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ABSTRACT 

This dissertation comprises three essays on macroeconomic impacts of foreign direct investment 

(FDI). The first essay analyses the impact of FDI on the growth rate of total factor productivity 

of host countries. Extensions of the new growth theory provide a framework in which foreign 

direct investment (FDI) permanently increases the growth rate of a host country through 

technology transfer, diffusion, and spillover effects. Existing empirical studies mostly assess 

spillover by estimating the impact of FDI on GDP and report mixed findings. Since FDI is 

believed to cause technological changes in host countries, the first essay estimates the impact of 

FDI on both the growth rate and level of total factor productivity (TFP) to assess such spillovers. 

The essay focuses on 77 low- and middle-income countries and is based on a balanced panel data 

for the period 1980-2008. The system GMM and common correlated effects (CCE) panel data 

methods are applied to estimate the models. Estimated coefficients show that FDI does not have 

any significant impact on the growth rate and the levels of TFP.  

The second essay investigates the relationship between FDI and domestic investment. Two 

related questions are addressed in this essay. First, does FDI crowd out domestic investment? 

Second, do institutions, financial development, openness, human capital, and infrastructure 

influence the crowding out of domestic investment from FDI? This essay focuses on low- and 

middle-income countries, using panel data for the period 1980-2012. It applies common 

parameter and heterogeneous parameter, static and dynamic, single equation and simultaneous 

equation panel data econometric techniques to study the relationship. Results suggest that FDI 

crowds our domestic investment. This finding is robust across specifications. Our estimated 

coefficients also suggest that countries that have weak institutions, less developed financial 
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systems, less human capital, less developed infrastructure, or economies that are more open, are 

more exposed to foreign competition and experience stronger crowding out from inward FDI. 

In the third essay, the influence of capital flows on the real exchange rate of recipient countries is 

analysed. The influence of three large capital flows, viz. foreign direct investment (FDI), foreign 

aid, and remittances, are assessed on the real exchange rate, using data for 45 middle- and low-

income countries for the period 1980–2013. Both heterogeneous and homogeneous panel data 

methods are applied to estimate the real exchange rate models. The estimated coefficients of 

these models imply that foreign direct investment (FDI) and remittances do not influence the real 

exchange rate. Aid tends to depreciate the real exchange rate.  

The essay also studies whether financial development reinforces or weakens the impact of 

foreign aid on the real exchange rate. Findings suggest that financial development does not 

influence the appreciating or depreciating impact of aid in our sample countries. The essay 

further analyzes the impact of capital flows on the volatility of the real exchange rate and 

concludes that although aid tends to increase the volatility, FDI and remittances do not have any 

robust influence on the volatility of the real exchange rate. 
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CHAPTER 1 

INTRODUCTION 

In last three decades, foreign direct investment (FDI) has emerged as one of the major driving 

forces for integrating the developing countries into the world economy. According to UNCTAD, 

the stock of FDI in developing countries has increased from US $294.52 billion to US $7.74 

trillion between 1980 and 2013. During the same period, the share of FDI flows in gross fixed 

capital formation of the developing countries has increased from 1.10 percent to 9.07 percent. 

This massive increase in FDI was triggered by an increase in mergers and acquisitions and 

investment in the service sector (Mody 2004).  

For many developing countries, FDI has been an attractive source of long-term external 

financing, as official flows have stagnated and other private flows (such as private debt and 

equity flows) have continued to decline during this period following the Asian financial crisis 

(Nunnenkamp, 2004).  

Economies characterized by a low domestic saving rate and unfavorable balance of payments, 

especially, prefer FDI as a source of external financing. The reasons for this are as follows. In the 

case of borrowing, it may create debt-servicing problem. Debt is also more volatile compared to 

FDI. Unlike borrowing, FDI does not create any fixed obligations in foreign exchange. Moreover, 

in contrast to debt servicing, profit outflows from FDI are directly related to the success of a project. 

The most attractive feature of FDI compared to borrowing is that there is no need of repaying the 

full amount of capital, only a portion of FDI is usually repatriated in the form of profit /dividends. 
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For these reasons, many developing countries consider FDI an attractive source of long-term 

financing (Meier, 1995). 

The developing countries are interested in attracting more FDI, not only for its appeal as a source 

of financing, but also for the belief that it is beneficial for their economy. FDI is believed to be a 

composite bundle of capital stocks, know-how and technology (Balasubramanyam, Salisu, & 

Sapsford, 1999; De Mello 1997) and its impact on growth is expected to be manifold. Being 

motivated by such a belief, many countries liberalized their economies, adopted policy reforms and 

privatized their state owned enterprises to draw more FDI. This caused massive inflows of FDI into 

their economies in the 1990s. 

With this dramatic increase in FDI flows to developing countries, researchers and policy makers 

became increasingly interested in analyzing the impact of FDI on the economic growth of host 

countries. A sharp contrast between the theoretical and empirical literature and a lack of 

consensus in findings motivated them to devote more attention to the issue. The theoretical 

models usually hypothesize a positive relationship between FDI and economic growth. The 

empirical findings, on the other hand, lend very weak support to this claim.  

For example, at the macro level, while some studies find a positive relationship between FDI and 

economic growth (e.g. Borensztein et al., 1998; Nair-Reichert and Weinhold, 2001; Hansen and 

Rand, 2006; Wang, 2009, Alfaro et al., 2010), others report a negative or insignificant 

relationship (e.g. Carkovic and Levine, 2002; Choe, 2003; Alfaro et al., 2004; Akinlo, 2004, 

Choi, 2004, Herzer, et al., 2008; Herzer, 2012). 

Some studies conclude that FDI does not have any direct impact on economic growth, but rather 

influences economic growth through influencing the local economic conditions of a host country. 
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For example, Balasubramanyam et al., 1996 and Cuadros et al., (2004) observe that FDI 

influences economic growth positively through trade openness. The FDI-growth nexus also 

depends on the development of financial markets. This is because the financial system improves 

the efficiency of allocation of resources and promotes investment in absorbing foreign 

technologies (Hermes and Lensink, 2003; Alfaro et al., 2004, 2009; 2010). Sufficiently 

developed human resources are also required to benefit from FDI inflows (Borensztein et al. 

1998). The income level of the recipient countries also influences the growth impact of FDI. 

Blomstrom et al., (1992) suggest that FDI influences economic growth positively only in the 

countries with higher levels of income. The technological gap between home and host countries 

is also another important determinant that influences the growth impact of FDI. A small gap may 

promote, but a large gap may restrict technology spillovers from foreign investment (Blomström 

& Kokko, 1998; Xu, 2000).  

In sum, the above findings suggest that a threshold level of economic development is necessary 

to achieve a positive impact of FDI on host economies. 

Firm level studies have also produced mixed evidence on growth effects of FDI. Empirical 

findings of some studies suggest positive spillovers from FDI, while other studies find negative 

spillovers. For example, Aitken and Harrison (1999) for their study on Venezuela, Haddad and 

Harrison (1993) for Morocco, Djankov and Hoekman (2000) for the Czech Republic, Konings 

(2001) for Bulgaria, and Romania,  Smarzynska Javorcik (2004) for Lithuania and Tian (2007) 

for China find evidence of negative horizontal spillovers (in the same industry) from FDI. On the 

other hand, Castellani and Zanfei (2003) finds evidence of positive spillovers from FDI for Italy, 

Keller and Yeaple (2009) for the United States, Haskel, Pereira, and Slaughter (2007) for the 

United Kingdom, Görg and Strobl (2003) for Ireland and Buckley, Clegg, and Wang (2007) for 

http://www.sciencedirect.com.uml.idm.oclc.org/science/article/pii/S0969593109000894#bib83
http://www.sciencedirect.com.uml.idm.oclc.org/science/article/pii/S0969593109000894#bib14
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China. The above findings suggest that spillovers from FDI are likely to be negative in 

developing countries, because of poor ability of workers in these countries to learn foreign 

technology, while they are expected to be positive in developed countries. 

This difference in findings is due to differences in estimation methods, types of data (cross 

section or panel) used in the analysis, the unit of analysis (country, industry or enterprise), and 

explanatory variables included in models and so on. For example, cross section studies usually 

report a positive association between FDI and economic growth or find positive spillover effects 

from FDI on domestic firms. But panel studies, which can account for cross country difference in 

technology, production, institutions, geography, policies and other socioeconomic factors, do not 

produce any robust evidences to support a positive relationship between FDI and growth or to 

justify any positive spillovers from FDI. Similarly, although evidence from industry level data 

suggests positive spillover effects of FDI on local enterprises, firm level data does not find any 

strong evidence of such spillovers. 

The first essay of this dissertation contributes to this debate. In this essay, we analyze the impact 

of FDI inflows on the growth rate of total factor productivity (TFP) of host countries. We use the 

growth rate of TFP as a measure of technological changes caused by FDI in recipient countries. 

We construct four different series of TFP on the basis of different assumptions about income 

share and human capital and use two new series on TFP released by the Penn World Table 

(PWT) 8.1 to measure technological changes. We include only low- and middle-income 

countries in the sample.  

In order to assess the impact of FDI on economic growth, it is necessary to analyze the impact of 

FDI on different channels through which foreign investment influences economic growth of 
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recipient countries. FDI is assumed to influence economic growth by promoting domestic 

investment and exports, developing human capital, infrastructure, institutions and so on. Among 

these channels, domestic investment is probably the most important one through which economic 

growth of the host country is influenced by FDI. This is because FDI influences employment and 

income more directly through this mechanism than through other channels.  

Considering the importance of this channel, we focus on the relationship between FDI and 

domestic investment in our second essay. There is no consensus among researchers on the 

relationship between these two variables. Some of the existing studies suggest a positive 

relationship between FDI and domestic investment, while others claim a negative relationship. 

For example, Mody and Murshid (2005) find evidence that FDI promotes domestic investment in 

their study on 60 developing countries. Mileva (2008) supports this finding from her study on 22 

transition economies. On the other hand, Morrissey and Udomkerdmongkol (2012) in their study 

on 46 low- and middle-income countries document a negative relationship between FDI and 

domestic investment.  

Some studies produce mixed evidence. For example, Agosin and Machado (2005), from their 

study, conclude that FDI displaces domestic investment in Latin America, but increases total 

investment in Asia and Africa. Kumar and Pradhan (2005), on the basis of their study of 107 

developing countries, make similar observations. They conclude that the strength of crowding in 

and crowding out is equal in Asia and Africa, while crowding out appears to dominate in the 

Latin America and Caribbean regions. Using panel data from 30 countries in America, Europe, 

Asia, and Africa, Apergis et al. (2006) report similar findings: FDI promotes domestic 

investment in Asia and Africa but crowds out domestic investment in more developed American 
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and European countries. Misun and Tomsik (2002) also report mixed findings: they find 

evidence of crowding out in Poland, and of crowding in in Hungary and the Czech Republic. 

We contribute to the above debate using a sample of 94 low- and middle-income countries. We 

estimate our models using a variety of econometric methods that can account for endogeneity, 

cross-section dependence, nonstationarity of variables; and control for unobservable factors that 

influence the regressors. We apply both homogeneous and heterogeneous parameter models, 

dynamic and static models, and single equation and system of equation methods to analyze the 

impact of FDI on domestic investment. To the best of our knowledge, there is no study that uses 

heterogeneous panel data models or simultaneous equation models to analyze the impact of FDI 

on domestic investment. 

In addition to analyzing the impact of total FDI on domestic investment, we also analyze the 

impact of each type of FDI (viz. greenfield and merger and acquisitions) on domestic investment. 

We estimate both contemporaneous and long term impacts of FDI. Not only do we estimate the 

impact of FDI on domestic investment, we also extend our analysis to determine the factors that 

promote or hinder domestic investment. Estimated coefficients in our regression models lend 

unambiguous support to the hypothesis that FDI crowds out domestic investment. Our regression 

results also suggest that countries that have weak institutions, less developed financial systems, 

less human capital, less developed infrastructure, or economies that are more open, are more 

likely to experience crowding out effects from foreign direct investment. We are not aware of 

any study that has attempted to determine the factors that hinder or promote domestic investment 

in the presence of FDI.  
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As mentioned above, FDI influences domestic investment by spillovers. However, FDI may also 

influence domestic investment by changing the real exchange rate. If FDI increases investment in 

the tradable sector or transfers technology, managerial know-how, and other intangible assets to 

this sector, this may increase productivity, and real wages in this sector. The higher income may 

increase demand for and relative price of nontradables and create an appreciating impact on the 

real exchange rate, since the real exchange rate can be defined as the relative price of non-

tradables to tradable goods. On the other hand, FDI induced investment in the non-tradable 

sector may increase productivity and lower prices in this sector. This may exert a depreciating 

impact on the real exchange rate. Thus, the impact of FDI on the real exchange rate is uncertain. 

Since the exchange rate is an important determinant of domestic investment, the third essay of 

this dissertation analyzes the impact of three major capital flows, viz., FDI, remittance and 

foreign aid on the real exchange rate. Empirical findings on the relationship between each of 

these capital flows and the real exchange rate are mixed. We analyze the relationship using a 

sample of 45 middle- and low-income countries.  

We apply the Common Correlated Effects Mean Group (CCEMG) and Augmented Mean Group 

(AMG) estimators to study the relationship. These estimators allow for parameter heterogeneity 

and control for unobserved non-stationary common factors and endogeneity that arises due to the 

presence of such common factors and are robust to the cross-section dependence. To the best of 

our knowledge, no study has so far applied these econometric methods to study the relationship 

between capital flows and the exchange rate for the countries included in our sample. We also 

apply Mean Group (MG), Pooled Mean Group (PMG) and Dynamic Fixed Effects (DFE) for 

checking robustness of our findings. We also use a new dataset on the real effective exchange 

rate, which has never before been used to study the relationship. 
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CHAPTER 2 

DOES FOREIGN INVESTMENT INCREASE TOTAL FACTOR 

PRODUCTIVITY GROWTH? 
 

2.1.   INTRODUCTION  

Neo-classical growth theory postulates that FDI finances capital formation, increases the stock of 

capital and promotes economic growth in the short run. In the long run, the host economy 

converges to the steady state due to diminishing returns to capital and FDI does not leave any 

permanent impact on economic growth. In this model, foreign investment is as productive as 

domestic investment and has the same impact on economic growth. On the other hand, according 

to the endogenous growth theory, foreign investment is more productive than domestic 

investment because it brings not only capital but also technology and know-how to the host 

county (Borensztein et al. 1998). These FDI related technological spillovers offset the effects of 

diminishing returns to capital and promote economic growth both in the short run and in the long 

run. The endogenous growth theory suggests that FDI not only increases the stock of knowledge 

of the recipient country through training of the workers, it also introduces innovative 

management practices and organizational arrangements (De Mello, 1997). This theory predicts 

that knowledge and technology spillovers are the most important channels through which FDI 

promotes growth in a host country. 

The endogenous growth theory was first popularized by Romer (1986). Various extensions of the 

theory have been developed later hypothesizing how FDI related spillovers promote economic 

growth. These models identify the following channels: demonstration by foreign firms and 
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imitation by local firms, labour mobility, exports, competition and backward and forward linkage 

with domestic firms. Good reviews of these channels are available in Gorg, and Greenaway 

(2004), Crespo & Fontoura (2007), Madariaga & Poncet (2007), and Laborda Castillo et al. 

(2014). 

A number of studies have been undertaken both at the macro level and the micro level to assess 

technology spillovers and diffusion from FDI.  At the enterprise or micro level, studies assess 

such spillovers by analyzing the impact of FDI either on total factor productivity (TFP) or on 

labor productivity. At the macro level, studies predominantly analyze the impact of FDI on gross 

domestic product (GDP) to measure such spillovers.  

It is difficult to draw any unique conclusions from these studies.  Some studies observe that FDI 

influences economic growth or productivity positively. Other studies fail to find any positive 

relationship between FDI and economic growth or productivity. Some studies even report a 

negative relationship. 

Since it is not possible to make any robust conclusion on the impact of FDI on growth from 

existing studies, further study is needed. The objective of this paper is to contribute to the debate 

on FDI and growth. More specifically, we want to analyze the impact of FDI on total factor 

productivity (TFP).  
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2.2 LITERATURE REVIEW 

Positive Effects of FDI on Host Countries 

According to endogenous growth theory, long run economic growth depends on technological 

change. Extensions of the new growth theory provide a framework in which FDI permanently 

increases the growth rate of a host country through technology transfer, diffusion, and spillover 

effects. Various theoretical and empirical models have been developed in line with the new 

growth theory to show how FDI facilitates transfer, diffusion and spill overs of technology and 

promotes productivity and growth in a host country. Proponents of these models argue that FDI 

brings capital and best management practices, facilitates the use of advanced technology, 

promotes exports, and creates employment opportunities. Advanced technology and better 

management practices applied by Multinational Enterprises (MNEs) promote productivity in 

foreign owned enterprises. This is the direct benefit of FDI for the host country. The presence of 

MNEs also indirectly promotes efficiency and increases productivity in the domestically owned 

enterprises. This occurs because technology brought and utilized by MNEs has some 

characteristics of public goods. When MNEs use such technology, it generates positive 

externalities for local firms which they cannot fully internalize. Such positive externalities 

increase productivity and are known as ‘spillovers’. 

Such spillovers, reflected in higher productivity, take place from FDI through a few channels. 

These are: demonstration/imitation, labor turnover, backward and forward linkage with the local 

firms, competition and exports (Saggi, 2002; Crespo & Fontoura, Kinoshita, 2001 Gorg 

&Greenaway, 2004; Crespo & Fontoura, 2007; Madariaga & Poncet, 2007; Laborda Castillo, 

Salem & Moreno, 2014). 
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Demonstration/imitation is considered as the most significant spillover channel ((Das, 1987; 

Wang & Blomstrom, 1992). Introduction of new technology by R & D may be too risky and 

costly for local firms. But if a technology is successfully applied by a foreign firm in the 

domestic market, a local firm can apply it by imitation and reverse engineering at a minimum 

cost. The spillovers of technology from foreign firms to local firms will be more significant if 

local firms produce similar products. This channel also facilitates spillover of managerial and 

organizational innovations. 

The entry of foreign firms may intensify competition in host countries (Markusen & Venables, 

1999; Wang & Blomstrom, 1992, Glass and Saggi, 2002). Higher competition may force local 

firms to use their technology and resources in more efficient ways and upgrade their technology 

to cope with the increased competition, leading  to higher productivity.  

Competition may increase productivity in MNEs’ own industries or other industries that supply 

to MNEs (backward linkage industries) or buy from MNEs (forward linkage industries). MNEs 

may reduce market power by entering a monopoly market, promote competition and increase 

allocative efficiency and also subsequently improve technical efficiency if such competitive 

pressure forces the local enterprises to use resources more efficiently (Blomstrom & Kokko 

1998). This increase in allocative and technical efficiency will increase productivity of local 

firms. 

The presence of foreign firms can also benefit indigenous firms through exports (Aitken et al., 

1997; and Görg and Greenaway, 2004). Exports require investment in distribution networks, 

transport infrastructures and in acquiring information on taste and preferences of consumers in 

foreign markets etc. MNEs are equipped with such investment and information when they enter a 
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foreign market and they utilize these resources and information to export from this market. The 

indigenous firms can learn exporting strategies from their foreign counterparts by collaboration 

and imitation and penetration of new markets. This will enable them to exploit the scale 

economies and increase productivity. Recent empirical work undertaken on Germany, Mexico, 

Morocco, Spain, UK, USA and Venezuela suggests that productivity levels are higher in 

exporting firms compared to their non-exporting counterparts (Gorg &Greenaway, 2004). 

Spillover from MNEs may also occur through labor turnover. MNEs usually employ skilled 

workers and invest to train them. Such workers may transfer valuable information to local firms 

when they take jobs in these enterprises or develop their own spin-off firms (Fosfuri et al. 2001, 

Glass and Saggi, 2002). The spillover of knowledge from foreign firms to indigenous firms may 

take place if MNEs establish backward linkage with local firms. MNEs usually provide technical 

support to local enterprises when they work as suppliers of the MNEs.  MNEs may provide such 

support voluntarily or involuntarily which may increase productivity of local firms. Although 

MNEs will try to protect leakage of their firm specific technology to their local competitors 

operating in the same industry, it is likely that they will provide generous technical support to 

their suppliers which will increase productivity in these industries. 

According to Javorcik (2004), MNEs directly transfer knowhow to their suppliers, force them to 

improve the quality of their product and deliver on time, which encourages the local suppliers to 

upgrade their technology or improve their managerial capability. The increased demand for 

intermediate products also enables them to take advantage of scale economies. These will 

increase the productivity in backward linkage (upstream) industries. Similarly productivity of 

domestic firms may increase through forward linkage (downstream) industries if they can make 

use of new, improved and cheaper inputs, produced by MNEs (Javorcik , 2004) 
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Following pioneering work by Lall (1980) many authors have developed formal theoretical 

models to explain the role that multinationals play in know-how transfer through linkages which 

lead to higher productivity. Some of these models can be found in Rodriguez-Clare (1996), 

Markusen and Venables (1999), Pack and Saggi (2001), Lin and Saggi (2004a and 2004b) etc. 

Negative or Neutral Effects of FDI on Host Countries 

There are many reasons for the non-existence of a positive impact or the existence of a negative 

impact of FDI on economic growth in a host country.  

MNEs may have a cost advantage from the use of firm specific assets which help them capture 

large market share. In the presence of foreign firms, local firms may lose their market share; 

operate on a less efficient scale and experience higher production cost (Aitken & Harrison, 

1999). Such adverse competition effect may lead to crowding out of local firms. 

MNEs do not use more advanced technology in countries where the proportion of skilled 

workers is low which restricts the scope for transferring technology from foreign firms 

(Blomstrom, Kokko, & Zejan, 1994 and Kokko & Blomstrom, 1995). Even if they use 

technology in a foreign country, MNEs may be able to effectively protect their technology from 

transfer and diffusion (Görg and Greenaway, 2004).MNEs may also weaken backward linkages. 

If the foreign firms buy fewer inputs than the firms they displace, the backward linkage effect 

will be negative. This will decrease the varieties of inputs produced by the backward linkage 

firms and may negatively influence productivity. 

Labour turnover is an important channel of spillovers. MNEs may pay higher wages to their 

workers to restrict such spillover. Lipsey and Sjoholm (2004) find evidence of such strategy. 
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They observe that MNEs pay higher wages than local firms to avoid labour turnover to limit 

diffusion of knowledge in host countries. 

The extent of spillover depends on the absorptive capacity of the domestic firms and the 

differences in technological know-how between local and foreign firms. Some authors argue that 

spillover of knowledge increases with the increase in the technology gap because it creates 

greater possibility of learning for workers of local firms from foreign firms (Kokko, 1994; 

Findlay, 1978; Wang and Blomsstorm, 1992). However, if the gap between local and foreign 

firms is too wide, it will be difficult for the local workers to learn from the foreign firms and 

there will be no significant spillover from foreign direct investment (Wang and Blomsstorm, 

1992). If the local firms do not have ability to invest in and absorb foreign technologies, 

knowledge spillover will also be limited. Some studies also report that MNEs do not use more 

advanced technology in countries where the proportion of skilled workers is low which restricts 

the scope for improving productivity from foreign firms (Blomstrom, Kokko, and Zejan, 1994 

and Kokko and Blomstrom, 1995).  

