0.794) (0.024) (0.000) 

chn -0.0034 -0.0030*** 0.0005 0.3140*** 0.0327 0.3026*** 0.7943** 0.1280 0.0072** 0.0107** 

 (0.330) (0.000) (0.870) (0.005) (0.785) (0.003) (0.038) (0.656) (0.024) (0.044) 

fdi*chn 0.0004 0.0002*** -0.0000 -0.0787** -0.0334* 0.0303** -0.1686 0.1011*** -0.0001 -0.0017*** 

 (0.487) (0.000) (0.999) (0.010) (0.096) (0.014)  (0.176) (0.004) (0.173) (0.000) 

No. of Obs. 215 215 215 159 159 153 153 153 205 218 

No. of id 44 44 44 32 32 31 31 31 42 44 

j 24 24 24 24 24 25 25 25 24 24 

hansenp 0.130 0.433 0.459 0.239 0.560 0.446 0.206 0.250 0.0815 0.285 

ar1p 0.410 0.364 0.0591 0.943 0.590 0.267 0.774 0.214 0.0482 0.0382 

ar2p 0.135 0.223 0.129 0.198 0.145 0.220 0.108 0.158 0.218 0.114 

 

Models estimate the factors that enhance/mitigate the effects of FDI on economic growth in SSA, dependent variable is log (per capita income). The models are 

estimated using the system GMM technique, using only the second lags of endogenous variables in levels and the first and higher lags of predetermined variables 

in levels as instruments for the first-difference equation. P-values are in parentheses *** p<0.01, ** p<0.05, * p<0.1 



 Table 3. Robustness Checks for Credit Provided by the Banking Sector as a Measure of Financial Development 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Variables lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap 

L.lgdpcap 1.1528*** 1.2024*** 1.1370*** 1.1370*** 1.1435*** 1.1182*** 1.1810*** 1.1983*** 1.0924*** 1.0722*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

lingdp -0.1684*** -0.1836*** -0.1496** -0.1477*** -0.1335 -0.1496* -0.1865*** -0.2135*** -0.0446 -0.0449 

(0.000) (0.002) (0.023) (0.009) (0.134) (0.060) (0.000) (0.006) (0.549) (0.594) 

fdi 0.0138** 0.0231*** 0.0203*** 0.0022 0.0059 -0.0005 0.0258*** 0.0210** 0.0125 0.0159** 

(0.023) (0.000) (0.000) (0.805) (0.585) (0.963) (0.000) (0.015) (0.206) (0.044) 

crbkng -0.0007 -0.0001 -0.0008 -0.0029*** -0.0032*** -0.0029*** -0.0006 -0.0025** -0.0033*** -0.0026*** 

(0.670) (0.921) (0.490) (0.000) (0.000) (0.000) (0.618) (0.020) (0.000) (0.000) 

fdi_crbkng 0.0001 0.0000 0.0001* 0.0002*** 0.0002*** 0.0002*** 0.0000 0.0002*** 0.0002*** 0.0002*** 

(0.242) (0.921) (0.063) (0.000) (0.000) (0.000) (0.750) (0.001) (0.001) (0.000) 

trade 0.0015 

(0.346) 

govt -0.0117** 

(0.043) 

svng 0.0045*** 

(0.001) 

demoacc 0.3335*** 

(0.002) 

socioecon 0.0812 

(0.673) 

intconf 0.4774*** 

(0.001) 

infcpi -0.0000 

(0.780) 

popn 0.0334 

(0.183) 

prights -0.2559** 

(0.013) 

oda -0.0070*** 

(0.000) 

Obs. 213 203 203 152 152 152 199 215 215 214 

No. of id 44 42 42 31 31 31 44 44 44 44 

j 29 29 29 33 33 33 29 29 29 29 

hansenp 0.201 0.118 0.184 0.324 0.357 0.348 0.349 0.510 0.304 0.520 

ar1p 0.143 0.0709 0.116 0.706 0.998 0.335 0.0622 0.0987 0.453 0.129 

ar2p 0.296 0.280 0.260 0.631 0.797 0.237 0.291 0.334 0.220 0.184 
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Table 4. Robustness Checks for Government Stability as a Measure of Institutions 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Variables lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap 

L.lgdpcap 1.1488*** 1.0842*** 1.1231*** 1.1662*** 1.0232*** 1.1474*** 1.1820*** 1.2504*** 1.1052*** 1.1097*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

lingdp -0.1690** -0.1243* -0.1541** -0.2132*** -0.1236** -0.2006*** -0.2140*** -0.3504*** -0.0848 -0.1140** 

(0.013) (0.078) (0.012) (0.000) (0.011) (0.000) (0.006) (0.000) (0.487) (0.046) 

fdi 0.0150 -0.0004 0.0132 0.0047 0.0104* 0.0021 0.0712 0.0195*** 0.0009 -0.0102* 

(0.397) (0.987) (0.539) (0.249) (0.082) (0.725) (0.260) (0.005) (0.873) (0.070) 

govstab 0.2386*** 0.2833*** 0.2314*** 0.2386** 0.5112** 0.1871*** 0.2967*** 0.3359*** 0.1672 0.1428 