Geographic proximity is also a condition to facilitate knowledge spillover. If MNEs operates in 

‘enclaves’ where the technology used and products produced by foreign firms are different from 

those of local firms,  and there is little scope  for the local firms to learn from the foreign firms,  

there will be no positive impact on labour productivity (Kokko,1994).  

Structuralist development models also support the above view. According to these models, 

multinational enterprises, specially export oriented firms, tend to operate as enclaves with limited 

linkage with the local firms. These theories also argue that the high propensity to import of 
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inputs by MNEs restricts assimilation of technology of the local firms from their foreign 

counterparts (Daniel, 1991).  

Dependency theories have also pointed out many adverse effects of FDI on the host countries. 

According to these theories, FDI inflows destroy local entrepreneurship, deter technological 

innovation and crowd out domestic firms (Firebaugh, 1992; Dixon and Boswell 1996; Feenstra 

and Hanson, 1997; Rodrik, 1997; Mihalache‐O’keef & Li, 2011). Dependency theorists also 

argue that if an economy is controlled by foreign firms, it does not grow organically, but grows 

in a disarticulated manner. In this case, high tax avoidance, lower reinvestment of profits, poor 

linkage with local firms, and use of inappropriate technology leads to stagnant growth in the 

developing countries (Firebaugh, 1992; Dixon and Boswell, 1996).  

Although the theoretical extensions of new growth theories hypothesize that FDI promotes 

growth by technology transfer, diffusion and spillover effects through the channels outlined 

above, empirical findings to support these claims are mixed. As mentioned above, most of the 

macro studies analyze the impact of FDI on the growth rate of GDP or per capita GDP in order 

to investigate the spillover effects of FDI on host countries. Studies have used cross section data, 

panel data, and country specific time series data and analyze data at macro level and enterprise 

level. What follows summarizes findings from some of these recent studies.  

Country Level (Macro) Studies 

Macro studies are mostly based on single equation time averaged cross section data. These 

studies observe a positive relationship between FDI and economic growth. But such a 

relationship is conditional on factors such as trade openness, human capital, financial 

development, income, and institutions etc.  
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Using cross section data of 46 countries averaged over the sample period 1970-1985, 

Balasubramanyam et al. (1996) observe that FDI is more productive in countries that pursue 

export promotion policies. This study also finds that FDI is more productive than domestic 

investment due to FDI related spillovers and transfer of technology. It concludes that trade 

openness is essential for realizing higher growth effects from FDI. 

Borensztein et al. (1998) observe that the direct impact of FDI on economic growth is positive 

but insignificant. But when a country reaches a minimum threshold level of human capital, FDI 

has a positive and significant impact on economic growth. This indicates that the growth impact 

of FDI depends on the stock of human capital of the recipient country. 

Alfaro et al. (2004) also find the direct impact of FDI on economic growth ambiguous. But when 

FDI is interacted with the development of financial markets, the interaction term is found to be 

positive and significant. These findings suggest that the development of the financial sector is a 

prerequisite for benefiting from FDI. Using cross section data of 62 countries for the period 

1975-1995, Alfaro et al. (2009) find that FDI does not directly increase the growth rate of TFP; 

instead countries with well-developed financial markets gain significantly from FDI via TFP 

improvements.  

Using cross-country data for 91 countries over the period 1975–2005, Azman-Sainai (2010b) 

finds evidence that the positive impact of FDI on growth “kicks in” only after financial market 

development exceeds a threshold level.  

Using panel data for 84 countries over the period 1970-1999, Li and Liu (2005) show that FDI 

influences growth independently as well as through the interaction of other factors. They observe 

that there is a strong positive interaction effect of FDI with human capital and a strong negative 
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interaction effect of FDI with the technology gap on economic growth in developing countries. 

The empirical findings suggest that human capital and absorptive capacity influence growth 

positively in developing countries. 

Using panel data for a sample of 68 countries for the period 1960 to 1995 and applying the 

generalized method of moments (GMM) dynamic panel data estimator of Arellano and Bover 

(1995) and Blundell and Bond (1998), Carkovic and Levine (2002) observe that FDI does not 

have any positive impact on economic growth. Using the Blundell-Bond GMM estimator, 

Doytch and Uctum (2011) find that manufacturing FDI has a positive impact on growth 

especially in low income countries and countries with large manufacturing bases, while service 

FDI has a less clear effect.  

Using data from 1971 to 1995 for 24 developing countries, Nair-Reichert and Weinhold (2001) 

find that FDI has a significant positive impact on growth, but they observe that this relationship 

is very heterogeneous across countries. 

Herzer et al. (2008) examine FDI-led growth hypothesis for a sample of 28 developing countries 

using time series econometric techniques. In the vast majority of countries they find neither a 

long-term nor a short-term effect of FDI on economic growth. The study does not find a single 

country where a positive unidirectional long-term effect from FDI to GDP exists.  

Xu (2000) uses panel data to investigate the contribution of US multinational enterprises in 

transferring technology to 40 countries from 1966 to 1994. His study reports that technology 

transfer by US multinational firms contributes to productivity growth in developed countries but 

not in developing countries. He concludes that a country needs to reach a minimum threshold 
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level of human capital in order to benefit from the technology transfer of US MNEs. He observes 

that most LDCs do not meet this threshold requirement. 

Applying cross-sectional regression methods to 80 countries for the period 1979–98, Durham 

(2004) shows that FDI does not have any positive impact on economic growth. His findings 

suggest that the growth effect of FDI is contingent on the absorptive capability (financial or 

institutional development) of host countries. 

Analyzing a large panel of 92 developing and developed countries over the period 1970-2000, 

Woo (2009) finds that an increase in FDI leads to higher total factor productivity growth of a 

host country. However, he does not find any evidence that the impact of FDI on TFP is 

conditional on the capability of the recipient country to absorb foreign technology. 

Analyzing a panel of 85 countries, Azman-Saini et al. (2010a) find that FDI does not have a 

direct impact on output growth. Instead, the effect of FDI is contingent on the level of economic 

freedom in the host countries. The countries that promote greater freedom of economic activities 

gain significantly from FDI.  

Employing panel data for 44 developing countries over the period from 1970 to 2005, Herzer 

(2012) finds that, on average, the effect of FDI on economic growth is negative. He observes a 

huge difference in the impact of FDI on economic growth across countries. The study reports 

that an increase in FDI leads to a reduction in GDP in 60 percent of the sample countries and an 

increase in GDP in the rest of the sample countries in the long run. 

Analyzing panel data of 49 countries over the period 1974-2008, Baltabaev (2014) concludes 

that FDI increases the growth rate of total factor productivity in the sample countries. This study 
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also finds that productivity increases the greater the distance of a country from the technology 

frontier, which supports the convergence hypothesis. 

Firm Level (Micro) Studies 

Firm level studies usually suggest that FDI does not have any positive impact on economic 

growth. For example, Görg and Greenaway (2004) summarize findings of 25 panel studies on 

productivity spillovers in manufacturing industries in developing, developed, and transition 

economies. In only six studies is evidence found of positive spillovers from foreign firms to 

domestic firms, and only one of them is a developing country. The countries where the evidence 

of positive spillovers is found are UK, USA, Ireland and Ghana. 

Aitken and Harrison (1999) in their study on Venezuela find evidence of negative spillover. 

Similar studies pursued in other countries also report insignificant or negative externalities from 

FDI (e.g. Djankov and Hoekman, (2000) for the Czech Republic, Kathuria (2000) for India, 

Damijan, et al. (2003) for eight transition economies, Smarzynska (2002) for Lithuania, Lopez-

Cordova (2002) for Mexico, and Hu and Jefferson (2002) for China.  

Harrisson & Rodríguez-Clare (2010) review 44 studies on spillover from FDI at the enterprise 

level. Out of these studies, 13 report evidence of negative spillover and rest of them report some 

sort of spillover, either horizontal or vertical. Wooster, & Diebel (2010) review 141 spillover 

effects from 32 studies. Their analysis also finds weak evidence of spillover from foreign firms 

to domestic firms operating in the same sector. 

Although many empirical studies have been undertaken to assess the impact of FDI on 

productivity spillover, the seminal work is that by Caves (1974), who estimates the impact of 
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FDI on productivity using data from Canadian and Australian firms. Later Globerman (1979) 

studied the impact using data from Canada.  

Using data from Australian manufacturing industries Caves (1974) observes that the foreign 

presence positively influences the productivity of domestic firms. He also observes a negative 

and insignificant relationship between FDI and productivity from Canadian data. Using cross 

section data from Canadian manufacturing industries, Globerman (1979) observes that 

productivity of local firm increases with an increase in foreign ownership in the industry. 

Sjoholm (1999a), using data of manufacturing enterprises of Indonesia, observes that FDI 

increases productivity of the local firms. The larger the technology gap between foreign and 

local firms, the higher is the increase in productivity in the local firms from the presence of 

foreign firms. The study also finds that productivity is higher in the sectors where competition is 

high compared to the sectors where competition is low. 

Using Mexican data, Blomström and Wolff (1994) observe that productivity is more than twice 

as high in foreign owned manufacturing firms compared to domestic firms. Kokko, Zejan, and 

Tansini (2001) using data from Uruguay observe that productivity in firms that have foreign 

ownership is nearly twice as high as in the domestic firms.  

Using firm level data of the Moroccan manufacturing sector from 1985-89, Haddad and Harrison 

(1993) observe that out of 18 sectors, output per worker is higher in firms owned by 

multinational corporations in 12 sectors compared to domestic firms and such difference is 

statistically significant in 8 sectors. Using data from a random sample of Taiwanese 

manufacturing firms, Chuang and Lin (1999) observe that foreign owned firms have much higher 

productivity than locally owned firms.  
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Blomstrom and Sjoholm (1999) using Indonesian data find that productivity is higher in firms 

with foreign ownership than in domestically owned firms and productivity increases in the latter 

firms from spillovers from FDI. However, the study fails to find any positive relationship 

between degree of foreign ownership and spillovers and conclude that there are no differences in 

the productivity gain from joint ventures with minority or majority foreign ownership. 

Using a sample of 500 Turkish firms, Aslanoglu (2000) finds no significant increase in 

productivity of domestic firms from the presence of foreign firms although he observes that 

foreign ownership increases competition in the domestic firms.  

Girma, Greenaway and Wakelin (2001) using a panel of 2342 firms of UK find that there is no 

positive impact of foreign presence on productivity of the local firms either in level or in growth. 

Khawar (2003) using cross section data of Mexican firms shows that the presence of foreign 

firms does not increase productivity of the domestic firms. The study also finds a higher level of 

productivity in foreign owned firms.  

Blomstrom and Persson (1983) using data of 215 Mexican manufacturing industries observe that 

the productivity in plants owned by local investors increases with the presence of foreign 

subsidiaries in that industry. Thus the study finds transfer of efficiency from foreign plants to the 

ones owned by local entrepreneurs. 

Employing data of 145 Mexican plants, Blomstrom (1986) observes that the presence of foreign 

firms develops competitive pressure on the local firms and this increases productivity of the local 

firms. The study concludes that this productivity growth is not an outcome of the technology 

transfer by MNEs, but rather an outcome of competition.  
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In firm level studies, for empirical estimation, productivity is measured by dividing the value 

added by the number of employees. Explanatory variables are ones that are expected to influence 

productivity. Usually foreign presence, capital intensity, labour quality, economies of scale, 

degree of competition, firm age and size, investment in research and development and human 

capital, etc. are included as the explanatory variables in the models. Foreign presence is 

estimated by measuring the share of a foreign firm in value added, asset, employment or sales. 

From a review of the above country-level studies and firm-level studies, we conclude that 

empirical findings of these studies are inconclusive.  

For example, at the macro level, there are studies which find a positive relationship between FDI 

and economic growth (Liu et al., 2002; Yao, 2006; Wang, 2009; Woo, 2009; Nair-Reichert and 

Weinhold, 2001; Baltabaev, 2013). On the other hand, some studies report a negative 

relationship (e.g. Carkovic and Levine, 2005 Akinlo, 2004; Herzer, et al., 2008; Herzer, 2012). 

Other studies observe that FDI does not have any direct impact on economic growth, but rather 

influences economic growth through the local economic condition of the host country (e.g. 

Balasubramanyam et al., 1996; Borensztein et al. 1998 ; Hermes and Lensink, 2003; Alfaro et 

al., 2004, 2009; Durham, 2004; Azman-Saini et al. 2010a, 2010b). 

At the firm level, some studies report a positive relationship between foreign presence and 

productivity spillovers (e.g. Globerman, 1979; Sjoholm, 1999a; Blomström and Wolff, 1994; 

Kokko, Zejan, and Tansini, 2001; Haddad and Harrison, 1993; Chuang and Lin, 1999; 

Blomstrom and Persson 1983; Blomstrom, 1986). Other studies find no relationship (e.g. 

Aslanoglu, 2000; Girma, Greenaway and Wakelin, 2001; Khawar, 2003), while some even report 
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a negative relationship (e.g. Aitken and Harrison, 1999; Djankov and Hoekman, 2000; Taymaz 

and Lenger, 2004, Balsvik, and Haller, 2006). 

From above discussion, we observe that the findings from the existing studies are inconclusive. 

These studies are also subject to a number of limitations that motivate us to make a a further 

investigation into the relationship. The existing studies mostly measure spillover from FDI by 

growth of income. These studies do not take into account the differences between the developed 

and developing countries when the impact of FDI is analyzed. These studies use flows of  FDI as 

a measure of foreign presence instead of the stock of FDI.  

Studies investigating the FDI-growth relationship have mostly used cross section, panel, time 

series and panel co-integration techniques. Cross section analysis cannot control for unobserved 

(or omitted country or firm specific) effects that are time-invariant. Failure to control for such 

effects may lead to inconsistent estimates. In cross section analysis, initial high productivity 

remains unobserved. Since data for more than one period is not taken into account in cross 

section analysis, unobservable, firm, industry, and country specific factors that may have been 

correlated with the control variables cannot be controlled for and bias cannot be reduced (Gorg 

and Greenway, 2004). The cross section method also does not allow estimating change in 

productivity over time as a result of the presence of foreign firms. Hence, the cross section 

method is not an appropriate estimation strategy for studying productivity. According to Gorg 

and Srobl (2001), the cross section approach overestimates the labour productivity coefficient 

compared to panel data approaches.  
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Cross section studies may also suffer from endogeneity biases because FDI may not lead to 

higher productivity but rather be attracted to industries or countries where initially productivity is 

high. Such endogeneity may lead to biased estimates. 

Cross section studies assume identical production functions for all countries. It is assumed that 

technology, institutions, policies and socioeconomic factors influence growth in the same way in 

all countries, which is unrealistic. Because of changes in these factors the growth impact of FDI 

will be different across countries. 

Time series based studies mostly apply the co-integration technique to investigate the 

relationship between FDI and economic growth for individual countries. These studies mostly 

apply the system based cointegration technique developed by Johansen (1995). One serious 

limitation of the method is that it has a tendency to reject the null of no cointegration 

inaccurately in small samples (see, e.g. Herzer et al., 2008; Reinsel and Ahn, 1992; Cheung and 

Lai, 1993), so these studies will have a tendency to report co-integration and causality between 

FDI and GDP, although this may not be the case. 

Some panel studies also apply the panel cointegration techniques to determine the causality 

between FDI and GDP. But this method is not free from limitations. A panel may be erroneously 

considered cointegrated for the following reasons. The null of no cointegration can be falsely 

rejected on the basis of a few cointegrated relationships. In addition, in the presence of 

cointegration across countries, the null of no cointegration can be falsely rejected when none or 

very few within country relationships are cointegrated (Banerjee et al., 2004). Cointegration 

techniques cannot be applied to a panel that contains a mixture of cointegrated and non-

cointegrated relationships. This will create serious biases in short run and long run estimates and 
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in determining causality when only one or a few relationships in the model are cointegrated 

(Herzer et al., 2008). 

The studies that use panel data econometric methods predominantly use homogenous panel data 

techniques. 

In this essay, we want to overcome these limitations and contribute to the existing literature in 

the following ways: 

First, the endogenous growth theory incorporates technological change in the production 

function and postulates that long run growth is determined by technological progress. Some 

extensions of new growth theory hypothesize that FDI is a composite bundle of capital, know-

how and technology and show that FDI benefits a host country through technology transfer, 

diffusion and spillover effects. Existing studies have analyzed spillover effects by analyzing the 

impact of FDI on GDP, but it is more appropriate to assess the spillover effects of FDI by 

studying total factor productivity. There are at least two important reasons for considering TFP 

as a better measure for assessing spillovers from FDI. First, technological change is one of the 

most important determinants of TFP. Since FDI is assumed to benefit an economy by causing 

technological change, in order to study technological change driven by FDI it is more 

appropriate to study TFP and use it as a dependent variable in the growth regressions rather than 

the growth rate of GDP. Second, it is well documented that the TFP accounts for 50–70 percent 

of cross country differences in income (Hsieh & Klenow, 2010). TFP growth is also identified to 

be the main driver of the long run increase in the standard of living (e.g. Hall and Jones 1997, 

Klenow and Rodriguez 1997, Weil 2007).  
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As mentioned above, most of the existing studies at the macro level focus on economic growth to 

measure spillovers from FDI. Only a few studies focus on productivity while measuring spillover 

effects of FDI. To the best of our knowledge the only two studies which explicitly address the 

issue are: Woo, 2009 and Baltabaev, 2014. Although empirical evidence is weak and 

inconclusive in favor of the hypothesis that FDI promotes economic growth, these two studies 

find that FDI has positive impact on TFP growth. Since the findings of these studies contradict 

those of much of the existing literature, we need to investigate further to make a robust 

conclusion about the spillover effects of FDI on host countries.  

Second, we utilize newly released series on TFP from the Penn World Table (PWT) 8.1 to 

analyze spillover effects of FDI. To the best of our knowledge, no study has so far used this 

dataset to assess the impact of FDI on technology transfer and diffusion. We use two series on 

TFP from the PWT 8.1. In addition to these two series, we construct four additional series of 

TFP from the PWT 7.1. We construct these additional series because TFP series released by the 

PWT 8.1 is shorter and exists for fewer countries.  

Third, we also use some series from a new dataset developed by Fulvio Castellacci and Jose 

Miguel Natera and hosted by the Norwegian Institute of International Affairs. The novelty of this 

data set is that this is a balanced panel dataset with no missing values. Gaps in the data are filled 

using multiple imputations developed by two political scientists, Honaker and King (2010). To 

the best of our knowledge, no study has so far used this data set to analyze the impact of FDI on 

economic growth. Variables included in growth regressions usually have a large number of 

missing values and if a scientific method is not used to fill the gap, the estimates will be 

imprecise. Since the methods developed by Honaker and King (2010) are applied to fill gaps, 

this dataset is expected to improve the precision of the estimates. 
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Fourth, Blonigen and Wang (2005) suggest that it is inappropriate to mix rich and poor countries 

in empirical studies on FDI. They classify data on developed countries into six and developing 

ones into nine groups and observe that the impact of FDI is different in different groups of 

countries. But existing studies have inappropriately mixed both developed and developing 

countries in the sample to analyze the growth impact of FDI. Conclusions from these studies may 

be biased as they may be influenced by a particular group of countries (e.g. rich countries). In 

order to avoid this problem, we focus only on low and middle income countries. For example, 

two studies that investigate the impact of FDI on TFP (Woo, 2009 and Baltabaev, 2014) include 

both OECD and non-OECD countries in the sample. To our knowledge, this is the only study 

that assesses the impact of FDI on TFP for low and middle income countries only. It would have 

been more appropriate to separate low and middle income countries in the sample and study each 

separately, but that will give us a very narrow panel of data and, accordingly, unreliable 

estimates. That is why we include both low and middle income countries in the sample.  

Fifth, with a few exceptions, all of the existing studies measure foreign presence by FDI flows as 

a percentage of GDP. In this study as a measure of FDI we consider the stock of FDI because 

FDI flow may cause endogeneity problem and may be influenced by the economic conditions of 

the host countries. Nunnenkamp & Spatz (2004) argue that the use of FDI flows in a growth 

regression may introduce endogeneity problem because economic growth may not be an 

outcome of FDI rather more FDI flows may be attracted in a country where growth rate is high. 

FDI flows also suffer short term fluctuations due to changes in macroeconomic conditions. Such 

flows also do not give any idea about the market share of the foreign investors because FDI 

flows can be very insignificant when the entire market is captured by the foreign investors. That 
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is why FDI stock is a better measure of foreign presence. In order to account for difference in 

size of the countries, we use FDI stock as a percentage of GDP as an independent variable.  

Finally, in order to overcome limitations of  the cross section, time series and panel co-

integration based studies,  we apply econometric techniques that account for the cross country 

differences in technology, production, institutions, geography, policies and other socioeconomic 

factors  to overcome the endogeneity problem and the omitted variable bias. We apply the 

system GMM method proposed by Holtz-Eakin et al. (1988) and subsequently extended by 

Arellano and Bond (1991), Arellano and Bover (1995), and Blundell and Bond (1998). This 

method is capable of controlling for the endogeneity problem and the omitted variable bias in the 

growth regressions.  

We also estimate our models by two dynamic common correlated effects estimators (viz. mean 

group and pooled), proposed by Chudik and Pesaran (2015), their static versions, proposed by 

Pesaran (2006). We choose these estimators because they control for cross section dependence, 

yield robust estimates even if the variables are nonstationary, not cointegrated and the data 

possesses structural breaks. We also apply the augmented mean group (AMG) estimator, 

proposed by Bond and Eberhardt (2013). 

Our estimates provide very weak evidence in favor of the claim that FDI is a vehicle for transfer 

and diffusion of technology. Our regression results show that FDI has very insignificant impact 

on the level and growth rate of TFP. Our findings are consistent with the previous panel data 

studies that report the FDI has an insignificant impact on economic growth. 

The rest of the article is organized as follows. Section 2.3 describes the empirical framework and 

the estimation method. Section 2.4 explains how the TFP series was constructed and describes 
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the sources of data used in this study. Section 2.5 discusses the empirical findings. Section 2.6 

summarizes the findings and presents concluding remarks. 

2.3. EMPIRICAL FRAMEWORK AND ESTIMATION 

METHOD 

 (a). The Model 

Following Kose, Prasad and Terrones (2009), Woo (2009) and Baltabaev (2014), the impact of 

FDI on total factor productivity can be expressed as: 

𝑦𝑖𝑡−𝑦𝑖,𝑡−1 = (1 − 𝛼)𝑦𝑖,𝑡−1 + 𝛽1 𝐹𝐷𝐼𝑖𝑡 +  𝛽2 𝑥𝑖𝑡+ η𝑖 +  λ𝑡 + ε𝑖𝑡             (i) 

This can be written alternatively as: 

𝑦𝑖𝑡 = 𝛼𝑦𝑖,𝑡−1 + 𝛽1 𝐹𝐷𝐼𝑖𝑡 +  𝛽2 𝑥𝑖𝑡+ η𝑖 +  λ𝑡 + ε𝑖𝑡                     (ii) 

where 𝑖 is country index, 𝑡 is time index, 𝑦 is total factor productivity (TFP), 𝑋 is a vector of 

explanatory variables that affect TFP, η𝑖  is unobserved country fixed effects,  λ𝑡 is time fixed 

effects  and ε𝑖𝑡 is the usual error term. 

(b). Methodology 

In this paper we apply the generalized method of moments (GMM) panel data estimator 

originally proposed by Holtz-Eakin et al. (1988) and subsequently extended by Arellano and 

Bond (1991), Arellano and Bover (1995), and Blundell and Bond (1998). There are several 

advantages to applying this method over cross section and other panel data methods. First, this 
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method allows us to control for country-fixed effects and time fixed effects. GMM also allows us 

to use appropriate lags of the dependent variable as instruments to deal with possible 

endogeneity in the regressors. The growth regressions are usually plagued with endogeneity 

which makes this method popular. In our case, FDI and total factor productivity may be jointly 

determined which may cause endogeneity bias. That is, FDI may be attracted in a country where 

TFP is higher and higher TFP may be an outcome of the presence of foreign firms in a host 

country.   

In order to estimate equation (ii), we cannot apply within group (the fixed effects) estimation 

method because of the existence of the country fixed effects η𝑖  which is correlated with the 

lagged dependent variable 𝑦𝑖,𝑡−1 . In that case estimates will be inconsistent even when the error 

term ε𝑖𝑡 is not serially correlated. We first eliminate the country-specific effects by transforming 

equation (ii) into the first differences as follows: 

(iii) 

𝑦𝑖𝑡−𝑦𝑖,𝑡−1 = 𝛼(𝑦𝑖,𝑡−1 − 𝑦𝑖,𝑡−2 ) + 𝛽1 (𝐹𝐷𝐼𝑖𝑡 − 𝐹𝐷𝐼𝑖𝑡−1)

+  𝛽2 
′(𝑥𝑖𝑡−𝑥𝑖,𝑡−1) + ( λ𝑡 − λ𝑡−1) + (ε𝑖𝑡 − ε𝑖,𝑡−1  )  

Estimation of the above equation requires use of instruments since the new error term, (ε𝑖𝑡 −

ε𝑖,𝑡−1  ), is correlated with the lagged dependent variable, (𝑦𝑖,𝑡−1 − 𝑦𝑖,𝑡−2 ), and the explanatory 

variables, 𝑥𝑖𝑡, are potentially endogenous. To address these two issues, Arellano and Bond 

(1991) propose an estimation method where the lagged levels of the regressors are used as 

instruments under two conditions: (i) the idiosyncratic error term ε𝑖𝑡  is not serially correlated; (ii) 

the explanatory variables contained are weakly exogenous (i.e., they are uncorrelated with the 
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future realizations of the idiosyncratic errors). This is known as the differenced GMM estimator. 

The following moment conditions are used by the first differenced GMM estimators: 

𝐸[𝑦𝑖,𝑡−𝑠 (ε𝑖𝑡 − ε𝑖,𝑡−1)] = 0  for  𝑠 ≥ 2; 𝑡 = 3, … 𝑇    

𝐸[𝐹𝐷𝐼𝑖,𝑡−𝑠(ε𝑖𝑡 − ε𝑖,𝑡−1)] = 0 for  𝑠 ≥ 2; 𝑡 = 3, … 𝑇    

𝐸[𝑋𝑖,𝑡−𝑠(ε𝑖𝑡 − ε𝑖,𝑡−1)] = 0  for  𝑠 ≥ 2; 𝑡 = 3, … 𝑇    

The above moment conditions imply that the twice and further lagged values of TFP, FDI and 

other explanatory variables can be used as instruments to obtain the first differenced GMM 

estimators. 

Although the differenced GMM estimators, outlined above, are able to control for country fixed 

effects and endogeneity bias, Alonso-Borrego and Arellano (1999) and Blundell and Bond 

(1998) point out that the lagged levels of the variables become weak instruments in first 

difference equations when the explanatory variables are persistent over time, which can lead to 

finite sample bias and the variance of the coefficients may get larger asymptotically. Therefore, 

to deal with this potential bias and imprecision of the estimates of the differenced GMM method, 

Arellano and Bover (1995) suggest an alternative estimator combining the equation in difference 

and the equation in level (i.e., equations ii & iii). They propose the lagged differences of the 

explanatory variables as the instruments of the equation in the levels. The estimators based on 

the moment conditions associated with this system of equations are known as the system GMM 

estimators. In order to ensure validity of additional instruments an additional assumption is 

made: the first differences of the independent variables in Eq. (ii) are uncorrelated with country 
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fixed effects η𝑖. In order to satisfy this assumption, the system GMM estimators use the 

following moment conditions for the equation in levels: 

𝐸[𝑦𝑖,𝑡−𝑠 − 𝑦𝑖,𝑡−𝑠−1 (η𝑖 + ε𝑖𝑡)] = 0  for  𝑠 = 1  

𝐸[𝐹𝐷𝐼𝑖,𝑡−𝑠 − 𝐹𝐷𝐼𝑖,𝑡−𝑠−1 (η𝑖 + ε𝑖𝑡)] = 0 for  𝑠 = 1  

𝐸[𝑥𝑖,𝑡−𝑠 − 𝑥𝑖,𝑡−𝑠−1 (η𝑖 + ε𝑖𝑡)] = 0  for  𝑠 = 1  

In this case the above moment conditions imply that the first lagged difference of the TFP, FDI 

and other variables included in 𝑋 can be used as instruments for the equation in levels. 

The consistency of the GMM estimator depends on two specification tests, the Hansen J test of 

over-identifying restrictions and a serial correlation test in the disturbances. The Hansen J has a 

null hypothesis of “the instruments as a group are exogenous”. Failure to reject the null of the 

Hansen J test would imply that the instruments are valid and the model is correctly specified. 

Therefore, the higher the p-value of the Hansen J test statistic the better it is. With respect to the 

serial correlation test, one should reject the null of the absence of the first order serial correlation 

(AR1) and should not reject the absence of the second order serial correlation (AR2). 

We apply the system GMM estimation method to estimate the impact of FDI on total factor 

productivity (TFP). Since we have six series on TFP, we have six models that we estimate using 

the system GMM approach. There are two variants of the system GMM approach: the one step 

system GMM method and the two step system GMM method. The two step system GMM 

method provides more efficient estimators than the one step system GMM method. For that 

reason we choose to apply the two step system GMM approach in our study. We apply the 

xtabond2 Stata program written by Roodman (2009a) to calculate all estimates of our models. 
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In this study we assume that TFP, the investment-GDP ratio and FDI are endogenous. Second 

lags of these variables are considered as internal instruments. The instrument proliferation may 

lead to biased standard errors, biased estimated parameters and a weak overidentification test 

(Roodman, 2009b). In order to keep the number of instruments minimum, we only use the 

second lags of the endogenous variables as instruments. The following external instruments are 

included in the model: liability per capita (sum of foreign portfolio, direct and derivative 

investment, and debt divided by the size of population), total exports and imports of the 

developing countries, total FDI flows to the developing countries, total nominal GDP of the 

developing countries, total FDI stock of developing countries. 

The rationale for including the above instruments for FDI is as follows. Per capita liability is an 

indicator of openness of the economy because a more open economy is likely to draw more 

portfolio, direct and derivative investment, and debt from abroad. It is generally agreed in the 

literature that a more open economy is likely to attract more FDI. That is why per capita liability 

is included as an instrument for FDI.  It is argued that with an increase in trade intensity and 

income of the developing countries, FDI will increase. This finding motivates us to include total 

export and import of the developing countries and total nominal GDP of the developing countries 

as instruments for FDI. Empirical findings also suggest that if the developing countries as a 

group receive more FDI flows or if their stock of FDI increases, then an individual country will 

also receive more FDI. This makes total FDI flows to the developing countries and total FDI 

stock of the developing countries good instruments for FDI. A good instrument should be 

correlated with the endogenous variable, and it should have no influence on the dependent 

variable. The variables used here as instruments are expected to be correlated with FDI and they 
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are not expected to influence the TFP of a country included in the sample. These instruments are 

chosen from FDI-growth literature and they are found to have a strong correlation with FDI. 

Econometric Methods for Robustness Checks  

To check for robustness, we apply the common correlated effects estimators: the dynamic 

common correlated effects estimator (DCCE) of Chudik and Pesaran (2015) and the static 

version of this estimator, viz. the common correlated effects mean group (CCEMG) and the 

common correlated effects pooled estimators (CCEP), proposed by Pesaran (2006). We choose 

the common correlated effects estimators because they control for cross section dependence. 

They produce robust estimates even if the variables are nonstationary, not cointegrated and the 

data possesses structural breaks.  

The common correlated effects estimator is based on the following equation:  

yit = βi xit+ uit 
                   (iv) 

uit = vi + γi
′ft+eit                             (v) 

Here, the first term vi represents time-invariant, country-fixed effects, ft is a vector of 

unobserved common factors, and γi is country specific heterogeneous factor loading. 

The coefficients are randomly distributed around a common mean, such that 

βi = β+ vi, vi~IID(0, Ωv) (Pesaran and Smith, 1995). When  xit are strictly exogenous, the 

equation (iv) can be estimated consistently by adding cross section means of the dependent and 

independent variables to the equation to measure the unobserved common factors (Pesaran, 

2006):  
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yit =  βi xit+ δxixt̅ +  δyiyt̅ + eit                     (vi)  

where xt̅ = N−1 ∑ xt
N
1   is the cross-section average of the regressor(s), and  yt̅ = N−1 ∑ yt

N
1 is the 

cross-sectional average of the dependent variable.  

This estimator, known as the common correlated effects estimator (CCE), is consistent only in 

non-dynamic panels (Chudik and Pesaran, 2015; Everaert and De Groote, 2016). The dynamic 

version of the model includes the lagged dependent variable as a regressor. Since this regressor is 

not strictly exogenous, the CCE estimator becomes inconsistent. The efficiency of this CCE 

estimator can be improved if √T
3

 lags of the cross section means of the dependent and 

explanatory variables are included in the model (Chudik and Pesaran, 2015). With this addition, 

equation (vi) now becomes: 

yit = αiyi,t−1 +  βi xit+ ∑  δxipxt−p̅̅ ̅̅ ̅̅PT
p=0 + ∑  δyipyt−p̅̅ ̅̅ ̅̅PT

p=0 +eit                     (vi) 

where PT is the number of lags. The above model is known as the dynamic common correlated 

effects estimator (DCCE). In mean group estimation a separate regression is run for each cross 

section unit and estimators αi and  βi  are derived by averaging. In the pooled version estimated 

coefficients are constrained to be equal across all cross section units. 

In addition to the static and dynamic version of the CCE estimators, we also apply the 

augmented mean group (AMG) estimator developed by Bond and Eberhardt (2013), which also 

accounts for unobserved common factors. This method is based on a two-stage procedure. In the 

first stage a ‘common dynamic process’ is estimated to measure the influence of the unobserved 

common factors by including time dummies in the first difference pooled regression:  

Δyit = βΔxit+ ∑ ctΔDt
T
t=2 +eit                     (viii) 
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where Dt represents t − 1 year dummies. The coefficient on ΔDt, relabeled as μt̂, represents an 

average estimate of the common factors in year t. In the second stage, μt̂ is included as an 

explicit variable in N group-specific regressions:  

yit = αi +  βi xit+ diμt̂ + eit 
                                   (ix) 

The coefficient on variable μt̂ included in the second stage measures the influence of the 

unobserved common factors. Finally, the group-specific AMG estimates are averaged across the 

panel to derive the AMG estimatorsβAMĜ = N−1 ∑ βî
N
i=1 . 

2.4 DATA 

In this paper we have used six different estimates of TFP. Four measures are estimated from 

PWT 7.1 data and two series are taken from the Penn World Tables PWT 8.1. From these 

estimates we calculate the growth rate of TFP. 

Our first estimate is based on the following Cobb-Douglas production function: 

𝑌 = 𝐴𝐾𝛼(𝐿)1−𝛼 

where 𝑌 is real gross domestic product, 𝐾 is real physical capital, 𝐿 is total labour force, 𝛼 is the 

share of capital in total output and 𝐴 is total factor productivity.   

Dividing both sides of the above equation by 𝐿, output per worker can be written as 

𝑦 = 𝐴𝑘𝛼 
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where  𝑦 =
𝑌

𝐿
  and 𝑘 =

𝐾

𝐿
. Total factor productivity 𝐴 can be measured from the above equation 

as follows: 

𝐴 =
𝑦

𝑘𝛼                  Equation (x) 

This is our first estimate of TFP. Let us denote it as TFP1. 

For estimating total factor productivity A, we need to construct a series on capital stock K. For 

construction of this series, we need to derive an initial estimate of capital stock in 1980. We use 

the method suggested by Harberger (1978). This method, explained in details in Nehru and 

Dhareshwar (1993) and King and Levine (1994), Beck et.al. (2000), assumes that each country 

was in steady state in the beginning of the sample period. With this assumption, the initial level 

of capital stock is calculated from the following steady state relationship of the Solow model: 

𝐾0 =
𝐼0

𝛿 + 𝑔
 

where 𝐼0 is the initial investment, 𝑔  is the average geometric growth rate of GDP over the period 

and 𝛿 is constant depreciation rate of capital stock. The constant depreciation rate is assumed to 

be 5 percent following Bosworth and Collins (2003). Investment data is taken from the Penn 

World Tables 7.1 to construct the series on K. We construct a series on capital stock 𝐾 following 

the perpetual inventory method: 

𝐾𝑡 = 𝐼𝑡 + (1 − 𝛿)𝐾𝑡−1 
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where 𝐼𝑡 is investment and 𝛿 is the depreciation rate. We use the Stata module, Stockcapit 

(Amadou, 2011) to construct the series which calculates capital stock applying the method 

discussed above. 

Following Caselli (2005), we construct the series on output, investment, and labour from PWT 

7.1. The series on real GDP is constructed as Y=rgdpch∗(pop∗1000), on investment as  

I=(ki/100)∗rgdpl∗(pop∗1000), and labour force as L=rgdpch∗(pop∗1000)/rgdpwok, where 

gdpch= PPP converted GDP per capita (chain series) at 2005 constant prices, pop= population, 

ki= investment share of PPP converted GDP per capita at 2005 constant prices, rgdpl= PPP 

converted GDP per capita at 2005 constant prices, rgdpwok = PPP converted GDP chain per 

worker at 2005 constant prices. Population is multiplied by 1000 because the variable pop of 

PWT 7.1 is measured in thousands.  We need to estimate Y, I, L and size of the population to 

calculate initial and subsequent stock of capital and TFP. 

For measuring TFP we need information on income share. But since information on income 

share of factors of production of individual countries at different periods of time is difficult to 

obtain, most studies assume that income shares of inputs are constant across countries and over 

time. Some studies also provide empirical evidence to support such an assumption (such as 

Gollin, 2002; Bernanke and Gurkaynak, 2001). Bernanke and Gurkaynak (2001) observe that 

labor share does not vary with real GDP per capita or over time. They observe that average 

labour share of the sample countries is 0.65 and the estimated labour shares of most countries lie 

between 0.6 and 0.8. In this study we have assumed fixed labour share of 0.65.  
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One of the limitations of the above production function is that it does not take into account 

human capital as an input. Following Caselli (2005), we incorporate human capital as an input in 

the production process and consider the following production function: 

𝑌 = 𝐴𝐾𝛼(𝐿ℎ)1−𝛼 

where ℎ is human capital per person and 𝐿ℎ is human capital adjusted labor force (i.e., number of 

workers multiplied by their average human capital). 

Dividing both sides of the above equation by 𝐿, output per worker can be written as 

𝑦 = 𝐴𝑘𝛼(ℎ)1−𝛼 

where  𝑦 =
𝑌

𝐿
  and 𝑘 =

𝐾

𝐿
. Total factor productivity 𝐴 can be measured from the above equation 

as follows: 

𝐴 =
𝑦

𝑘𝛼(ℎ)1−𝛼    Equation (xi) 

This is our second estimate of TFP. We denote it as TFP2. 

Following Hall and Jones (1999) and Klenow and Rodriguez-Clare (1997), we assume the 

following relationship between human capital ℎ and education S where more weight is attached 

to the workers with a higher level of education: 

ℎ = exp𝜑(𝑆) 

where 𝑆 is average years of schooling. The reason behind this is that the wage-schooling 

relationship is believed to be log-linear.  Since the wage received by a worker is proportional to 
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his/her human capital, the relationship between human capital ℎ and education 𝑆 is expected to 

be log-linear as well. 

More explicitly the labour quality index for human capital h can be written as follows: 

ℎ = exp (𝜑𝑝𝑠𝑝 + 𝜑𝑠𝑠𝑠 + 𝜑𝑡𝑠𝑡) 

where 𝜑𝑝, 𝜑𝑠, and 𝜑𝑡 are the Mincerian returns to an additional year of schooling at primary, 

secondary and tertiary levels and  𝑠𝑝, 𝑠𝑠 and 𝑠𝑡 represent average years of schooling at primary, 

secondary and tertiary levels respectively. It is assumed that a student spends the first four years 

of schooling at primary level, next four years at secondary level and the rest of the time at 

tertiary level. Following Hall and Jones (1999) we assume that the function 𝜑(𝑆) is piece linear 

with slope of 0.134 for S ≤ 4, 0.101 for 4 < S ≤ 8, and 0.068 for 8 < S.  In other words, 𝜑(𝑆) is  

computed as follows: 𝜑(𝑆) = 0.134 · S if S ≤ 4, 𝜑(𝑆) = 0.134 · 4 + 0.101 · (S − 4) if 4 < S ≤ 8, 

𝜑(𝑆) =0.134 · 4 + 0.101 · 4 + 0.068 · (S − 8) if 8 < S. 

The construction of index ℎ is based on data on 𝑆 from the Barro and Lee education data set. We 

take average years of schooling in the population over 14 years. We collected this information 

from CANA (please see below and Appendix Table A1 for the details on data sources). The 

Barro-Lee dataset provides data on educational attainment in 5 year intervals. This database was 

constructed using a new method of multiple imputations recently developed by Honaker and 

King (2010) to fill gaps during the interval periods. We again assume the same labour share of 

0.65 for this formulation (Equation xi). 

When we calculate TFP1, we assumed a constant income share of labour and capital. We have 

improved our estimates of TFP by assuming different income shares of labour and capital over 
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time and across countries. We use data on income share of labour from PWT 8.1 to construct 

another series on TFP from Equation (x). We call it TFP3. Furthermore, we construct another 

series of TFP by using data on human capital and income share from PWT 8.1 and substituting 

these estimates in Equation (xi). We call this TFP4.  

Finally, we also use two new series of TFP data recently released by PWT 8.1: TFP level at 

current purchasing power parity prices and TFP at constant national prices. We denote them as 

TFP5 and TFP6 respectively. These two series exist for short period of time. That is why we 

have constructed four long series of TFP using data from PWT 7.1. 

Other control Variables  

Other control variables included are as follows: flow of foreign direct investment as a percentage 

of GDP, investment as a percentage of GDP, distance to the technology frontier, inflation rate, 

population growth rate, average years of schooling, domestic credit to private sector by banks as 

a share of GDP, KOF index of globalization as a measure of openness, internet users per 1000 

people as an indicator of infrastructure, and the democracy index of Freedom House as an 

indicator of institutional development. 

Most of the previous studies that investigate the FDI growth relationship use FDI flows data. But 

in this study we also measure foreign presence by the stock of FDI. There are a number of 

reasons for using FDI stock as a measure of foreign presence. It does not cause any endogeneity 

problem in the model. It is less volatile and less influenced by the short term variability caused 

by business cycles. We have considered FDI stock a percentage of GDP to account for difference 

in country size. FDI flows are, mostly, associated with establishment of new foreign enterprises. 
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On the other hand, FDI stock is a proxy for foreign enterprises operating in a host country. 

Knowledge spillovers are expected to take place from new as well as existing foreign enterprises.  

We use both flow and stock concepts of FDI to measure foreign presence in a host country. 

When we use FDI flow-GDP ratio as the independent variable, we intend to measure spillovers 

from new foreign firms in host countries. On the other hand, when we use FDI stock-GDP ratio 

as the independent variable, we are interested in measuring spillovers from the existing 

multinational corporations. We prefer FDI flow-GDP ratio to FDI stock-GDP ratio for measuring 

spillovers, because the former is more related to transfer of new technology and it facilitates the 

measurement of dynamic spillovers of technology. It is also more appropriate from a policy 

perspective:  if new MNCs are bringing technology, the host country should accept more FDI. 

On the other hand, if technology spillovers are insignificant from new MNCs, a host country 

should be more conservative in accepting new FDI. Technology spillovers may take place in the 

immediate years after the arrival of MNCs, after spillovers will be limited. This also makes the 

FDI stock-GDP ratio a less attractive concept for measuring spillovers. 

In baseline regressions, we include the flow measure of FDI and in robustness checks, we 

include stock measures of FDI. Since the growth rate of TFP measures technological change, we 

study the impact of both flow and stock of FDI on the growth rate of TFP to assess spillovers 

from FDI. 
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Distance to the technology frontier (DTF) is the relative TFP gap between the technology leader 

and sample countries. Assuming USA as the technology leader, DTF is measured by 𝑇𝐹𝑃𝑈𝑆/

𝑇𝐹𝑃𝑖, where  𝑇𝐹𝑃𝑈𝑆 is TFP of USA and  𝑇𝐹𝑃𝑖 is TFP of a country in the sample. Literature on 

convergence suggests that countries further from the technology leader achieve higher TFP 

growth. Autonomous transfer of technology from the leader country to follower countries helps 

them achieve faster growth and catch up to the technology frontier. 

Inflation is an indicator of uncertainty and macroeconomic instability. Inflation decreases the 

return on capital and discourages investment. So an increase in inflation should have a negative 

impact on productivity. 

Average years of schooling measures human capital. Human capital accumulation is found to be 

one of the most important determinants of economic growth. Improvement in human capital 

increases the ability to develop technology and assimilate technology developed elsewhere, 

which increases productivity growth. 

Domestic credit to the private sector is expected to increase productivity if such credit facilitates 

investment in capital intensive state of the art technology.  

As a measure of openness, we include the KOF index of globalization in the regression model. 