(0.000) (0.000) (0.002) (0.017) (0.013) (0.009) (0.000) (0.002) (0.107) (0.113) 

fdi_govstab 0.0049 0.0189 0.0071 0.0219** 0.0142* 0.0242** -0.0682 0.0007 0.0259*** 0.0485** 

(0.852) (0.452) (0.827) (0.015) (0.063) (0.023) (0.374) (0.955) (0.006) (0.011) 

trade -0.0005 

(0.761) 

govt 0.0052 

(0.527) 

svng 0.0031 

(0.163) 

demoacc 0.2429** 

(0.044) 

socioecon 0.8245** 

(0.049) 

intconf 0.2853 

(0.302) 

infcpi -0.0000 

(0.234) 

popn 0.1455*** 

(0.000) 

prights -0.4225 

(0.233) 

oda -0.0087** 

(0.020) 

Obs. 151 146 146 153 153 153 140 153 153 152 

No. of id 31 30 30 31 31 31 31 31 31 31 

j 33 33 33 37 37 37 29 29 29 29 

hansenp 0.464 0.628 0.385 0.622 0.646 0.614 0.520 0.453 0.188 0.671 

ar1p 0.0952 0.160 0.265 0.285 0.423 0.251 0.184 0.0149 0.241 0.230 

ar2p 0.567 0.332 0.390 0.226 0.128 0.224 0.797 0.144 0.237 0.929 
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Table 5. Robustness Checks for Corruption as a Measure of Institutions 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Variables lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap lgdpcap 

L.lgdpcap 1.2002*** 1.2249*** 1.1546*** 1.1035*** 1.1103*** 1.0471*** 1.2158*** 1.2756*** 1.0121*** 1.0338*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

lingdp -0.2062*** -0.2110*** -0.1675*** -0.1568*** -0.1409** -0.1188*** -0.2052*** -0.3464*** -0.0182 -0.0634 

 (0.000) (0.000) (0.002) (0.000) (0.018) (0.005) (0.000) (0.000) (0.894) (0.662) 

fdi 0.0330*** 0.0266** 0.0165 0.0074 0.0069 0.0135* 0.0298 0.0043 -0.0058 -0.0109 

 (0.006) (0.050) (0.279) (0.606) (0.407) (0.087) (0.157) (0.653) (0.760) (0.668) 

corrup 0.0327 0.0905 0.0154 0.1496 0.0437 0.1283 -0.1420 -0.1425 0.3663 0.3938 

 (0.780) (0.456) (0.899) (0.632) (0.812) (0.630) (0.412) (0.408) (0.150) (0.223) 

fdi_corrup -0.0298 -0.0158 0.0147 0.0208 0.0444** -0.0122 -0.0289 0.0744*** 0.0823** 0.1153*** 

 (0.321) (0.615) (0.688) (0.564) (0.014) (0.542) (0.531) (0.004) (0.033) (0.006) 

trade 0.0002          

 (0.863)          

govt  -0.0091         

  (0.309)         

svng   0.0042**        

   (0.022)        

demoacc    0.5052**       

    (0.013)       

socioecon     0.3388*      

     (0.079)      

intconf      0.6427***     

      (0.008)     

infcpi       -0.0000**    

       (0.028)    

popn        0.1423***   

        (0.001)   

prights         -0.4212***  

         (0.006)  

oda          -0.0092*** 

          (0.005) 

Obs. 151 146 146 153 153 153 140 153 153 152 

o. of id 31 30 30 31 31 31 31 31 31 31 

j 33 33 33 37 37 37 29 29 29 29 

hansenp 0.490 0.470 0.518 0.668 0.597 0.594 0.409 0.539 0.324 0.240 

ar1p 0.0342 0.0622 0.0887 0.238 0.251 0.155 0.0768 0.0354 0.218 0.210 

ar2p 0.720 0.889 0.521 0.248 0.284 0.186 0.824 0.163 0.141 0.815 
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Table 6. Summary of Variables 

Variable Obs. Mean Std. Dev. Min Max 

gdpcap 215 1403.8300 2275.8430 85.9884 13536.6300 

grwth 215 1.2692 4.7906 -21.6275 30.98197 

fdi 215 3.6651 6.2529 -3.8615 49.26973 

fdi_un 215 3.5118 5.7419 -3.3535 39.38996 

fdi_oecd 156 1.1312 5.1632 -29.0679 32.71612 

M2 215 28.0899 18.2417 6.1984 103.4364 

crbkng 215 30.2396 40.1358 -61.0540 319.5388 

crprvt 215 17.7346 20.1329 0.9967 156.8575 

sch_sec 157 1.1809 0.7977 0.08000 3.1900 

hcap 157 1.7846 0.4020 1.1211 2.8137 

govstab 152 0.6171 0.1918 0.0758 0.9160 

corrup 152 0.3992 0.1689 0.0000 0.8778 

lawodr 152 0.4684 0.1775 0.0667 1.0000 

 

 

 

 

 