The KOF index of globalization measures the three main dimensions of globalization: economic, 

social, and political. An increase in globalization enhances access to foreign technologies and 

facilitates learning of advanced technologies. Openness to imports lowers tariff and non-tariff 

barriers, facilitates import of varieties of capital goods and gives opportunity to learn foreign 

technology embodied in foreign goods (Madsen, 2009). Thus, openness strengthens technology 

learning and aids catching up to the technology frontier. 
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We include internet users per 1000 people as a proxy for infrastructure. An improvement in 

infrastructure is expected to improve productivity. 

We include the investment GDP ratio in the model because Levine and Renelt’s (1992) “extreme 

bound test” found investment to be as one of the most influential determinants among a  large set 

of variables that influence growth. 

Population growth rate is expected to influence TFP growth positively. According to the 

endogenous growth theory an increase in the size of population is expected generate more ideas, 

and lead to more innovations which will increase productivity. 

Democracy is included in the model as an index of institutional development. We measure 

democracy combining two indicators published by Freedom House: political rights and civil 

liberties. Each of these indicators is measured on a scale of 1 to 7, where larger numbers 

indicates fewer rights and liberties. Following Busse (2004), we use these two indicators to 

create a single indicator of democracy as follows: 

𝐷𝑒𝑚𝑜𝑐𝑟𝑎𝑐𝑦 =
[14 − (𝑃𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝑅𝑖𝑔ℎ𝑡𝑠 + 𝐶𝑖𝑣𝑖𝑙 𝐿𝑖𝑏𝑒𝑟𝑡𝑖𝑒𝑠)

12
 

This single indicator will lie between 0 when there are no political rights and civil liberties and 1 

when a country has the highest degree of political rights and civil liberties. 

Our sample period ranges from 1980 to 2008 and includes annual data on the variables. In order 

to avoid business cycles, the dataset was averaged over five year periods (i.e., 1980-1984, 1985-

1989, 1990-1994, 1995-1999, 2000-2004, 2005-2008) and, therefore, a maximum of six 

observations were available for each variable for a country. Our sample includes 77 lower and 



48 
 

middle income countries. A list of the countries included in the sample is available in Table A2 

in Appendix. 

The data are collected from various sources such as Penn World Tables (PWT) 7.1 & 8.1, World 

Development Indicators (WDI) of the World Bank, Freedom House, External Wealth of Nations 

Mark II database, UNCTAD, Center for Systemic Peace and the Swiss Economic Institute. 

Apart from the above source some series are collected from Cross-country analyses of national 

systems, growth and development (CANA) database developed by Fulvio Castellacci and Jose 

Miguel Natera and sponsored by the Norwegian Institute of International Affairs. This is a 

balanced panel data set that includes information on 41 indicators of 134 countries over the 

period 1980-2008. Unavailability of data for the entire sample period is believed to be an 

important constraint for cross-country analyses of growth and development. In order to 

overcome this limitation, a new method of multiple imputation recently developed by Honaker 

and King (2010) to fill gaps in time-series cross-section data was applied to construct this 

dataset.  

A list of the variables included in the models and their data sources are recorded in Table A1 in 

the Appendix. Summary statistics of the variables included in the models are reported in Table 

A3. 

2.5 EMPIRICAL RESULTS 

As mentioned above, in this study we use data on 6 series of TFP. Four series are constructed 

from data and two series are collected from the Penn World Tables 8.1.  
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The first series is constructed following the standard neoclassical approach from a Cobb-Douglas 

aggregate production function assuming constant shares of labour and capital. This series, TFP1, 

is our dependent variable of Model 1.The second series is derived from the neoclassical 

production function incorporating human capital as an input in the production function with the 

assumption of a constant share of labour and capital. In Model 2, this series, TFP2, is considered 

as the dependent variable. For constructing the third series of TFP, we assume different factor 

shares for different countries in the production function that includes only labour and capital. 

This series, TFP3, is used as the dependent variable in the third model. The final series that is 

constructed includes human capital in the production function and is also based on the 

assumption that the income share of labour and capital varies across countries. This series, TFP4, 

is used in Model 4 as the dependent variable. Two series of TFP are collected from PWT 8.1. 

The TFP5 series is based on current purchasing power prices and is included in Model 5 as the 

dependent variable. Finally, the TFP6 series, which is calculated at constant national prices, is 

used as the dependent variable in Model 6. PWT TFP series are constructed considering different 

income shares and different Indices of human capital per person based on years of schooling and 

returns to education. The income share and indices of human capital vary across countries. 

Among these six series of TFP, we believe that the last two series collected from the PWT are 

relatively more accurate measures of TFP, since they are based on more accurate measures of 

human capital and income shares. 

We use three measures of foreign direct investment: FDI inflows as a percentage of GDP, FDI 

stock as a percentage of GDP and FDI inflows as a percentage of gross fixed capital formation. 

  



50 
 

Baseline Regressions 

In the baseline regression we use the first measure of FDI (FDI inflows as a percentage of GDP) 

as an independent variable. We consider the logarithmic growth rate of TFP (the difference 

between the log of TFP of the current period and the log of TFP of the previous period) as the 

dependent variable. The estimates from these models are reported in Table 1. Following equation 

(ii), lagged growth rate or levels of TFP are included in all specifications, but their coefficients 

are not reported in the tables. The coefficient of FDI-GDP ratio is negative in some 

specifications, positive in other specifications and none of these coefficients is statistically 

significant. These estimates provide evidence that FDI does not have any influence on the 

growth rate of TFP
1
.    

 

  

                                                           
1
 This is consistent with the findings of Carkovic and Levine (2002), Herzer et al. (2008) and 

Herzer (2012). Carkovic and Levine (2002) find that FDI does not have any impact on economic 

growth. Herzer et al. (2008) report that FDI does not have either short term or long term impact 

on economic growth. Herzer (2012) observes that FDI has, on average, negative impact on 

economic growth. Borensztein et al., 1998; Hermes and Lensink, 2003; Alfaro et al., 2004, 2009; 

Durham, 2004 and Azman-Saini et al., 2010a, 2010b  also do not find any direct positive impact 

of FDI on economic growth. This is in contrast with Li and Liu, 2005; Woo, 2009 and Baltabaev, 

2013, who report a positive impact of FDI on the growth rate of TFP. 
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Table 1: The impact of FDI on Total Factor Productivity Growth. Dependent Variable: Growth 

Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

FDI-GDP ratio 0.0017 0.0021 -0.0050 -0.0104 -0.0029 -0.0006 

 (0.006) (0.006) (0.008) (0.013) (0.009) (0.002) 

Investment-GDP ratio -0.0138 -0.0863 -0.1966 -0.3164 0.2657 0.2267 

 (0.258) (0.258) (0.471) (0.493) (0.342) (0.145) 

Distance to frontier -0.0038 -0.0035 -0.0006 0.0015 -0.0019 -0.0041 

 (0.006) (0.006) (0.005) (0.009) (0.005) (0.004) 

Inflation -0.0586* -0.0648* -0.1353 -0.0772 -0.0803 -0.0830 

 (0.034) (0.035) (0.112) (0.169) (0.075) (0.062) 

Population growth rate 1.0031 0.6996 4.1537* 2.4062 -2.2373 0.1333 

 (1.541) (1.458) (2.418) (2.863) (1.668) (0.810) 

Mean years of schooling 0.0008 -0.0002 -0.0003 0.0010 -0.0075 -0.0078 

 (0.007) (0.008) (0.012) (0.014) (0.011) (0.006) 

Credit-GDP ratio -0.0003 -0.0003 -0.0003 -0.0004 -0.0007 -0.0004* 

 (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) 

Globalization index 0.0005 0.0002 -0.0008 -0.0003 -0.0001 0.0006 

 (0.001) (0.001) (0.002) (0.002) (0.002) (0.001) 

Internet 0.0016 0.0021 0.0030 0.0035 0.0049* 0.0018 

 (0.002) (0.002) (0.003) (0.003) (0.002) (0.001) 

Democracy 0.0468 0.0635 0.0119 0.0237 0.0474 0.0276 

 (0.043) (0.043) (0.074) (0.112) (0.091) (0.033) 

Observations 300 300 300 270 207 207 

Number of countries 76 76 76 68 52 52 

F test (p-value) 4.21e-08 6.66e-05 0.0287 0.00120 2.40e-05 0.00285 

Number of instruments 36 36 36 35 35 35 

Hansen Test (p-value) 0.103 0.174 0.346 0.285 0.0126 0.0708 

AR(1) p-value 0.0162 0.00993 0.00387 0.00736 0.0121 0.0546 

AR(2) p-value 0.405 0.401 0.289 0.526 0.292 0.419 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. GRTFP1 = The growth rate of total factor productivity from 1
st
 series on TFP. GRTFP2- 

GRTFP6 refers to the growth rate of TFP from 2
nd

 to 6
th
 series respectively. 
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The non-existence of a positive relationship or the existence of a negative relationship between 

FDI and the growth rate of TFP may be due to lack of absorptive capacity of the host countries. 

Low absorptive capacity may restrict spillovers of knowledge from foreign firms. If the local 

firms are not capable of making investment to absorb foreign technologies, knowledge spillovers 

will be limited or may not take place at all. MNEs may not apply advanced technology in a host 

country where the quality of human capital is low. The foreign firms can also take steps to 

protect leakage of technology to the local firms. The MNEs may also offer very high wage to 

their employees to prevent turnover of their workers and restrict the diffusion of technology The 

adverse competition effect may also drive local firms out of the market. For these reasons, 

knowledge spillovers may be very weak and may not take place at all. 

We also find that internet and population growth influence TFP growth positively. Inflation and 

financial development influence TFP growth negatively. The coefficients of these variables are 

significant in some specifications of our baseline regressions. However, we do not find any 

significant impact of domestic investment, the distance to the technology frontier, openness, 

education, and democracy on the growth rate of TFP. 

Inflation is found to have a negative impact on the growth rate of TFP in our first two models. 

This is expected since higher inflation increases uncertainty, reduces the real rate of return to 

investment and discourages investment. This will have a negative impact on TFP growth. An 

increase in the size of population is found to influence the growth rate of TFP positively in 

model 3. This is expected since according to new growth theory an increase in the size of the 

population leads to more ideas and innovations which will influence TFP growth positively. The 

number of internet users per 1000 people is used as a proxy for infrastructure. Infrastructure is 
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found to influence the growth rate of TFP positively in model 5. The above findings are in line 

with the findings of standard growth literature. 

Financial sector development is found to have a negative impact on the growth rate of TFP in 

model 6.  If the development of the financial sector facilitates channeling credit to unproductive 

investment and wasteful activities, it may have an adverse impact on TFP. Empirical findings 

suggest that there is a threshold effect on the finance–growth relationship. Financial development 

is beneficial to growth only up to a certain point; beyond this threshold level further development 

of the financial sector affects growth negatively
2
. 

In terms of the impact of human capital, an important determinant of growth, on TFP, we find no 

significant impact of schooling on the growth rate TFP. Empirical studies report mixed findings 

in this respect. Although a positive impact is expected, some studies find a weak association 

between education and economic growth
3
.  

In order to investigate the convergence effect, we add distance to the technology frontier in the 

model. According to the literature on convergence and growth, countries that are further behind 

the technology frontier are expected to experience higher TFP growth due to knowledge 

spillovers from the countries at the technology frontier and such unintentional knowledge 

spillovers will give these less developed countries opportunities to catch-up to the technology 

frontier. In other words, if a country is further away from the frontier, its capacity to absorb 

technology will be relatively weaker but it will have greater opportunity to absorb foreign 

                                                           
2
 Refer to Law & Singh 2014 for a description. 

 
3
 For example Bils & Klenow (2000) and Prichett (2001) find no relation between schooling and 

economic growth. 
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technology from the leaders. This capacity is known as the absorptive capacity in the study of 

growth. In general, the greater the distance to the technology frontier, the lower the absorptive 

capacity, the higher the scope of learning technology from foreign firms and the stronger the 

impact is expected on TFP. For the above reasons, we expect to find a positive and statistically 

significant coefficient of distance to the technology frontier. But in our study, we observe that 

this variable does not have any significant impact on the growth rate of TFP. If the absorptive 

capacity of the workers of the FDI recipient countries is very poor or firms do not have the 

financial strength to invest in absorbing foreign technologies, these countries will not benefit 

from the knowledge spillovers from FDI; they will not be able to assimilate or imitate foreign 

technology. Even MNEs may abstain from investing in these countries due to lack of skilled 

workers. In that case technology learning will be slow, the convergence process will be very 

weak and we may have an insignificant or negative coefficient for this variable. 

But some studies also report that absorptive capacity does not influence the growth impact of 

FDI
4
. These studies support our findings that absorptive capacity, measured by distance to the 

technology frontier, has an insignificant impact on growth. 

  

                                                           
4
 For example Herzer (2012) observes that the growth impact of FDI does not depend on the 

human capital base, the degree of openness, or the level of financial market or income of the 

recipient country. Similar conclusions are made from the studies of Woo (2009), Li and Liu 

(2005) Carkovic and Levine (2005). 
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We also observe that democracy does not have any impact on TFP. This is consistent with 

findings of the previous studies
5
. 

In this case, our models also pass the diagnostic tests of the system GMM method. We fail to 

reject the null hypothesis and conclude that the instruments as a group are exogenous. Empirical 

evidences allow us to reject the null of the absence of the first order serial correlation (AR1) and 

not to reject the null of the absence of the second order serial correlation (AR2), which is 

expected for consistency of the GMM estimators. The number of instruments is less than the 

number of cross section units. Once again, the above diagnostic test results confirm that the 

instruments are valid and the models are correctly specified. 

  

                                                           
5
 For example, Doucouliagos & Ulubaşoğlu (2008), analyzing 483 estimates derived from 84 

studies on democracy and growth, show that democracy does not have a direct impact on 

economic growth.  On the other hand, Tavares, & Wacziarg (2001) find that democracy has both 

positive and negative impact on the economy. The overall effect of democracy on economic 

growth is moderately negative. 
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Robustness Checks with Data from Alternative Sources and Using Alternative Measures of 

FDI 

In order to check the robustness of our findings from the baseline regressions, we use two 

alternative measures of foreign presence: FDI stock as a percentage of GDP and FDI inflows as a 

percentage of gross fixed capital formation. 

We measure the distance to the technology frontier (DTF) on the basis of income difference. In 

the baseline models, the distance to technology frontier is measured on the basis of productivity 

differential. Following Li and Liu (2005), the income based DTF is defined as: 

𝐷𝑇𝐹𝑖𝑡 =
(𝑦 𝑚𝑎𝑥𝑡−𝑦𝑖𝑡)

𝑦𝑖𝑡
 

where y is real GDP per capita of the country under consideration and real GDP per capita of the 

United States is used as 𝑦 𝑚𝑎𝑥𝑡. 

We measure human capital by the weighted average of enrollment ratios in primary, secondary 

and tertiary education where higher weight is attached to higher education. Following Karimi 

(2013), we measure human capital by the following variable: 

𝐸𝑁𝑅𝑂𝐿𝑅 =
[𝑃𝑅𝐼𝑀𝐴𝑅𝑌+2∗𝑆𝐸𝐶𝑂𝑁𝐷𝐴𝑅𝑌+3∗𝑇𝐸𝑅𝑇𝐼𝐴𝑅𝑌]

6
 

where PRIMARY, SECONDARY, and TERTIARY are enrollment ratios in primary, secondary 

and tertiary education respectively. This index assigns different weights to different schooling 

enrollment rates. The higher weights are assigned to higher levels of education because higher 

education develops higher skills for technical and managerial innovation. 
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Instead of using the credit GDP ratio we use M3-GDP ratio as an indicator of the development of 

the financial sector. Instead of using the KOF index of globalization as an indicator of openness, 

we use trade (sum of imports and exports) as a percentage of GDP. As an indicator of 

infrastructure, unlike the previous case where we use internet subscribers per thousand people, 

here we use total telephone subscribers (fixed-line plus mobile) per 1000 inhabitants. In the 

baseline regressions, we use an index of democracy based on political rights and civil liberties 

using data from Freedom House. In this case we use another index of democracy published by 

the POLITY IV project of the Center for Systemic Peace. Scale of this index ranges from +10 

(strongly democratic) to -10 (strongly autocratic). 

Table 2 and Table 3 present the coefficients of our regressions for robustness checks with data 

from alternative sources. Table 2 reports the coefficients of the regression equations, where 

foreign presence is measured by the FDI stock as a percentage of GDP. The estimated coefficient 

of the FDI-GDP ratio is negative in one specification and positive in other specifications and. 

none of these coefficients is statistically significant, as we find in our baseline regressions. The 

coefficients of these models support our previous findings: FDI does not have any statistically 

significant impact on the growth rate of TFP.    
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Table 2: The impact of FDI on Total Factor Productivity Growth-Robustness Check Using Data 

from Alternative Sources. Dependent Variable: Growth Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

FDI stock-GDP ratio 0.0003 0.0004 0.0002 0.0002 0.0004 -0.0002 

 (0.000) (0.000) (0.001) (0.000) (0.001) (0.000) 

Investment-GDP ratio 0.1988 0.1357 -0.0680 -0.3000 0.4506 0.0943 

 (0.263) (0.256) (0.435) (0.477) (0.510) (0.267) 

Distance to Frontier 0.0015 0.0112 0.0791 0.1003 -0.0900 -0.0245 

 (0.073) (0.068) (0.098) (0.095) (0.127) (0.056) 

Inflation -0.0716** -0.0760*** -0.1874** -0.1859 -0.0416 -0.0676 

 (0.029) (0.028) (0.078) (0.116) (0.044) (0.060) 

Population growth rate 1.0905 0.5888 2.1444 0.8755 -0.6127 0.8379 

 (2.098) (1.931) (2.465) (2.201) (2.215) (0.935) 

Enrollment ratio 0.0002 -0.0001 -0.0030* -0.0016 -0.0009 -0.0004 

 (0.001) (0.001) (0.002) (0.002) (0.001) (0.001) 

M3-GDP ratio -0.0001 -0.0001 0.0007 0.0004 -0.0006 -0.0002 

 (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) 

Openness: (X+M)/GDP -0.0798 -0.0864 -0.0549 -0.0633 -0.0795 0.0193 

 (0.063) (0.061) (0.099) (0.089) (0.071) (0.036) 

Phone 0.0001* 0.0001** 0.0001 0.0000 0.0002*** 0.0001*** 

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

Democracy (Polity) 0.0011 0.0016 0.0017 0.0008 0.0005 0.0009 

 (0.001) (0.001) (0.004) (0.004) (0.004) (0.001) 

Observations 293 293 293 265 206 206 

Number of countries 75 75 75 67 52 52 

F test (p-value) 5.36e-09 2.35e-06 0.00828 0.00505 1.60e-07 0.00376 

Number of instruments 36 36 36 36 36 36 

Hansen Test (p-value) 0.122 0.236 0.589 0.493 0.0733 0.354 

AR(1) p-value 0.00770 0.00622 0.00693 0.00905 0.0199 0.0290 

AR(2) p-value 0.325 0.322 0.188 0.416 0.303 0.388 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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In these models, we again observe that inflation has statistically significant negative impact on 

the growth rate of TFP. Infrastructure, measured by mobile and fixed phone subscribers per 1000 

people, influences the growth rate of TFP positively and such influence is statistically 

significant. The enrolment rate is found to have negative influence on the growth rate of TFP in 

one model. We find that other variables have insignificant influence on TFP growth. 

In regression equations, presented in Table 3, the foreign presence is measured by FDI inflows as 

a percentage of gross fixed capital formation. We get similar results from these models. Out of 

six models, we observe that in first two models, foreign presence has a positive influence on the 

growth rate of TFP, which is statistically significant. But these findings are not robust, because 

these two models are not well specified. In both models, p values of the Hansen test are very low 

(0.06 and 0.09 respectively). These p values produce very weak evidence that the instruments as 

a group are exogenous. In other models, we find that FDI does not have any statistically 

significant influence on the growth rate of TFP. We also find that inflation influences the growth 

rate of TFP negatively and infrastructures influence the growth rate of TFP positively, both being 

statistically significant.  

Our models, with a few exceptions, pass the diagnostic tests. Our failure to reject the null 

hypothesis leads us to conclude that the instruments as a group are exogenous. As far as the 

serial correlation test is concerned, empirical findings lead us to reject the null of the absence of 

the first order serial correlation (AR1) and not to reject the null of the absence of the second 

order serial correlation (AR2), which is expected for consistency of the GMM estimators. The 

number of instruments is less than the number of cross section units. The above findings confirm 

that the instruments are valid and the models are correctly specified.  
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Table 3: The impact of FDI on Total Factor Productivity Growth-Robustness Check Using Data 

from Alternative Sources. Dependent Variable: Growth Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 
FDI/Gross capital formation 0.0012*** 0.0012*** 0.0002 0.0003 0.0022 -0.0004 

 (0.000) (0.000) (0.002) (0.001) (0.003) (0.001) 

Investment-GDP ratio 0.1940 0.1342 -0.1747 0.0026 0.3656 0.2712 

 (0.248) (0.233) (0.423) (0.409) (0.247) (0.185) 

Distance to Frontier 0.0341 0.0346 0.1349 0.0997 -0.0926 -0.0513 

 (0.076) (0.075) (0.121) (0.091) (0.101) (0.052) 

Inflation -0.0744** -0.0782** -0.2052** -0.1612 -0.0237 -0.0740 

 (0.033) (0.034) (0.095) (0.112) (0.063) (0.060) 

Population growth rate 0.1634 -0.2115 0.6103 -0.0480 -0.6615 0.8600 

 (1.745) (1.653) (2.442) (1.612) (1.605) (0.953) 

Enrollment ratio -0.0003 -0.0006 -0.0031** -0.0024 -0.0006 -0.0004 

 (0.001) (0.001) (0.001) (0.002) (0.002) (0.001) 

M3-GDP ratio 0.0000 0.0000 0.0011 0.0004 -0.0006 -0.0004 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) 

Openness: (X+M)/GDP -0.0744** -0.0732* -0.0643 -0.0757** -0.0794 0.0095 

 (0.036) (0.038) (0.041) (0.032) (0.058) (0.029) 

Phone 0.0001* 0.0001** 0.0000 0.0000 0.0002*** 0.0001** 

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

Democracy (Polity) 0.0010 0.0017 0.0031 0.0015 -0.0009 0.0007 

 (0.002) (0.002) (0.004) (0.004) (0.004) (0.001) 

Observations 293 293 293 265 206 206 

Number of countries 75 75 75 67 52 52 

F test (p-value) 1.33e-09 4.32e-06 0.0154 0.000710 1.35e-07 4.66e-05 

Number of instruments 36 36 36 36 36 36 

Hansen Test (p-value) 0.0651 0.0959 0.593 0.428 0.0415 0.159 

AR(1) p-value 0.0111 0.00920 0.00599 0.00666 0.00836 0.0470 

AR(2) p-value 0.339 0.327 0.183 0.469 0.581 0.376 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Robustness Checks Using Different Econometric Methods 

As mentioned before, we apply two dynamic common correlated effects estimators (DCCE): 

dynamic common correlated effects mean group estimator (DCCEMG) and dynamic common 

correlated effects pooled estimator (DCCEP) and two static common correlated effects 

estimators (CCE): common correlated effects mean group estimator (CCEMG) and common 

correlated effects pooled estimator (CCEP) to check robustness of our regression results. 

Common correlated effects estimators model unobserved common factors by including cross 

section averages of the explanatory variables and the dependent variables in the regression 

models. There is another econometric method that does the same thing in a different way, the 

augmented mean group (AMG) estimator.  

When we apply the Pesaran (2004) test (test results are reported in Table 4-Table 8) to see if the 

cross sectional units are dependent or not, we find evidence of cross-section dependence in some 

specifications. Since the methods mentioned above are capable of controlling for cross section 

dependence in panel data, we also apply these methods for the robustness check. 

Dynamic common correlated effects estimators 

Since T=28, we have to include three lags of the dependent and independent variables in the 

model when we apply the dynamic common correlated effects estimation method. However, we 

cannot include more than 5 variables (viz. the growth rate of TFP, first lag of TFP growth, FDI, 

investment, and distance to technology frontier) in the model, because, in that case, the number 

of variables exceeds the number of observations and the regression coefficients cannot be 

estimated. We use Stata routine xtdcce2 to estimate the regression coefficients from the 

DCCEMG and DCCEP methods.  
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Table 4 presents the coefficients of our regression models obtained from the dynamic common 

correlated effects mean group (DCCEMG) estimation method. The coefficients of FDI are 

negative in five out of six specifications and positive in one specification. However, none of 

these coefficients is significant statistically. 

Table 5 presents the coefficients from the dynamic common correlated effects pooled (DCCEP) 

estimation method. Three models produce statistically significant evidence that FDI reduces the 

growth rate of TFP between 0.3 percent and 0.4 percent for a one percent increase in the FDI-

GDP ratio. One model suggests that FDI inflow actually increases the growth rate of TFP by 0.2 

percent, which is significant at 5 percent. Two other models produce insignificant coefficients: 

one suggests a positive and the other one finds a negative association between FDI and TFP 

growth.  

In sum, the dynamic versions of the common correlated effects estimators suggest that FDI 

inflows influence the growth rate of TFP negatively.  
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Table 4: The impact of FDI on Total Factor Productivity Growth-Robustness Checks Applying 

Dynamic Common Correlated Effects Mean Group Estimator (DCCEMG). Dependent Variable: 

Growth Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio -0.011 -0.016 0.029 -0.015 -0.023 -0.003 

 (0.009) (0.011) (0.048) (0.021) (0.016) (0.005) 

Investment-GDP ratio -0.332 -0.116 0.684 -0.384 -0.223 0.290 

 (0.390) (0.148) (0.378) (0.535) (0.381) (0.223) 

Distance to frontier -0.138 -0.082 -0.037 0.152 -0.158 -0.060 

 (0.042) (0.082) (0.189) (0.201) (0.136) (0.027) 

      (0.235) 

Constant 0.300 -0.165 -0.502 -0.953 0.905 0.065 

 (0.136) (0.405) (0.493) (0.920) (0.688) (0.150) 

       

Observations 1,620 1,620 1,620 1,496 1,200 1,200 

R-squared 0.715 0.714 0.710 0.646 0.304 0.413 

Number of groups 69 69 69 63 49 49 
Residual stationarity  I(1) I(1) I(1) I(1) I(1) I(1) 

Residual CD Test 4.157 -1.010 -2.249 -1.357 0.582 0.472 

CD test p value 3.23e-05 0.313 0.0245 0.175 0.561 0.637 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table 5: The impact of FDI on Total Factor Productivity Growth-Robustness Check Applying 

Dynamic Common Correlated Effects Pooled Estimator (DCCEP). Dependent Variable: Growth 

Rate of Total Factor Productivity 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio -0.003*** -0.003*** -0.003 -0.004** 0.003 0.002** 

 (0.001) (0.001) (0.002) (0.002) (0.002) (0.001) 

Investment-GDP ratio 0.118** 0.094* 0.222 0.069 -0.006 0.036 

 (0.055) (0.057) (0.142) (0.077) (0.062) (0.031) 

Distance to frontier -0.002 -0.003** -0.002 -0.002 -0.001 -0.001 

 (0.001) (0.001) (0.004) (0.003) (0.002) (0.001) 

Constant 0.007 0.009 -0.023 -0.012 -0.016 -0.006 

 (0.015) (0.015) (0.038) (0.025) (0.019) (0.010) 

       

Observations 1,565 1,565 1,565 1,450 1,172 1,172 

R-squared 0.052 0.041 0.027 0.032 0.025 0.042 

Number of groups 69 69 69 63 49 49 
Residual stationarity I(0)/ I(1) I(1) I(0) I(1) I(0)/ I(1) I(0)/ I(1) 

RMSE 0.0704 0.0726 0.184 0.168 0.134 0.0666 

Residual CD Test -1.099 -1.980 -2.399 -1.795 2.253 0.112 

CD test p value 0.272 0.0477 0.0164 0.0726 0.0242 0.911 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Static common correlated effects estimators 

We use Stata routine xtmg to estimate the regression coefficients from the CCEMG, and AMG 

estimation methods.  

The coefficients from the common correlated effects mean group (CCEMG) estimation method 

are presented in Table 6. Theses coefficients from different models produce conflicting results. 

The coefficients in four models suggest that for each one percent increase in the FDI-GDP ratio, 

the growth rate of TFP increases between 0.1 percent and 0.2 percent. Two other models provide 

the opposite evidence: they suggest that it actually reduces the growth rate by 0.3 percent and 0.6 

percent. None of these coefficients is significant statistically. 

The coefficients on the distance to technology frontier suggest that the difference in 

technological capability between a host country and the technology leader negatively influences 

the growth rate of TFP. This is expected, because poor technological capability of the FDI 

recipient countries will lower their ability to learn technology from foreign firms. The higher the 

gap in the ability between a host country and the technology leader, the lower the growth rate of 

TFP will be from FDI. This inverse relationship has been captured by the coefficients on the 

distance to technology frontier. Mean years of schooling is found to have positive impact in one 

specification and negative impact in other specification.  
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Table 6: The impact of FDI on Total Factor Productivity Growth-Robustness Check Applying 

Common Correlated Effects Mean Group Estimator (CCEMG). Dependent Variable: Growth Rate 

of Total Factor Productivity 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio 0.002 0.001 -0.006 0.002 -0.003 0.001 

 (0.002) (0.002) (0.005) (0.005) (0.004) (0.002) 

Investment-GDP ratio 0.006 -0.020 -0.213 0.295 -0.467* 0.063 

 (0.110) (0.125) (0.440) (0.429) (0.250) (0.105) 

Distance to frontier -0.169*** -0.180*** -0.139*** -0.133*** -0.135*** -0.143*** 

 (0.027) (0.029) (0.050) (0.041) (0.050) (0.032) 

Inflation -0.032 -0.029 -0.155 -0.095 -0.055 0.021 

 (0.031) (0.027) (0.098) (0.078) (0.070) (0.038) 

Population growth rate 1.623 2.804 11.352 8.919 -3.990 5.933 

 (3.246) (4.654) (10.617) (8.902) (8.240) (4.967) 

Mean years of schooling 0.039** -0.048*** 0.043 0.015 0.058* 0.022 

 (0.015) (0.017) (0.039) (0.044) (0.030) (0.016) 

Credit-GDP ratio -0.000 -0.001 -0.001 -0.001 -0.001 -0.000 

 (0.000) (0.000) (0.002) (0.001) (0.001) (0.000) 

Globalization index -0.001 0.001 -0.001 0.002 -0.002 -0.001 

 (0.001) (0.002) (0.005) (0.004) (0.004) (0.001) 

Internet -0.000 -0.009* 0.019 0.008 -0.001 -0.002 

 (0.003) (0.005) (0.012) (0.013) (0.008) (0.004) 

Democracy 0.009 0.015 0.099 -0.050 -0.112* -0.018 

 (0.041) (0.047) (0.134) (0.116) (0.062) (0.037) 

Constant 0.405 0.403 -0.610 -0.532 0.519 0.407 

 (0.261) (0.349) (0.831) (0.698) (0.611) (0.284) 

Observations 1,819 1,819 1,819 1,662 1,296 1,296 

Number of countries 67 67 67 61 47 47 
Residual stationarity I(0) I(0) I(0) I(0) I(0) I(0) 

RMSE 0.0205 0.0198 0.0671 0.0602 0.0309 0.0133 

CD test 2.531 0.301 0.183 -1.249 -0.815 -0.114 

CD test p value 0.011 0.763 0.855 0.212 0.415 0.909 

 
Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table 7 presents the coefficients from the common correlated effects pooled (DCCEP) 

estimation method. In the first four models, the FDI-GDP ratio has a negative coefficient, two of 

them are statistically significant. Both of these statistically significant coefficients suggest that 

for each one percent increase in the FDI-GDP ratio, the growth rate of TFP decreases by 0.3 

percent. Two other models suggest that FDI increases the growth rate of TFP, but these 

coefficients are not statistically significant. 

We also observe that investment increases the growth rate of TFP. This is found in the first three 

models and is statistically significant. We also observe that the distance to technology frontier 

has a negative influence on TFP growth in three specifications and all are statistically significant. 

Population growth is found to have a statistically significant positive impact in two equations. As 

we observe from the CCEMG estimation method, mean years of schooling is found to have 

conflicting impact: a positive impact in one specification and a negative impact in other 

specification. Openness is found to have negative influence, which is statistically significant in 

four specifications. Democracy is found to have positive impact in two specifications.  

The regression coefficients from the augmented mean group (AMG) estimation method are 

recorded in Table-8. We find that three coefficients of the FDI-GDP ratio are positive and the 

other three are negative. None of these coefficients is statistically significant.  The estimates 

from this method suggest that FDI does not exercise any robust influence of the growth rate of 

TFP. 
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Table 7: The impact of FDI on Total Factor Productivity Growth-Robustness Check Applying 

Common Correlated Effects Mean Pooled Estimator (CCEP). Dependent Variable: Growth Rate of 

Total Factor Productivity 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio -0.003* -0.003** -0.003 -0.003 0.001 0.000 

 (0.002) (0.002) (0.003) (0.003) (0.002) (0.001) 

Investment-GDP ratio 0.301*** 0.323*** 0.565** 0.378 -0.180 -0.059 

 (0.113) (0.102) (0.248) (0.269) (0.252) (0.066) 

Distance to frontier -0.043 -0.040 -0.070* -0.054 -0.071* -0.063*** 

 (0.032) (0.027) (0.040) (0.036) (0.038) (0.017) 

Inflation -0.005 -0.004 -0.114 -0.116 0.006 -0.016 

 (0.013) (0.019) (0.089) (0.082) (0.036) (0.013) 

Population growth rate 1.803 1.822 3.766* 2.902* 0.974 0.888 

 (1.433) (1.173) (2.116) (1.569) (1.283) (0.890) 

Mean years of schooling 0.022 -0.045*** -0.008 -0.002 0.031 0.025** 

 (0.018) (0.015) (0.056) (0.044) (0.023) (0.010) 

Credit-GDP ratio 0.000 0.000 0.000 0.000 0.001 0.000 

 (0.000) (0.000) (0.001) (0.001) (0.001) (0.000) 

Globalization index -0.003* -0.003* -0.005 -0.005 -0.006* -0.004*** 

 (0.002) (0.001) (0.007) (0.005) (0.003) (0.001) 

Internet 0.001 -0.000 0.004 0.005 0.000 0.001 

 (0.002) (0.002) (0.008) (0.006) (0.004) (0.001) 

Democracy 0.059* 0.066* 0.144 0.129 -0.020 0.035 

 (0.036) (0.040) (0.092) (0.102) (0.061) (0.034) 

Constant -0.025 0.017 -0.109 -0.097 -0.017 0.001 

 (0.209) (0.171) (0.541) (0.650) (0.371) (0.121) 

       

Observations 1,819 1,819 1,819 1,662 1,296 1,296 

R-squared 0.565 0.566 0.424 0.426 0.529 0.636 

RMSE 0.0556 0.0565 0.171 0.149 0.0772 0.0360 

Residual stationarity I(0) I(0) I(0) I(0) I(0) I(0) 
CD test -1.048 -1.789 -2.353 -2.097 -2.227 -2.196 

CD test p-value 0.294 0.074 0.019 0.036 0.026 0.028 

 
Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table 8: The impact of FDI on Total Factor Productivity Growth-Robustness Check Applying 

Augmented Mean Group Estimator (AMG). Dependent Variable: Growth Rate of TFP 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio 0.000 0.001 -0.011 -0.009 0.001 -0.000 

 (0.002) (0.001) (0.007) (0.007) (0.003) (0.001) 

Investment-GDP ratio -0.061 -0.083 0.776** 0.783** -0.122 0.027 

 (0.096) (0.102) (0.336) (0.342) (0.184) (0.060) 

Distance to frontier -0.103*** -0.107*** -0.135** -0.133** -0.100*** -0.063*** 

 (0.014) (0.015) (0.059) (0.060) (0.026) (0.014) 

Inflation -0.051* -0.047 -0.143 -0.175** 0.044 -0.043 

 (0.030) (0.029) (0.095) (0.085) (0.055) (0.034) 

Population growth rate -1.864 -0.793 -14.017 -18.210 -5.736 0.668 

 (3.573) (3.598) (14.966) (14.361) (5.327) (3.530) 

Mean years of schooling 0.023** -0.050*** 0.023 0.001 0.049*** 0.013 

 (0.011) (0.011) (0.036) (0.034) (0.019) (0.009) 

Credit-GDP ratio -0.001*** -0.001*** -0.000 -0.001 -0.001 -0.001* 

 (0.000) (0.000) (0.002) (0.002) (0.001) (0.001) 

Globalization index -0.000 -0.000 -0.001 -0.002 -0.007 -0.002* 

 (0.002) (0.002) (0.005) (0.005) (0.006) (0.002) 

Internet 0.016 0.016 -0.041 -0.035 0.083 0.027 

 (0.020) (0.018) (0.054) (0.056) (0.055) (0.022) 
Democracy 0.022 0.035 0.111 0.122 -0.040 0.012 

 (0.039) (0.041) (0.101) (0.104) (0.081) (0.034) 

Cdp 0.000 0.007*** -0.000 0.002 -0.004 0.005** 

 (0.002) (0.002) (0.005) (0.006) (0.003) (0.002) 

Constant 0.347*** 0.606*** 0.658 0.873** 0.510* 0.154 

 (0.109) (0.120) (0.406) (0.389) (0.283) (0.108) 

Observations 1,942 1,942 1,942 1,768 1,370 1,370 

Number of countries 74 74 74 67 51 51 

RMSE 0.0355 0.0363 0.122 0.106 0.0560 0.0265 
Residual stationarity I(0) I(0) I(0) I(0) I(0) I(0) 

CD test 12.21 11.12 0.680 0.714 7.648 6.714 

CD test p-value 0.000 0.000 0.497 0.475 0.000 0.000 
Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses.  

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Investment is found to have a positive and inflation is observed to have a negative influence on 

TFP growth. The distance to technology frontier influences the TFP growth negatively. These 

findings are statistically significant. The mean year of schooling has ambiguous impact on TFP 

growth: positive in some specifications and negative in other specifications. Financial 

development is observed to exert negative influence in two specifications and globalization in 

one model. These findings are consistent with our previous findings.  

From the above findings, we conclude that the static version of CCE estimators and the AMG 

estimators provide evidence that the impact of FDI on the TFP growth of the recipient countries 

is either negative or neutral. 

For evaluation of our empirical models, we report results of some diagnostic tests.  

If the estimated residual series is stationary/ I(0), the co-integrating relationship exists among the 

variables, the empirical specification captures the long-run equilibrium relationship and the 

model is well specified. On the other hand, if the residual series is non-stationary/ I(1), we 

cannot ignore the possibility of spurious relationship among the variables.  We observe that the 

residual series obtained from the models estimated by CCEMG, CCEP and AMG methods are 

stationary. On the other hand, residual series derived from the models estimated by the 

DCCEMG are I(1), while the residual series from the DCCEP method are mixed or ambiguous. 

We apply the Maddala and Wu (1999) panel unit root test (MW), the Pesaran (2007) CIPS test, 

and the Pesaran (2003) CADF test to test stationarity of the residual series obtained from 

different models. 

 



71 
 

Traditional panel data models assume that cross-section units are independent. But, if the cross-

section units are exposed to common shocks and influenced by unobserved factors, the errors are 

likely to be correlated. This is known as cross-section dependence. In last few decades, countries 

have been more integrated, for example by trade, finance, geography, or institutions etc. This has 

exposed these countries to common observed and unobserved shocks, made the countries 

interdependent and left errors of the cross-section units dependent. In presence of cross section 

dependence, estimates are inefficient and their standard errors are biased. 

We apply the Pesaran (2004) test to see whether there is any cross-section dependence in the 

residuals of our estimated models. The test results give mixed evidence on the existence of the 

cross section dependence in the residuals. We find good evidence of cross section dependence in 

residuals of models estimated by the CCE pooled methods (both in static and dynamic versions), 

and the AMG method (estimated p-values are less than 0.05). In other models, estimated 

residuals are mostly found to be cross-sectionally independent. 

Extension: Does FDI influence TFP? 

In the baseline regressions, we have analyzed the impact of FDI on the growth rate of TFP in the 

host country. Now, we want to address whether FDI influences TFP in levels.  We estimate all 

six models with TFP as the dependent variable. 

Table 9 reports the estimates of all six models where TFP is considered as the dependent 

variable. We use the same set of instruments that we include in the baseline models.  
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Table 9: The impact of FDI on Total Factor Productivity. Dependent Variable: Total Factor 

Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES TFP1 TFP2 TFP3 TFP4 TFP5 TFP6 

FDI-GDP ratio -0.0062 -0.1597 0.1098 -0.2502 -0.0015 -0.0055 

 (0.740) (0.424) (0.923) (0.610) (0.003) (0.004) 

Investment-GDP ratio 44.0933 35.8701 12.9399 16.3086 0.2296 0.4950*** 

 (45.018) (26.263) (51.141) (26.108) (0.152) (0.119) 

Distance to frontier -2.4553 -1.2099 -0.1619 -0.0777 -0.0029 0.0021 

 (1.760) (0.893) (0.675) (0.232) (0.004) (0.005) 

Inflation -15.4906*** -9.5122*** -2.5030 -2.3154 -0.0195 -0.0464 

 (4.123) (2.153) (4.949) (3.100) (0.019) (0.041) 

Population growth rate 157.9405 96.7519 594.7341* 247.6726 -0.6375 0.3382 

 (266.426) (181.896) (320.630) (170.707) (0.735) (0.923) 

Mean years of schooling 0.6349 -0.5497 0.4351 -0.1803 -0.0005 -0.0068 

 (1.317) (0.625) (1.687) (0.905) (0.005) (0.006) 

Credit-GDP ratio -0.0043 -0.0156 -0.0508* -0.0314** -0.0004 -0.0004* 

 (0.032) (0.016) (0.027) (0.013) (0.000) (0.000) 

Globalization index 0.3497 0.2486 -0.0182 0.0012 0.0001 0.0028** 

 (0.334) (0.210) (0.196) (0.097) (0.001) (0.001) 

Internet 0.9655** 0.5282** 0.2132 0.1641 0.0020 0.0017 

 (0.438) (0.260) (0.234) (0.143) (0.001) (0.001) 

Democracy 13.1544* 9.2719* -4.8093 -3.0614 0.0247 0.0177 

 (7.360) (5.107) (9.273) (5.033) (0.037) (0.034) 

Observations 366 366 366 330 254 254 

Number of countries 76 76 76 68 52 52 

F test (p-value) 0 0 0 0 0 0 

Number of instruments 42 42 42 41 41 41 

Hansen Test (p-value) 0.164 0.182 0.296 0.394 0.0461 0.176 

AR(1) p-value 0.000116 2.20e-05 0.0583 0.0278 0.0181 0.0161 

AR(2) p-value 0.0356 0.0265 0.324 0.444 0.0387 0.0153 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. TFP1 = First series on total factor productivity. TFP2- TFP6 refers to 2
nd

 to 6
th
 series on 

TFP respectively. 
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Again the estimates report similar findings: FDI does not have any impact on TFP. In five out of 

six models, the coefficients of the FDI-GDP ratio are negative and in one specification it is 

positive. However, all coefficients are insignificant. 

We find that the investment-GDP ratio influences TFP positively. On the other hand, both 

inflation, an indicator of macroeconomic instability and uncertainty, and credit-GDP ratio, an 

indicator of financial development, influence TFP negatively. Internet and democracy have 

positive impact in the first two specifications, while investment and globalization have positive 

impact on TFP in one model. These findings are also consistent with our earlier estimates. We 

observe that the distance to technology frontier and mean years of schooling do not have any 

statistically significant impact on TFP of the host countries. 

We observe that the flow of FDI does not influence the levels of TFP when we measure foreign 

presence by FDI flows. To check the robustness of this result, we consider an alternative 

measure of foreign presence: the stock of FDI as a percentage of GDP. Table-10 presents the 

estimated coefficients of the regression models with TFP levels as the dependent variable and 

FDI stock-GDP ratio as the measure of foreign presence. Other regressors included in the models 

are the same as what we have included in the baseline regressions. We find that the coefficient of 

FDI stock-GDP ratio is positive and statistically significant in one specification. In other 

specifications, it is either positive or negative and statistically not significant. We, therefore, 

conclude that FDI, either measured by flow or stock, does not have any influence on TFP growth 

or TFP levels in our sample countries. 
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Table 10: The impact of FDI on Total Factor Productivity. Dependent Variable: Total Factor 

Productivity 

 (1) (2) (3) (4) (5) (6) 

VARIABLES TFP1 TFP2 TFP3 TFP4 TFP5 TFP6 

       

FDI Stock -GDP ratio  0.0618 0.0398* 0.0062 -0.0138 -0.0002 -0.0003 

 (0.037) (0.023) (0.057) (0.044) (0.000) (0.000) 

Investment-GDP ratio 24.0511 12.5564 28.0218 5.9600 0.1825 0.4405*** 

 (35.594) (24.065) (44.966) (22.575) (0.113) (0.126) 

Distance to frontier -2.6264* -1.0440 0.0830 0.1160 -0.0041 0.0011 

 (1.369) (0.732) (0.900) (0.553) (0.003) (0.004) 

Inflation -12.9895*** -7.0472** -2.1115 -0.1991 -0.0096 -0.0689** 

 (4.885) (2.892) (5.510) (4.849) (0.016) (0.031) 

Population growth rate 66.0209 37.0097 489.1389** 256.1915* -0.4251 0.3149 

 (200.659) (144.787) (209.234) (137.917) (0.729) (0.628) 

Mean years of schooling 0.8741 -0.4620 0.0378 -0.1931 -0.0006 -0.0075 

 (1.203) (0.635) (1.732) (0.984) (0.005) (0.005) 

Credit-GDP ratio -0.0571 -0.0538* -0.0608 -0.0210 -0.0003* -0.0004* 

 (0.045) (0.030) (0.061) (0.046) (0.000) (0.000) 

Globalization index 0.6274** 0.3504** 0.0595 0.0146 0.0009 0.0026*** 

 (0.294) (0.175) (0.244) (0.117) (0.001) (0.001) 

Internet 0.7579** 0.3994* 0.2693 0.2103 0.0011 0.0011 

 (0.336) (0.209) (0.349) (0.186) (0.001) (0.001) 

Democracy 8.0634 6.1099 -4.4441 -0.8318 0.0203 0.0309 

 (6.635) (4.190) (8.262) (4.622) (0.032) (0.030) 

Observations 370 370 370 330 254 254 

Number of countries 76 76 76 68 52 52 

F test (p-value) 0 0 0 0 0 0 

Number of instruments 56 56 56 56 56 49 

Hansen Test (p-value) 0.0819 0.0832 0.350 0.253 0.373 0.339 

AR(1) p-value 0.0292 0.0134 0.0500 0.0264 0.0175 0.00962 

AR(2) p-value 0.533 0.296 0.371 0.468 0.0427 0.00885 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  TFP1 = First series on total factor productivity. TFP2- TFP6 refers to 2
nd

 to 6
th
 series on TFP 

respectively. 
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Finally, validity of the system GMM estimates depends on the diagnostic tests. Most of our 

models pass all diagnostic tests of the system GMM method. We fail to reject the null hypothesis 

and conclude that the instruments as a group are exogenous. Empirical findings lead us to reject 

the null of the absence of the first order serial correlation (AR1) but not to reject the null of the 

absence of the second order serial correlation (AR2), which is expected for the consistency of the 

GMM estimators. The number of instruments is less than the number of cross section units. The 

above diagnostic test results confirm that the instruments are valid, the models are correctly 

specified and the estimates are consistent. 

Sensitivity Analysis 

In the baseline regressions, we assume that the share of labour income is 0.65 when we construct 

our second TFP series following the relationship (xi). With this assumption, we observe that FDI 

does not have any impact on the growth rate of TFP. Now we want to perform a sensitivity 

analysis to check whether our finding is influenced by our choice of income share. In order to do 

that, we construct six additional series of TFP assuming different income shares. Following 

Bernanke and Gurkaynak (2001), we assume that labor share lies between 0.6 and 0.8 and we 

consider the following six income shares of labour for the sensitivity analysis: 0.60, 0.63, 0.67, 

0.70, 0.75, and 0.80. After constructing six additional series of TFP on the basis of these income 

shares, we calculate the growth rate of TFP from these series and enter these growth rates as the 

dependent variable in our models. We estimate our models by the two step system GMM 

method. We measure the foreign presence by the FDI inflows. The estimated coefficients of the 

regression models are presented in Table-11. We observe that none of the coefficients of FDI-

GDP ratio is significant. These coefficients of FDI-GDP ratio reinforce our previous findings.  
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Table 11: The impact of FDI on Total Factor Productivity Growth. Dependent Variable: 

Growth Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP7 GRTFP8 GRTFP9 GRTFP10 GRTFP11 GRTFP12 

       

FDI-GDP ratio 0.0043 0.0043 0.0042 0.0040 0.0035 0.0030 

 (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 

Investment-GDP ratio -0.2369 -0.2664 -0.3000 -0.3203 -0.3472 -0.3715 

 (0.220) (0.216) (0.218) (0.224) (0.236) (0.249) 

Distance to frontier -0.0044 -0.0044 -0.0045 -0.0044 -0.0041 -0.0037 

 (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 

Inflation -0.0622* -0.0617* -0.0600* -0.0585* -0.0563* -0.0541 

 (0.032) (0.033) (0.034) (0.034) (0.033) (0.033) 

Population growth rate 1.9835 2.0730 2.1722 2.2396 2.3483 2.4512 

 (1.593) (1.637) (1.681) (1.711) (1.777) (1.879) 

Mean years of schooling 0.0016 0.0022 0.0024 0.0024 0.0023 0.0027 

 (0.008) (0.008) (0.008) (0.008) (0.009) (0.009) 

Credit-GDP ratio -0.0004 -0.0004 -0.0004 -0.0003 -0.0003 -0.0003 

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

Globalization index 0.0005 0.0006 0.0007 0.0008 0.0009 0.0010 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Internet 0.0012 0.0012 0.0011 0.0010 0.0010 0.0011 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Democracy 0.0622 0.0596 0.0579 0.0574 0.0565 0.0556 

 (0.042) (0.042) (0.043) (0.045) (0.048) (0.051) 

Observations 300 300 300 300 300 300 

Number of countries 76 76 76 76 76 76 

F test (p-value) 1.57e-08 1.28e-08 7.91e-09 5.33e-09 3.18e-09 2.21e-09 

Number of instruments 49 49 49 49 49 49 

Hansen Test (p-value) 0.208 0.185 0.164 0.154 0.138 0.117 

AR(1) p-value 0.0140 0.0138 0.0135 0.0132 0.0123 0.0114 

AR(2) p-value 0.358 0.359 0.363 0.367 0.377 0.389 
 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  Notes: GRTFP7 = The growth rate of total factor productivity from 7th series on TFP. 

GRTFP8- GRTFP12 refers to the growth rate of TFP from 8
th
 to 12

th
 series respectively.  
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Table 12: The impact of FDI on Total Factor Productivity Growth. Dependent Variable: 

Growth Rate of Total Factor Productivity 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES GRTFP1 GRTFP2 GRTFP3 GRTFP4 GRTFP5 GRTFP6 

       

FDI-GDP ratio 0.0027 0.0032 -0.0026 -0.0035 0.0062 0.0022 

 (0.003) (0.003) (0.007) (0.006) (0.007) (0.002) 

Investment-GDP ratio 0.2797*** 0.1594** -0.0879 -0.1406 -0.1271 0.1562** 

 (0.072) (0.066) (0.136) (0.124) (0.131) (0.076) 

Distance to frontier -0.0029 -0.0039 0.0032 -0.0006 -0.0067 -0.0053 

 (0.004) (0.004) (0.004) (0.005) (0.004) (0.004) 

Inflation -0.0599* -0.0576** -0.0962 -0.1022 -0.0845 -0.0796 

 (0.030) (0.029) (0.101) (0.116) (0.065) (0.061) 

Observations 301 301 301 271 208 208 

Number of countries 76 76 76 68 52 52 

F test (p-value) 2.01e-10 0.000103 0.489 0.0148 2.23e-05 1.99e-05 

Number of 

instruments 

43 43 43 42 42 42 

Hansen Test (p-value) 0.109 0.133 0.329 0.309 0.223 0.174 

AR(1) p-value 0.0295 0.0157 0.00806 0.0125 0.0104 0.0466 

AR(2) p-value 0.367 0.366 0.285 0.508 0.0707 0.174 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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We again, conclude that FDI does not have any positive impact on the growth rate of TFP. We 

also conclude that our findings in the baseline regressions are not influenced by the choice of 

income share of labour.   

In our baseline regressions, we also observe that some coefficients of our models are 

insignificant. Our regression results will be biased if we include irrelevant regressors in the 

models. We test whether inclusion of irrelevant regressors in the models makes our models over 

parameterized and leaves our coefficients biased. In order to do that, we include a few regressors 

in the model whose coefficients appear to be more significant in different specifications. 

Appendix Table-12 presents the estimated coefficients of the regression models with fewer 

regressors. The coefficient of FDI-GDP ratio is still insignificant in all six specifications. So, we 

conclude that inclusion of fewer regressors in the models does not change our findings. This 

suggests that the baseline regression models are valid and not over parameterized. On the basis 

of estimated coefficients of these models, presented in Table-12, we again conclude that FDI 

does not have any positive influence on the growth rate of TFP in our sample countries. 
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2.6   CONCLUSION 

Existing studies have measured spillover effects of FDI by assessing the impact on the growth of 

GDP.  We measure spillovers from FDI by assessing the impact of FDI on the growth rate of 

TFP, since the growth rate of TFP is a better measure of technological change than the growth 

rate of income.  We construct four series of TFP on the basis of alternative assumptions about 

income share and human capital. We also use two new data series on TFP released by the Penn 

World Tables 8.1. We estimate our models with the growth and levels of TFP as the dependent 

variables. The existing literature on TFP suggests that investment, technological capability, 

inflation, population growth rate, human capital, financial development, openness, infrastructure, 

quality of institution and FDI are the most important determinants of the growth rate of TFP.  We 

include these determinants of TFP in our models as the independent variables. Both flows and 

stocks of FDI are used a measure of foreign presence. The flows of FDI measures spillovers of 

knowledge from new foreign establishments and stock of FDI measures such spillovers from 

existing foreign enterprises operating in a host country. We measure spillovers from both 

establishments. 

We estimate our models with the growth of TFP and level of TFP as the dependent variables. We 

estimate our baseline regressions by the system GMM method, which can account for 

endogeneity. TFP, investment and FDI are considered as the endogenous variables and the lags 

of these variables are used as internal instruments. External liability per capita, total export and 

import of the developing countries, total FDI flows to the developing countries, total nominal 

GDP of the developing countries and the total FDI stock of developing countries are used as 

external instruments.  
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For robustness check, we apply the static common correlated effects estimators proposed by 

Pesaran (2006) and the dynamic versions of these estimators proposed by Chudik and Pesaran 

(2015). These estimators have never been applied to study the relationship between FDI and 

TFP. These estimators are designed to control for the cross section dependence, yield robust 

estimates even if the variables are nonstationary, not cointegrated and the data possesses 

structural breaks. In addition to the above estimators, we also apply the augmented mean group 

(AMG) estimator, proposed by Bond and Eberhardt (2013), which can also account for 

unobserved factors. 

The estimated coefficients suggest that the technology gap between the host and home country, 

inflation, and infrastructure are robust determinants of the growth and level of TFP in our sample 

countries.   

Baseline regressions are estimated considering the share of labour income as 0.65. We perform 

the sensitivity analysis to check whether our results are influenced by this choice. The estimates 

from our sensitivity analysis reveal that the impact of FDI does not depend on our choice of 

labour income. Assuming different income shares between 0.6 and 0.8, constructing six 

additional series of TFP, we find that the impact of FDI on TFP is independent of the share of 

labour income. We also test whether inclusion of more regressors in the models leave our models 

over parameterized. We observe that inclusion of few regressors in the models does not change 

our findings.  

We find that FDI does not have any positive influence on the growth rate or levels of TFP in our 

sample countries. This is also true if we measure foreign presence by FDI stock. We find that 

FDI stock does not have any positive impact on the growth rate and levels of TFP as well. 
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APPENDIX  

Table A1: Data Sources and Definitions 

Variable/ Code Definition Source 

TFP Total Factor Productivity. Four series of 

TFP was constructed from Penn World 

Tables (PWT) 7.1. Data on two series was 

collected from PWT8.1. Growth rate of 

TFP is calculated as 3 year differences in 

log of TFP 

Penn World Tables (PWT) 7.1 

FDIY FDI flows as a percentage of GDP World Development Indicators (WDI) 

World Bank 

FDISTCKY FDI stock as a percentage of GDP External Wealth of Nations Mark II database 

http://www.philiplane.org/EWN.html 

FDIK FDI flows as a percentage of Gross capital 

formation 

UNCTAD 

INVESTMENT  Investment as a percentage of GDP PWT 7.1 

DISTFRONT  Distance to technology frontier.  It is 

calculated as a ratio of US TFP and TFP of 

a country  

PWT 7.1 

INFLATION  Inflation: annual percentage change in 

GDP deflator 

World Development Indicators (WDI) 

World Bank 

POPGROWTH Population growth rate PWT 7.1 

SCHOOLING   Average number of years of schooling of 

population over 14. 

Original Source: Barro and Lee data set 

http://www.barrolee.com/data/dataexp.htm 

Compiled from Cross-country analyses of 

national systems, growth and development 

(CANA) database 

CREDITY  Domestic credit to private sector by banks 

as a share of GDP 

Original Source: World Bank 

Compiled from CANA 

KOFGLOBN KOF index of globalization measures the 

three main dimensions of globalization: 

economic, social, and political 

Swiss Economic Institute 

http://globalization.kof.ethz.ch/ 

INTERNET  Internet users per 1000 people. People with 

access to the worldwide web network 

divided by the total size of the population. 

Original Source: World Bank 

Compiled from CANA 

DEMOCRACYFH Democracy Index. This index is 

constructed based on data on political 

rights and civil liberties of Freedom House 

Freedom House 

DTFINC Distance to technology frontier based on 

income  for a country is calculated as a 

ratio of US real per capita GDP and real 

per capita GDP of the same country 

World Development Indicators (WDI) 

World Bank 

ENROLR   Weighted average of enrollment ratios in 

primary, secondary and tertiary education 

where higher weight is attached to higher 

education 

Original source: UNESCO 

Compiled from CANA. 

M3GDPWDI M3-GDP ratio World Development Indicators (WDI) 

World Bank 

OPEN  Openness Indicator. (Import + 

Export)/GDP. PPP, 2000 USD 

Original Source: UNCTAD.  

Compiled from CANA. 

PHONE Mobile and fixed-line subscribers. Total 

telephone subscribers (fixed-line plus 

Original Source: World Bank.  

Compiled from CANA. 
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mobile) per 1000 inhabitants. 

POLITY2 An index of democracy. Scale ranges from 

+10 (strongly democratic) to -10 (strongly 

autocratic). 

POLITY IV PROJECT 

Center for Systemic Peace 

www.systemicpeace.org 

 

TLIABPC Total liabilities per capita. It is sum of 

foreign portfolio, direct and derivative 

investment, and debt divided by the size of 

population 

External Wealth of Nations Mark II database 

TRADEDEV Total export and import of developing 

countries 

UNCTAD 

FDIFLOWDEV Total FDI flows to developing countries UNCTAD 

NOMGDPDEV Total nominal GDP of developing 

countries 

UNCTAD 

FDISTOCKDEV Total FDI stock of developing countries UNCTAD 
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Table A2: List of Countries Included in the Sample 

Albania, Angola, Argentina, Bangladesh, Benin, Bolivia, Botswana, Brazil, Bulgaria, Burkina, Faso 

Burundi, Cambodia, Cameroon, Chad, China, Colombia, Costa Rica, Cote dIvoire, Dominican Republic 

Ecuador, Egypt,  El Salvador, Ethiopia, Fiji, Gabon, Gambia, Ghana, Guatemala, Guinea, Honduras, 

Hungary, India, Indonesia, Iran, Jamaica, Jordan, Kenya, Lao PDR, Lebanon, Lesotho, Liberia, 

Madagascar, Malawi, Malaysia, Mali, Mauritania, Mauritius, Mexico, Mongolia, Morocco, Mozambique, 

Namibia, Nepal, Niger, Nigeria, Pakistan, Panama, Paraguay, Peru, Philippines, Rwanda, Senegal, Sierra 

Leone, South Africa, Sri Lanka, Sudan, Swaziland, Tanzania, Thailand, Togo, Tunisia, Turkey, Uganda, 

Venezuela, Vietnam, Zambia, and Zimbabwe. 
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Table A3: Summary Statistics of Variables 

Name Observation

s        

Mean     Std. Dev.        Min         Max 

TFP1 2204 232.34     131.69    19.92    715.82 

TFP2 2204 146.10     74.91    15.33   421.94 

TFP3 2204 112.25  109.94    2.77    673.95 

TFP4 1972     76.68     68.93    2.25    490.36 

TFP5 1537     0.50     0.24    0.07  1.57 

TFP6 1537     1.02     0.20    0.39    2.04 

FDIYWDI 2082    - 2.52     5.98    82.89    91.01 

FDISTCKY 2161 26.00     76.31   -1.28     1523.26 

FDIK  1637 10.99      44.78  -174.23    1612.10 

INVESTMENT    2233   0.211     0.11    0.007 0.79 

DISTFRONT            2204 4.67     3.20    0.89   32.57 

INFLATION         2149 0.16     0.35     -0.32    4.82 

POPGROWTH  2156 0.02     0.01   -0.07    0.12 

SCHOOLING          2233 5.37      2.24       0.48    12.01 

CREDITY  2233 45.86      64.57   -90.28     1255.16 

KOFGLOBN       2205 40.78     12.75    14.97     86.49 

INTERNET              2233 2.27 6.33           0 58.51 

DEMOCRACYFH        2233 0 .45     0.27           0 1 

DTFINC            2233 0.95     0.05    0.70           1 

ENROLR            2233 35.88    16.32    3.81    85.56 

M3GDPWDI            2065 38.09     28.86    0.83    243.94 

OPEN            2233 0.56     0.49    0.022    9.87 

PHONE            2233 125.40    231.50    0.11    1664.61 

POLITY2           2171 0.76     6.57         -10          10 

TLIABPC           2152 0.001     0.002    6.81e-06     0.04 

FDIFLOWDEV           2233 157957.9     170202.5    7510.47      668758 

FDISTOCKDEV                    2233 1311874 1207624 296280.1     4660152 

NOMGDPDEV                         2233 6183258 3837533 2609992 1.78e+07 

TRADEDEV                         2233 3960906 3310682 1098374 1.41e+07 

 

Note: Please refer to appendix Table A1 for description of the variables. 
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CHAPTER 3 

DOES FDI PROMOTE DOMESTIC INVESTMENT?  EVIDENCE 

FROM PANEL DATA METHODS 
 

3.1   INTRODUCTION  

Empirical literature on foreign direct investment (FDI) is centered, broadly, on two areas: (i) the 

impact on economic growth; and (ii) the determinants of FDI—the factors that influence 

Multinational Enterprises (MNEs) to choose their location. With a dramatic increase in FDI 

flows to developing countries in the 1990s, researchers and policy makers became increasingly 

interested in analyzing the impact of FDI on host countries. A sharp contrast between the 

theoretical and empirical literature and a lack of consensus in the findings of the empirical 

literature motivated them to devote more attention to the issue. The theoretical models usually 

postulate a positive relationship between FDI and economic growth. The empirical findings, on 

the other hand, lend weak support to this hypothesis.  

Since the direct impact of FDI on economic growth is found to be non-existent or, at most, weak, 

researchers have focused on the indirect impact of FDI on economic growth through different 

channels. Factors such as human capital, trade openness, infrastructure, financial development, 

and institutional quality were found to be important channels through which FDI contributes to 

the economic growth of host economies. These factors are believed to develop the absorptive 

capacity of host countries. The absorptive capacity, in turn, affects how quickly and efficiently 

local firms can internalize technology spillovers from foreign firms operating in a host country.  



94 
 

Empirical findings suggest that FDI promotes economic growth through human capital 

(Borensztein et al., 1998; Xu, 2000; Campos and Kinoshita, 2002; Blalock and Gertler, 2004; Li 

and Liu, 2005; and Anwar and Nguyen, 2010), trade (Balasubramanyam et al. 1999; Agrawal, 

2003), and financial development (Hermes and Lensink, 2003; Alfaro el al., 2004; Durham, 

2004; and Azman-Saini et al., 2010). 

Although much attention is paid to the above channels in analyzing economic growth through 

FDI, little attention has been paid to domestic investment as a channel. The operations of foreign 

firms may influence domestic investment by causing knowledge spillovers, influencing factor 

cost, and promoting collateral benefits. However, how these factors influence domestic capital 

accumulation through FDI depends on the domestic policy, administrative capabilities of host 

countries to screen and select FDI projects that are suitable for them and do not displace local 

firms, strength of local enterprises, availability of local firms that can promote backward and 

forward linkages with foreign firms, type of FDI (greenfield or merger acquisitions) received by 

a host country. Depending on these factors, FDI may promote or discourage domestic investment 

(Nunnenkamp, 2004). 

Findings from empirical studies on the impact of FDI on domestic investment are also 

inconclusive. For example, some studies report that FDI crowds out domestic investment 

(Morrissey and Udomkerdmongkol, 2012; Mutenyo, Asmah, and Kalio 2010; Titarenko, 2006), 

while other studies report that FDI crowds in domestic investment (Borensztein, Gregorio, and 

Lee 1998; Bosworth and Collins, 1999; de Mello, 1999; Ndikumana and Verick, 2008; Tang, 

Selvanathan, and Selvanathan, 2008; Al-Sadig, 2013; Farla, de Crombrugghe, and Verspagen, 

2014). Dividing the sample into several subgroups, some studies report mixed findings (Misun 
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and Tomsik, 2002; Agosin and Machado, 2005; Apergis, Katrakilidis, and Tabakis, 2006; 

Adams, 2009). 

Since findings from the previous studies are inconclusive, we need a further study on the 

relationship between foreign direct investment and domestic investment. 

3.2 LITERATURE REVIEW 

(a) How does FDI Influence Domestic Investment? 

MNEs may cause technological spillovers in a host country, which may increase productivity of 

domestic firms, raise the return on investment, and promote investment and economic growth in 

the host country. FDI may also promote collateral benefits and facilitate domestic investment. 

Finally, FDI may change factor costs and influence domestic investment.   

Literature on spillovers from FDI suggests at least five different types of theoretical models: 

models on imitation, labour turnover, competition, export spillovers, and linkages. Each model 

emphasizes a specific mechanism through which such knowledge transfer takes place in a host 

country. For example, models on imitation (Das, 1987; Wang and Blomström, 1992) hypothesize 

that local firms imitate technology used by multinational corporations (MNCs), which increases 

their productivity. Labour turnover models (Haaker, 1999; and Fosfuri, Motta and Ronde, 2001) 

suggest that movement of workers from MNCs to local or new firms facilitates knowledge 

transfer and improves productivity. Models on competition (Wang and Blomström, 1992; Glass 

and Saggi, 2002) suggest that MNCs force local firms to upgrade their technology and use their 

technology and resources more efficiently to cope with increased competition from foreign 

entries, which leads to higher productivity. 
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Models on export spillovers suggest that local firms learn exporting strategies from their foreign 

counterparts by collaboration and imitation and use this knowledge to penetrate into new 

markets, which enables them to exploit scale economies and helps them to increase their 

productivity (Aitken, Hanson, and Harrison, 1997; Barrios, Görg, and Strobl, 2003; and 

Greenaway, Sousa, and Wakelin, 2004). 

Although theoretically it is argued that FDI creates positive spillovers and improves productivity 

of local firms, empirical findings are mixed. Some studies support this hypothesis (e.g., 

Globerman, 1979; Sjoholm, 1999a; Blomström and Wolff, 1994; Kokko, Zejan, and Tansini, 

2001; Haddad and Harrison, 1993; Chuang and Lin, 1999; Blomström and Persson 1983; 

Blomström, 1986). Some studies observe a neutral relationship between FDI and spillovers in 

host countries (e.g., Aslanoglu, 2000; Girma, Greenaway and Wakelin, 2001; Khawar, 2003). 

Others still observe a negative relationship, including Aitken and Harrison (1999) for Venezuela; 

Grether (1999) for Mexico; Zukowska-Gagelmann (2000) and Altomonte and Resmini (2002) 

for Poland; Djankov and Hoekman (2000) for Czech Republic; Kathuria (2000; 2002) for India; 

Konings (2001) for Bulgaria; and Castellani and Zanfei (2003) for Spain. 

The reasons for negative spillover effect or neutral effect (i.e., lack of any knowledge transfer) 

are as follows. First, adverse competition forces domestic firms to move up along the average 

cost curve. The domestic firms have relatively higher marginal cost compared to their foreign 

counterparts, which enjoy lower marginal costs due to firm-specific advantages and proprietary 

knowledge. Due to these cost disadvantages, local firms lose market shares to MNCs, reduce 

output, and move up along the average cost curve (Aitken and Harrison, 1999; Konings, 2001).  
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A negative spillover can also be caused by a negative backward linkage effect. If MNCs procure 

fewer inputs in a host country than the domestic firms they displace, an increase in FDI may 

reduce the input variety produced by local firms and lower productivity in the host country 

(Rodriguez-Clare, 1996). 

MNCs may restrict the flow of their firm specific knowledge to domestic firms. This may 

prevent any knowledge spillovers from MNCs (Gorg and Greenaway, 2004). Spillovers also 

depend on labour quality—education and experience of the workers (Globerman, 1979). An 

increase in quality of labour eliminates the difference in technological know-how between local 

and foreign firms and increases their absorptive capacity—their ability to learn, imitate and adopt 

technology used by MNEs, which positively influences knowledge spillovers. If the quality of 

labour is poor, the gap in technological know-how between local and foreign firms will be too 

wide, it will be difficult for the local workers to learn from foreign firms, and no significant 

spillovers from MNCs will take place (Wang and Blomström, 1992). Kokko (1994), and Kokko, 

Tansini, and Zejan (1996) also observe that a large technology gap between local and foreign 

firms lowers spillovers.  

If MNCs use old technology and employ low-skilled workers who are unable to learn from 

MNCs, spillover will be limited (Herzer, 2012). Some studies also report that MNEs do not use 

more advanced technology in countries where the proportion of skilled workers is low, which 

restricts the scope for improving productivity from foreign firms (Blomström, Kokko, and Zejan, 

1994; Kokko and Blomström, 1995). MNEs even pay higher wages than local firms to avoid 

labour turnover, which may restrict diffusion of knowledge in the host countries (Lipsey and 

Sjoholm, 2004). If MNEs operate in ‘enclaves’ where little scope exists for local firms to learn 

from them, the spillover effect will be minimal (Kokko, 1994). 
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On the other hand, due to competitive pressure from foreign firms, if local firms modernize their 

production process, FDI may increase domestic investment (De Mello, 1999).   

Apart from knowledge spillovers, MNEs can also influence domestic investment in other ways. 

Foreign operation may increase the cost of inputs in a host country. Harrison and McMillan 

(2003) observe that foreign firms have a tendency to borrow in a host country. Such borrowing 

by foreign firms increases interest rates in a host country. Since firms in host countries usually 

have credit constraints, Harrison and McMillan suggest that such borrowing aggravates those 

constraints for local firms.  

However, some other studies report opposite findings. Harrison, Love, and McMillan (2004) 

suggest that FDI brings capital to local markets, increases the availability of financial resources, 

creates downward pressure on interest rates, and improves access to finance for local firms at 

lower interest rates. Using firm-level data from China, Héricourt and Poncet (2009) find that FDI 

inflows reduce financing constraints for private domestic firms. They conclude that the 

relationships of domestic enterprises with foreign firms help them to bypass the financial 

constraints they face at home. 

Foreign firms may also raise the real wage in recipient countries. Various studies on developing 

countries find that MNEs offer higher wages to their workers compared to their local competitors 

(Aitken, Harrison, and Lipsey, 1996; te Velde and Morrisey, 2003; Lipsey and Sjöholm, 2004; 

Chen, Demurger, and Fournier, 2005; Conigli, Prota, and Seric, 2015). The higher wage offered 

by MNEs may increase wages in the domestic firms due to the competition effect. This may 

increase the cost of operation in host countries and influence domestic investment negatively. 
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FDI also acts as a catalyst for certain collateral or indirect benefits (Kose et al., 2006; Kose et al., 

2007). In order to attract more foreign investment, host country governments adopt measures to 

make the business environment more conducive to investment. These measures produce certain 

collateral or indirect benefits for the investors, such as institutional development, better 

governance, financial market development, improvement of infrastructure, and macroeconomic 

discipline. These benefits may promote domestic investment. 

In sum, the above discussion suggests that FDI influences domestic investment by facilitating 

knowledge spillovers, manipulating factor costs, and promoting collateral benefits. However, the 

impact of these factors on domestic investment depends on the policy of a host country, 

competitive strength of local firms, and the type of FDI received by a host country.   

For example, if FDI is channeled to a relatively less developed sector, FDI may cause substantial 

transfer of technological knowhow and skills and develop strong linkage with export markets. In 

this case, FDI may facilitate domestic investment. On the other hand, if FDI flows to a more 

developed sector, FDI may crowd out domestic firms due to an adverse competition effect 

(Gallagher and Zarsky, 2007). 

The impact of FDI on domestic investment also depends on types of FDI. In the case of Mergers 

and Acquisitions (M&As), FDI only transfers ownership of assets from a local owner to a 

foreign firm.  According to Herzer (2012), FDI does not lead to capital accumulation if it takes 

the form of M&As or if the proceeds of the sale of assets are fully consumed, but if MNEs make 

a substantial investment in upgrading and modernizing technology after purchasing a local 

enterprise, M&As may promote local investment. If, however, a multinational enterprise 

purchases a local firm that has state-of-the-art technology and no upgrading or modernizing of 
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technology is required, the FDI works like a portfolio investment (Agosin and Machado, 2005). 

This type of M&A will have very little impact on the promotion of domestic investment. On the 

other hand, greenfield investment is likely to create more demand for local inputs compared to 

M&As, and it is expected to have a relatively larger influence on local capital accumulation. 

If FDI takes place in a sector that creates more demand for local inputs, it is likely that knowhow 

will be transferred through vertical linkage. This will likely have more influence on domestic 

capital accumulation than the MNEs that do not use, or use few, inputs from local markets. 

(b)  Influence of FDI on Domestic Investment: Empirical Evidence 

Bosworth and Collins (1999) analyze the impact of three types of capital flows, viz., FDI, 

portfolio investment, and loans on domestic investment using data for 58 developing countries 

for the period 1978–1995. They observe that an increase in capital flow results in a fifty percent 

increase in domestic investment. The study further provides evidence that a dollar of FDI flow to 

developing countries leads to a dollar increase in domestic investment. However, the study does 

not find any association between portfolio investment and domestic investment, or between loans 

and domestic investment. Loans appear to be the least effective in promoting domestic 

investment among the three types of capital flow.  

Agosin and Machado (2005) analyze the impact of FDI inflows on the domestic investment of 12 

developing economies of Latin America, Africa, and Asia for the period 1971–2000. Their 

findings suggest that FDI displaces domestic investment in Latin America, but increases total 

investment in Asia and Africa by the amount of FDI. When data is divided into subsamples by 

region and period, the results show that FDI displaces domestic investment in several sub-
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periods for some regions. For example, the study finds evidence of crowding out in the 1970s in 

Latin America, and in the 1990s in Africa. 

Analyzing data from 107 developing countries for the period 1980–1999, Kumar and Pradhan 

(2005) conclude that FDI affects domestic investment in a dynamic manner, with a negative 

initial effect and a subsequent positive effect for the whole panel as well as for most of the 

countries individually. FDI appears to crowd out domestic investment in general, although the 

evidence is mixed. The study reports that although the patterns of crowding in and crowding out 

are distributed more evenly in Asia and Africa, crowding out appears to dominate in the Latin 

America and Caribbean regions.  

Mody and Murshid (2005) analyze the relationship between capital flows and domestic 

investment for 60 developing countries from 1979 to 1999. They take into account three types of 

capital flows, viz., FDI, loans, and portfolio flows, and observe that all three types of capital flow 

raise domestic investment. FDI is found to exert the strongest impact on domestic investment 

among the three types of capital flow. The study uses both static and dynamic specifications of 

the regression models and both types of specifications produce consistent estimates. Mody and 

Murshid also analyze the relationship for two sub-periods and report that that the positive 

influence of FDI and loan inflows on domestic investment decreases in the 1990s compared to 

the 1980s, despite relaxation of capital account restrictions by developing countries in the 1990s. 

Apergis et al. (2006) analyze the dynamic relationship between FDI inflow and domestic 

investment for a panel of 30 different countries from America, Europe, Asia, and Africa for the 

period 1992–2002.The bivariate model applied in this paper lends supports to the complementary 

hypothesis in less developed Asia and Africa, which indicates that FDI promotes domestic 
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investment. On the other hand, the multivariate model suggests crowding out of domestic 

investment in more developed American and European countries. 

Morrissey and Udomkerdmongkol (2012), using panel data for the period 1996–2009 for 46 low- 

and middle-income countries (23 Latin American and Caribbean; 11 African; 8 Asian; and 4 

European and Central Asian countries), find evidence that FDI displaces domestic private 

investment. They observe that political stability positively influences FDI, and FDI negatively 

influences domestic private investment. The study suggests that a more politically stable country 

is likely to attract more FDI and more FDI leads to more displacement of domestic private 

investment.  

Using a panel data set on 22 transition economies for the period 1995–2005 and applying static 

and dynamic panel data techniques to assess the impact of three major capital flows, viz., FDI, 

foreign loans, and portfolio flows on domestic investment, Mileva (2008) observes that FDI 

creates “spillover” effects and stimulates investment in other sectors of the economy in countries 

with less developed financial markets and weaker institutions. On the other hand, FDI produces 

weak spillover effects, and loans raise domestic investment, in countries with stronger 

institutions. Portfolio flows are found to have no effect on capital formation. 

Some country-specific studies have also analyzed the impact of FDI on domestic investment. 

The findings from these studies are conflicting. 

Using firm level data from the UK, Driffield and Hughes (2003) find mixed evidence of the 

impact of FDI on domestic investment. They observe that while FDI stimulates domestic 

investment in the manufacturing sector, it crowds out investment in some other sectors. 



103 
 

Misun and Tomsik (2002) analyze the impact of FDI on domestic investment in the Czech 

Republic, Hungary, and Poland. They find mixed evidence from their study. The estimates give 

evidence of crowding out in Poland between 1990 and 2000, crowding in in Hungary during the 

same period, and crowding in in Czech Republic for the time period 1993–2000. On the basis of 

regression estimates, Misun and Tomsik conclude that the structure of FDI is the main reason for 

such differential impacts. The export-oriented FDI in Hungary stimulated investment and caused 

crowding in in this country. On the other hand, in Poland, the domestic firms faced tough 

competition from domestic-market-oriented FDI, which restricted their ability to grow and 

caused crowding out in that country.  

Using quarterly data over 1995–2004, Titarenko (2006) finds evidence that FDI crowds out 

domestic investment in Latvia. Using industry-level data and applying the panel co-integration 

method, Arndt et al. (2010) observe positive impact of FDI on domestic capital stock in 

Germany for the period 1991–2004.  

Tang et al. (2008) investigate the casual link between FDI, domestic investment, and economic 

growth in China for the period 1988–2003 and conclude that FDI has a complementary effect on 

domestic investment.  

Analyzing data on private domestic investment, public investment, and FDI for the period 1960–

2003 and using multivariate co-integration techniques, Ang (2009) observes that both public 

investment and FDI are complementary to the private domestic investment in Malaysia. Studying 

the impact of FDI and domestic investment and using annual data for the period 1965–1996, 

Agrawal (2000) also finds evidence of an increase in domestic investment from FDI in India, 

Pakistan, Bangladesh, Sri Lanka, and Nepal.  



104 
 

From the above discussion, we conclude that both country-level case studies and panel studies 

produce mixed evidence on the relationship between FDI and domestic investment. Since no 

consensus emerges from the existing literature on the FDI and domestic investment relationship, 

further study is warranted. We contribute to the existing literature in the following ways. 

First, unlike the existing studies that focus only on a single country (for example, Driffield and 

Hughes, 2003, on UK; Misun and Tomsik, 2002, on Hungary, the Czech Republic, and Poland; 

Titarenko, 2006, on Latvia; Kim and Seo, 2003, on South Korea; Arndt et al., 2010, on 

Germany; Tang, Selvanathan, and Selvanathan, 2008, on China; Ang, 2009, on Malaysia; and 

Agrawal, 2000, on  India, Pakistan, Bangladesh, Sri Lanka, and Nepal) or use short panels of 

regional economies (for example Ndikumana and Verick, 2008; Apergis et al., 2006; Agosin and 

Machado, 2005; de Mello, 1999; Adams, 2009; Mileva, 2008), our study is based on a large 

panel of 94 countries.  

Furthermore, the existing studies are usually based on a single estimation method (for example, 

Al-Sadig, 2013; Morrissey and Udomkerdmongkol, 2012; and Agosin and Machado, 2005 apply 

the GMM method; Ndikumana and Verick, 2008 and de Mello, 1999 apply the fixed effects 

method), we apply a variety of panel data econometric methods. We apply both homogeneous 

and heterogeneous parameter models, dynamic and static models, and single equation and system 

of equation methods to analyze the impact of FDI on domestic investment. These methods can 

account for endogeneity, cross-sectional dependence, and nonstationarity of variables; and 

control for unobservable factors that influence the regressors. 

Second, existing studies consider aggregate FDI and analyze its impact on domestic investment. 

We split FDI into greenfield investment and mergers and acquisitions, and in addition to 
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analyzing the impact of aggregate FDI on domestic investment, we analyze the impact of each 

type of FDI on domestic investment.  

Third, we disaggregate domestic investment into private and public investment and analyze the 

impact of FDI on each type of domestic investment.  

Fourth, we extend our analysis to compare impacts of lagged FDI and contemporaneous FDI on 

domestic investment. We also compare the contemporaneous and the long-run impacts of FDI on 

domestic investment. In addition, we investigate whether the impact of FDI on domestic 

investment varies with country income level. 

Finally, unlike the existing studies that only investigate the crowding out or crowding in effects 

of FDI, we also extend our analysis to determine the factors that promote or hinder domestic 

investment. 

Estimated coefficients on the FDI in our regression models provide unambiguous support to the 

hypothesis that FDI crowds out domestic investment. This finding is robust across specifications 

and significant statistically. Our estimated coefficients also suggest that countries that have weak 

institutions, less developed financial systems, less human capital, less developed infrastructure, 

or economies that are more open, are more exposed to foreign competition, all experience 

stronger crowding out from inward FDI. 
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3.3 EMPIRICAL FRAMEWORK AND ESTIMATION 

METHOD 

(a). The Model 

In empirical literature, four approaches are commonly used to model investment in developing 

countries. These are the accelerator model, the expected profits model, the neoclassical model, 

and Tobin’s Q model. A brief description of these models is available in Rama (1993). However, 

due to unavailability of data, especially for capital stock and return on investment, among these 

models the flexible accelerator model is most widely used for modelling investment in 

developing countries. In this model, the speed of adjustment parameter is assumed to be 

influenced by a number of variables for which data is available. 

Our empirical model is based on the flexible accelerator model, which assumes that the desired 

capital stock is proportional to the level of expected output (Blejer and Kahn 1984; Ramirez 

1994): 

𝐾𝑡
∗ = 𝛼𝑌𝑡

𝑒     (i) 

where 𝐾𝑡
∗ denotes  the desired capital stock in period 𝑡 and  𝑌𝑡

𝑒 is the expected level of output in 

period 𝑡. The expected level of output can also be considered as future aggregate demand.  

In this model, it is assumed that the actual stock of capital adjusts to the difference between the 

desired stock in period 𝑡 and the actual stock in the previous period (𝑡 − 1) following 

relationship: 
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𝐾𝑡 − 𝐾𝑡−1 = ∆𝐾𝑡 = 𝛽(𝐾𝑡
∗ − 𝐾𝑡−1)     (ii) 

where 𝛽 is the coefficient of adjustment. This equation implies that the extent of adjustment in 

the current actual stock of capital is fraction 𝛽 of the difference between the desired stock in the 

current period and the actual stock in the previous period. If 𝛽=1, the actual capital stock adjusts 

to the desired level. On the other hand, if there is no adjustment 𝛽=0. However, due to technical 

constraints and time required to plan, build, and install new capital, instantaneous adjustment to 

the desired level of capital (𝛽=1) is less plausible and it is commonly assumed that 𝛽 lies 

between  0 and 1.  

Since data on investment is more available than capital stock for most of the developing 

countries, for empirical purposes, we use gross investment and define it as 

𝐼𝑡 = (𝐾𝑡 − 𝐾𝑡−1) + 𝛿𝐾𝑡−1     (iii), 

where 𝛿 is the depreciation rate of capital stock and 𝐼𝑡 is gross investment. However, we will 

also extend our analysis later using stock data. 

Using the lag-operator, equation (iii) can be expressed as 

𝐼𝑡 = [1 − (1 − 𝛿)𝐿]𝐾𝑡              (iiia), 

where 𝐿 is a lag operator defined as 𝐿𝐾 = 𝐾𝑡−1. 

The partial adjustment mechanism, for empirical purposes, can also be expressed in terms of 

investment as: 

𝐼𝑡 − 𝐼𝑡−1 = 𝛽(𝐼𝑡
∗ − 𝐼𝑡−1)     (iv). 
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Now, to add more dynamism to our model, following Blejer and Khan (1984), Ramirez (1994), 

and Erden and Holcombe (2005), among others, we assume that the speed of adjustment 

coefficient, which defines the gap between the actual and the desired investment, is influenced 

by foreign direct investment and other relevant variables. Thus, 𝛽 can be defined as a linear 

function  

𝛽 = 𝛼0 + [
1

𝐼𝑡
∗−𝐼𝑡−1

] (𝜃1𝐹𝐷𝐼𝑡 + 𝜃2𝑋𝑡)        (v) 

where 𝛼0 is the intercept, 𝐹𝐷𝐼𝑡is foreign direct investment, and 𝑋𝑡 is a vector of other 

determinants of investment. This coefficient of adjustment is capable of capturing the impact of 

current and lagged values of FDI and other determinants on the domestic investment. If FDI is a 

complement to domestic investment, an increase in FDI speeds up the adjustment coefficient and 

closes the gap between the actual and the desired investment. On the other hand, if they are 

substitutes for each other, an increase in FDI slows down the adjustment coefficient and widens 

the gap between the actual and the desired investment. 

Now, substituting for 𝛽 from equation (v) into equation (iv) and rearranging, we get 

𝐼𝑡 − 𝐼𝑡−1 = 𝛼0(𝐼𝑡
∗ − 𝐼𝑡−1) + (𝜃1𝐹𝐷𝐼𝑡 + 𝜃2𝑋𝑡)             (vi). 

Investment at the steady state can be expressed from equation (iiia): 

𝐼𝑡
∗ = [1 − (1 − 𝛿)𝐿]𝐾𝑡

∗              (vii) 

Now, plugging for 𝐾𝑡
∗ from equation (i) into (vii) and combining the resulting expression and 

equation (vi), we get the following equation: 
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𝐼𝑖,𝑡 = 𝛼𝛼0[1 − (1 − 𝛿)𝐿]𝑌𝑖,𝑡
𝑒 + 𝜃1𝐹𝐷𝐼𝑖,𝑡 + 𝜃2𝑋𝑖,𝑡 + (1 − 𝛼0) 𝐼𝑡−1 + 𝑢𝑖.𝑡           (viiia) 

where 𝑖 = 1, 2, … . 𝑁 represents cross sectional units,  𝑡 = 1, 2, … . 𝑇 denotes time dimension of 

the panel data, and 𝑢𝑖.𝑡 is random disturbance.    

Letting (1 − 𝛼0) = 𝜇1, 𝛼𝛼0[1 − (1 − 𝛿)𝐿] = 𝜇2, 𝜃1 = 𝜇3 and  𝜃2 = 𝜇4, equation (viiia) can be 

written as: 

𝐼𝑖,𝑡 = 𝜇1𝐼𝑖,𝑡−1 + 𝜇2𝑌𝑖,𝑡
𝑒 + 𝜇3𝐹𝐷𝐼𝑖,𝑡 + 𝜇4𝑋𝑖,𝑡 + 𝑢𝑖.𝑡           (viii). 

The above equation is a variant of the flexible accelerator models, where investment is expressed 

not only as a function of expected output, but also of other determinants, including lagged 

investment and foreign direct investment. The coefficient of  𝑌𝑒 measures the accelerator effect 

and is expected to be positive. However, the above equation cannot be estimated directly since 

expected output 𝑌𝑒 cannot be observed. We need a proxy for 𝑌𝑒. Following Blejer and Khan 

(1984); Ramirez (1994); and Erden and Holcombe (2005); we estimate a first-order 

autoregressive model, AR (1), of real GDP for each country in the sample and calculate the 

predicted values, then use these values as a proxy for expected output.  

In the baseline regression, the following variables are assumed to influence the adjustment 

coefficient 𝛽 and are included in the model: rate of inflation, exchange rate, terms of trade, 

openness, real interest rate, and uncertainty. The baseline regression includes the variables that 

are the most influential determinants of domestic investment and for which sufficiently long 

panel data series are available. The justifications for adding these regressors are as follows. 

An increase in real interest rate raises the cost of borrowing and reduces investment demand. 

Thus, the interest rate is expected to have a negative influence on domestic investment. Greene 
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and Villanueva (1991) find a negative relationship between the interest rate and investment. 

However, according to McKinnon (1973) and Shaw (1973), investment in underdeveloped 

financial markets is positively influenced by the rate of interest. An increase in interest rate raises 

savings and makes more funds available for investment. Overall, the impact of the real interest 

rate on investment is uncertain. 

The rate of inflation reduces the real return on investment. The inflation rate is also an indicator 

of macroeconomic instability. Higher inflation causes macroeconomic uncertainty and reduces 

the return on investment. Lower expected return and higher uncertainty discourage investment. 

On the other hand, according to the Tobin-Mundell model, a rise in the inflation rate reduces the 

real interest rate and encourages investment lowering money balances (Ghura and Goodwin, 

2000). So, the ultimate impact of inflation on investment is ambiguous.  

Uncertainty influences investment decisions. If investors are uncertain about the future, they may 

hesitate to invest. Thus, an increase in uncertainty is expected to have a negative influence on 

investment. Different indicators are used to measure uncertainty in the literature on investment 

and uncertainty. The most commonly used measures are volatility of output growth, inflation, 

exchange rate, terms of trade, and institutional quality. In our study, we measure uncertainty by 

3-year rolling window standard deviation of inflation. We consider this time horizon following 

Bo & Zhang (2002), Schmidt & Broll (2009), and Lee, Syed & Xueyan (2012). Mody & 

Murshid (2005), Jongwanich & Kohpaiboon (2008) and Wang (2010) observe a negative 

relationship between uncertainty and investment.  

A depreciation of domestic currency may raise the price of tradable goods relative to non-

tradable goods and may lead to an increase in investment in the tradable sector and a decrease in 
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investment in the non-tradable sector. If the positive impact on the tradable sector outweighs the 

negative impact on the non-tradable sector, the depreciation may lead to an increase in overall 

investment. A depreciation of domestic currency may lower the value of real income and assets. 

This may lower the demand for investment. Depreciation may also increase the real cost of 

imported capital machines, which may discourage investment. Depreciation may also increase 

the burden of foreign debt and may influence investment negatively. Thus, depreciation may 

stimulate or retard domestic investment. 

In our extended model, more variables are assumed to influence the adjustment coefficient and 

added as control variables. Additional control variables included in the extended models are: 

terms of trade, domestic savings, age dependency ratio, and loans from foreign countries. 

Selection of variables is based on literature on the determinants of domestic investment. The 

justification for inclusion of these additional variables is explained below. 

The ratio of price of exports to price of imports is known as the terms of trade. Terms of trade is 

a proxy for the relative price of imported capital goods. An increase in the terms of trade makes 

imported items cheaper, because more can be imported for a given amount of exports. This may 

encourage more import of capital goods, and promote domestic investment. On the other hand, if 

an increase in terms of trade leads to an increase in imports of consumer goods, the influence on 

domestic investment will be insignificant. 

Domestic savings is an important determinant of investment. A high correlation between 

domestic savings and investment indicates that domestic investment is financed by domestic 

savings and capital flows from foreign countries are limited. However, use of domestic saving as 

a right-hand-side variable has one serious limitation. In national income accounts, domestic 
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saving is generally measured as a residual (the sum of Investment and the balance of payments 

surplus). It is therefore not completely identified as a separate variable. But we use this as a 

proxy for domestic saving and analyze its impact on domestic investment. 

An increase in the dependency ratio is expected to influence investment negatively. Due to 

demographic change, if young and old people capture a larger share of the total population, the 

age dependency ratio increases and investment will be adversely affected. However, there is no 

consensus in the literature about the impact of the age dependency ratio on domestic investment. 

Loans from external sources are expected to influence domestic investment positively, since the 

financial system is less developed and firms are credit constrained in the low- and middle-

income countries included in our sample. 

Our variable of interest is FDI. If the coefficient of FDI is positive, complementarity between 

FDI and domestic investment (DI) exists: a dollar of inward FDI adds more than a dollar to 

GFCF and stimulates domestic investment. This situation is known as “crowding in” of domestic 

investment. On the other hand, a dollar of FDI adds less than a dollar to GFCF, domestic 

investment decreases as FDI flows in, and there is substitutability between FDI and domestic 

investment. This negative externality from foreign direct investment is known as the “crowding 

out” of domestic investment. In this case, the coefficient of FDI is expected to be negative. 

Finally, if there is a dollar-for-dollar increase in GFCF from FDI, the impact on domestic 

investment is neutral: FDI has neither a negative nor positive externality on domestic investment. 
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The long-run impact of FDI 

So far, we have outlined how to estimate the contemporaneous impact of FDI on domestic 

investment. Now, we want to focus on how to determine the long-run impact of FDI. In order to 

do that, following Agosin and Machado (2005), we add two lags of domestic investment (i.e., 

𝐼𝑡−1and 𝐼,𝑡−2) and FDI (i.e., 𝐹𝐷𝐼𝑡−1and 𝐹𝐷𝐼𝑡−2) to equation (viii). So, we rewrite the equation 

(viii) as: 

𝐼𝑖,𝑡 = 𝜇1𝐼𝑖,𝑡−1 + 𝜇2𝐼𝑖,𝑡−2 + 𝜇3𝐹𝐷𝐼𝑖,𝑡 + 𝜇4𝐹𝐷𝐼𝑖,𝑡−1 + 𝜇5𝐹𝐷𝐼𝑖,𝑡−2 + 𝜇6𝑌𝑖,𝑡
𝑒 + 𝜇7𝑋𝑖,𝑡 + 𝑢𝑖.𝑡     . 

The long-run impact of FDI on domestic investment, 𝜇𝐿𝑅, can be calculated from the above 

equation by considering steady state condition (𝐼𝑖,𝑡 = 𝐼𝑖,𝑡−1 = 𝐼𝑖,𝑡−2 and 𝐹𝐷𝐼𝑖,𝑡 = 𝐹𝐷𝐼𝑖,𝑡−1 =

𝐹𝐷𝐼𝑖,𝑡−2) as follows: 

𝜇𝐿𝑅 =
𝜕𝐼

𝜕𝐹𝐷𝐼
=

𝜇3 + 𝜇4 + 𝜇5

(1 − 𝜇1 − 𝜇2)
 

We denote this as equation (ix). 

Impact of greenfield investment and merger and acquisitions (M&As) 

In addition to analyzing the crowding out effect of aggregate FDI, we also analyze the impact of 

two components of FDI on domestic investment. FDI comprises greenfield investment and 

merger and acquisitions (M&A). How does each component of FDI influence domestic 

investment? Each type of FDI is expected to influence economic growth of a host country in a 

different way. Mencinger (2003), in his study on eight European Union candidate countries, 

finds that FDI has a negative influence on economic growth. He attributes this to massive 

acquisitions in these countries. Estimates of another study by Wang & Wong (2009), that uses 
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data on 84 countries for the period 1987 to 2001, lend support to the hypothesis that greenfield 

investment promotes economic growth while M&As have negative influence on economic 

growth of a host country. 

Greenfield investment is expected to increase total investment (sum of domestic investment and 

FDI) in a host country one for one, because an inflow of greenfield investment may immediately 

increase gross fixed capital formation by the same amount if this fund is used to buy fixed assets. 

But if these flows are used to finance recurrent expenditures, greenfield investment may not 

increase fixed capital. However, if greenfield investment uses local inputs, domestic investment 

may increase. On the other hand, if such investment displaces local firms and destroys their 

demand for local inputs, greenfield investment may decrease domestic investment.   

M&A, on the other hand, does not cause an addition to the existing capital stock and merely 

represents the change in ownership of the existing assets. If MNCs make a substantial investment 

in modernization and technological upgrades, total investment may increase. On the other hand, 

if the acquired firm is already using state-of-the-art technology and no substantial investment to 

modernize the technology is made, total investment may not increase. In this case, M&A is 

similar to portfolio investment (Agosin & Machado, 2005). Herzer (2012) also points out that if 

FDI takes the form of mergers and acquisitions, it does not contribute to capital formation. Since 

M&As transfer ownership of assets from a local firm to a foreign firm, it decreases domestic 

investment by the same amount. If the sales proceeds from the M&As are invested by the owner 

in another domestic firm, they may not decrease domestic investment. But if the sales proceeds 

of firms are used for consumption, domestic investment decreases after M&As. If the acquired 

firm uses local inputs, it may stimulate domestic investment. But if it displaces a local firm that 

uses local inputs, M&As may further decrease domestic investment. 
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Greenfield investment usually takes place in a tradable sector and creates less competitive 

pressure on domestic firms. M&As usually occur in non-tradable sectors and exerts more 

competitive pressures on local firms. So, it is more likely that the M&As will displace more local 

firms or snatch their market share and displace more firms that supply inputs to their 

competitors. Thus, M&As are expected to have a more adverse impact on domestic investment 

compared to greenfield investment.  

Factors influencing the crowding out effect 

Finally, we extend our analysis to determine the factors that cause the crowding out. We take 

into account the following factors to find the possible causes: institutions, financial development, 

openness, human capital, and infrastructure. 

Institutions: Do good institutions influence FDI’s impact on domestic investment? Empirical 

findings suggest that countries with better institutions attract more foreign direct investment 

(Globerman and Shapiro, 2002; Busse and Hefeker, 2007; Daude and Stein, 2007, Bénassy-

Quéré, Coupet, and Mayer, 2007, and Buchanan, Le, and Rishi, 2012). There are several reasons 

for this. First, poor institutions increase the cost of operations (Wei, 2000). Second, poor 

institutions increase uncertainty (Daude and Stein, 2007). Finally, productivity is lower in a 

country with poor institutions (Daniele & Marani, 2011). Thus, MNEs prefer to invest in a 

country with better institutions.  

If a country attracts more FDI, more domestic investment is likely to take place in that country 

through backward and forward linkages. On the other hand, in countries with better institutions, 

since property rights are well protected, spillovers of knowledge will be limited. In that case, 

stronger flows of FDI due to better institutions may, indeed, intensify competition in domestic 
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markets and crowd out domestic investment. So, the institutional impact of FDI on domestic 

investment is uncertain. We hope to address this issue as an extension of our study. 

Financial development: If MNEs purchase local inputs, domestic investment may be promoted. 

But demand for inputs alone may not promote local investment if the financial sector is less 

developed and the local entrepreneurs are credit constrained. So, to promote domestic investment 

through backward linkages from MNEs, a sufficiently developed financial system is required.      

A financial system promotes investment in a number of ways. First, it produces information 

more efficiently than individual savers. This reduces the cost of investing in firms and facilitates 

more efficient allocation of capital (Greenwood and Jovanovic, 1990; King and Levine 1993). 

Second, a financial system promotes investment by improving corporate governance. Financial 

intermediaries also help investors (shareholders and creditors) monitor the way the firms use 

their funds by reducing monitoring cost, which reduces credit rationing and promotes investment 

(Bencivenga and Smith, 1993). Third, a financial system provides services to the investors to 

diversify their portfolio and reduce risk, which promotes investment in more risky projects. 

Thus, financial markets tend to shift the portfolio towards projects with higher expected returns 

(Greenwood and Javanovic, 1990). A financial system also provides services to reduce liquidity 

risk and promote investment in long term projects which usually yield higher return (Levine, 

1997). Finally, due to economies of scale, and economies of scope and experience, a financial 

system also mobilizes a larger pool of savings and mobilizes it more cheaply than individuals are 

able to do. This leads to higher investment and a faster rate of capital accumulation (Levine 

2005; Demirguc-Kunt and Levine, 2008). 
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In the presence of foreign firms, the extent to which domestic investment will be promoted from 

demonstration, competition, linkage, and labour turnover effects depends on the ability of the 

financial system to satisfy the demand for funds and risk management services of the local 

prospective investors. So, the development of the financial sector is expected to influence 

investment positively.  

Openness: Openness is considered to be an important determinant of economic growth. A 

number of benefits of openness are suggested in the literature. Trade openness facilitates greater 

utilization of capacity, realization of economies of scale, and technological improvement due to 

competition in foreign markets (Helpman and Krugman, 1985). It also alleviates constraints on 

foreign exchange, facilitates imports of capital machinery and promotes domestic capital 

formation (Esfahani, 1991). Exports are likely to promote economic growth in the long-run by 

facilitating a higher rate of technological innovation and learning from abroad (Grossman and 

Helpman, 1991; and Edwards, 1992).  

Openness is expected to influence domestic investment positively. In a more open economy, FDI 

is likely to be more export oriented. This type of FDI is likely to develop more backward linkage 

industries and promote domestic investment. In a more open economy, FDI is likely to generate 

more “export spillovers”— the local firms may get more opportunities to learn exporting 

strategies and may develop more external linkages by imitating or learning from MNEs. Access 

to external markets may also promote domestic investment. A more open economy is likely to 

acquire more knowledge from external sources and such knowledge spillovers may facilitate 

investment in domestic enterprises. Thus, we expect a stronger positive impact of FDI on 

domestic investment in a more open economy. A more open economy also lowers financial 

constraints for the local firms as they can borrow from external sources at lower costs. This may 
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also facilitate investment in domestic firms. Levine and Renelt (1992) report a robust positive 

correlation between trade and investment. 

On the other hand, a less open country is more likely to attract more market-seeking FDI, 

because multinational enterprises may decide to invest in that country to overcome tariff barriers. 

In this case, FDI is likely to be less export-oriented and may intensify competition in the 

domestic markets and replace the domestic firms. Thus, in a less open economy, FDI is expected 

to affect domestic investment adversely.   

Human Capital: Human capital influences the location choice of MNEs. MNEs have a tendency 

to choose a destination where better human capital is available, as these firms mostly produce 

technology-intensive products which require skilled workers. Noorbakhsh, Paloni & Youssef 

(2001), Fung, Iizaka & Parker (2002), Gao (2005), and Du, Lu, & Tao (2008) observe a positive 

association between human capital and FDI inflows. MNEs also train these workers to develop 

their skills. When these workers move to local firms, knowledge flows to those firms. 

Sometimes, workers in MNEs start a spin-off firm. Thus, labour turnover from MNEs may cause 

technological spillovers and promote domestic investment. 

Infrastructure: MNEs prefer to invest in a country where infrastructure, such as roads, 

highways, ports, communication networks, electricity etc., is available. In order to attract more 

foreign direct investment, host countries usually develop such infrastructure. Availability of such 

infrastructure increases productivity; raises return on investment, and promotes domestic 

investment.  

  



119 
 

(b). Methodology 

We have to take into account several econometric problems when we estimate the above 

equation. First, FDI should be assumed to be endogenous, because causality may run from FDI 

to domestic investment and from domestic investment to FDI. Because of this two-way causality, 

FDI may be correlated with the error term. Second, the error term includes unobserved, country-

specific fixed effects 𝑣𝑖 , such as geography, demographics, and institutions etc., and the 

observation-specific errors 𝑒𝑖𝑡. That is, 

𝑢𝑖𝑡 = 𝑣𝑖 + 𝑒𝑖𝑡   (x). 

The country-specific fixed effects may be correlated with the explanatory variables. Third, the 

presence of the lagged dependent variable results in autocorrelation.  

In order to overcome the first two problems, economists usually prefer the fixed-effect 

instrumental variable method (two-stage least squares-2SLS). However, the problem with 

applying this method is that it is very difficult to find appropriate instruments, and if the 

instruments are weak, the fixed-effects IV estimators are likely to produce biased estimates like 

the OLS method. An alternative option, in this case, is to use the Arellano-Bond (1991) 

difference GMM estimator, first proposed by Holtz-Eakin, Newey, and Rosen (1988). This 

method allows us to use lagged levels of the endogenous variables as instruments, which makes 

the endogenous variables pre-determined and therefore, not correlated with the error term in 

equation (viii). This overcomes the first problem identified above. In order to cope with the 

country-specific fixed effects, the Arellano-Bond (1991) difference GMM method transforms 

equation (viii) into first differences:  
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∆𝐼𝑖,𝑡 = 𝛾1∆𝐼𝑖,𝑡−1 + 𝛾2∆𝑌𝑖,𝑡
𝑒 + 𝛾3∆𝐹𝐷𝐼𝑖,𝑡 + 𝛾4∆𝑋𝑖,𝑡 + ∆𝑢𝑖.𝑡           (xi) 

This transformation removes the country-specific fixed effects. The first difference of the error 

term is ∆𝑢𝑖𝑡 = ∆𝑣𝑖 + ∆𝑒𝑖𝑡,  where ∆𝑣𝑖 = 0. This is because the country-specific fixed effects do 

not vary over time. Thus, this method also eliminates the second problem by first-differencing of 

the model. As a remedy to the third problem, this method uses past levels as instruments for the 

first-differenced lagged dependent variable. This method is also suitable for large sample panels. 

Since we have a large sample size, the method is suitable for our analysis.  

In addition to the difference GMM method, we also estimate the model by the system GMM 

method. The reasons for applying an additional method are as follows. Although the difference 

GMM estimator of Arellano and Bond (1991) is capable of controlling for the endogeneity 

problem and removing the fixed effects, it suffers from a weak instrument problem, especially if 

the dependent variable is persistent (close to random walk) and has finite sample bias. Arellano 

and Bover (1995) and Blundell and Bond (1998) developed an alternative estimator, known as 

the system GMM estimator, to overcome the limitations of the difference GMM estimator. In 

this estimation method, a system of equation is formed, adding an equation in level to the first-

differenced equation. For the first-differenced equation, lagged levels are used as instruments 

and lagged first differences are used as instruments for the levels equation for each endogenous 

variable.  

Blundell and Bond (1998) have shown in Monte Carlo studies that this estimator performs better 

than the GMM difference estimator if the sample period is short and if the dependent variable is 

persistent over time. In the latter case, no correlation exists between the variable in differences 
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and its past values in levels. The past values in levels thus work as weak instruments for values 

in differences of a variable when we apply the GMM difference estimator. 

Three diagnostic tests are carried out to determine the consistency of GMM estimates: the 

Hansen test, the AR (1) test and the AR (2) test. The AR (1) denotes the Arellano-Bond test for 

first-order autocorrelation in first differences of residuals, and AR (2) denotes the Arellano-Bond 

test for second-order autocorrelation in first differences of residuals. The null hypothesis of these 

tests is no autocorrelation in the differenced residuals. For consistency of estimates, first-order 

autocorrelation and no second-order autocorrelation in differenced residuals are expected. So, the 

test for AR (1) should reject the null hypothesis and the test for AR (2) should fail to reject the 

null hypothesis. However, since the test for AR (2) in first differences detects autocorrelation in 

levels, it is more important. The Hansen test has a null hypothesis of “the instruments as a group 

are exogenous,” which means that the instruments used are not correlated with the residuals. 

In our models, we assume that all variables are endogenous, except the measure of uncertainty, 

and use lags of these variables as internal instruments. In the GMM approach, instrument 

proliferation is a problem, because the number of instruments increases with the time dimension. 

Instrument proliferation can lead to an over-fitting of the models and result in biased estimates 

(Roodman, 2009a, 2009b). In this case, both Hansen tests may produce very high p-values, often 

close to one. There are two methods of reducing instruments: restricting the number of lags or 

“collapsing” the instrument set into a smaller dimension matrix (Roodman, 2009b). We apply the 

second strategy to reduce the number of instruments.  

We consider the following external instruments of our endogenous variables: number of bilateral 

investment treaties signed by a host country, population of a host country, lagged GDP of a host 
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country, the Chinn-Ito capital account openness index, total external assets and total external 

liabilities of a host country as a percentage of GDP, and regional FDI flows (total FDI inflows in 

developing countries as a percentage of GDP). 

Bilateral investment treaties are designed to protect and promote private investments of one 

country within another. More investment treaties by a host country are likely to promote more 

FDI in that country. Population of a host country is likely to be associated with a large market in 

that country. Since multinational enterprises expand their operations in a foreign country to seek 

additional markets for their products, a large population of a host country is expected to 

influence FDI positively. GDP is an indicator of the market size. If market size is large in a host 

country, more foreign investment is expected to be channeled into that country. Thus, a higher 

GDP of a host country should influence FDI positively. We use lagged GDP as an instrument for 

FDI. 

Total external assets and external liabilities as a percentage of GDP and the Chinn-Ito capital 

account openness index are two measures of openness. A more open economy is likely to attract 

more foreign investment, since FDI is usually channeled into export-oriented industries. Thus, 

we consider these two indicators of openness as instruments for FDI. Finally, if developing 

countries attract more FDI as a group, a member country is likely to attract more foreign capital 

as well. Thus, FDI inflows to developing countries are expected to influence FDI in our sample 

countries positively, since our sample countries include the developing countries. For this reason, 

FDI inflow to developing countries is considered to be an instrument for FDI in our study. 

Although the difference and system GMM can control for endogeneity, sometimes they may 

produce unreliable estimates. If the number of countries (N) is larger than the time period (T), 
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these methods work well. But if N is small and T is large, GMM estimators may produce 

spurious results for two reasons (Roodman, 2009a). First, a small N may produce unreliable 

autocorrelation test results. Second, if time period T is large, as it is in our case, the number of 

instruments will be very high. This may influence the validity of the Sargan test for 

overidentification restrictions. In this case, the Sargan test will have a tendency to over-reject the 

null hypothesis of exogeneity of instruments. In the GMM methods, lags of endogenous 

variables are used as internal instruments. But if the endogenous variables suffer from high 

persistence, using lags of these variables as internal instruments may not be valid (Panizza and 

Presbitero, 2014). Bun and Windmeijer (2010) also observe that the GMM estimators can suffer 

from weak instrument problems. Bond (2002) notes that the difference and system GMM 

estimators are less appropriate for macroeconomic panels with relatively small N. Even the 

GMM estimations may not correct for the endogeneity problem (Panizza and Presbitero, 2014). 

The difference and system GMM estimators also assume cross-sectional independence, 

homogeneity of parameters, and stationarity of variables. 

Therefore, for robustness checks, we apply a variety of econometric methods that take into 

account cross-sectional dependence, heterogeneity of parameters, and nonstationarity of 

variables, and assume the following error structure: 

𝑢𝑖𝑡 = 𝑣𝑖 + 𝛾𝑖
′𝑓𝑡+𝑒𝑖𝑡  . 

Here, the first term 𝑣𝑖 , represents time-invariant, country-fixed effects. The second term is the 

interaction of a vector of common factors 𝑓𝑡 and country-specific parameters 𝛾𝑖. These factors 

represent shocks common to all countries (such as global financial crisis, globalization, 

knowledge spillovers, etc.) and the parameters 𝛾𝑖 represent the country-specific response of each 
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of these countries to this shock. The final term is the variation in country-time, assumed to be 

uncorrelated with the regressors. It is also assumed that these common factors also influence the 

regressors. Since the common factors influence both the regressors as well as the error term, the 

regressors are correlated with the error term, and this gives rise to the endogeneity problem.   

Considering the above error structure, we estimate our model using common and heterogeneous 

parameter panel data methods and static and dynamic methods, and by taking into account cross-

sectional dependence of the error term and controlling for unobservable factors that influence the 

regressors. We also consider both single-equation and simultaneous-equation methods. 

We apply two commonly used and a new common parameter model: the Pooled OLS method, 

which is a least-squares estimator augmented with year dummies (POLS), the two-way fixed 

effects (2FE) method, with country- and time-fixed effects, and the Common correlated effects 

pooled method (CCEP; Pesaran, 2006). In the common parameter models, it is assumed that 

coefficients on variables are the same across countries.  

Heterogeneous panel data estimators run regressions for each country and average the 

coefficients across the panel. The Pesaran and Smith (1995) Mean Group (MG) estimator and the 

Pesaran (2006) Common Correlated Effects Mean Group (CCEMG) estimators are two such 

estimators. We also apply these two heterogeneous panel data methods for robustness analysis.   

In the common parameter POLS and 2FE methods, the impact of unobserved factors is assumed 

to be common and is captured by time dummies. On the other hand, in MG, CCEMG, and CCEP 

estimators, the impact of unobserved common factors is allowed to differ.  
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The Pesaran and Smith (1995) Mean Group (MG) estimator, augmented with country-specific 

linear trends, allows the impact of unobservables to differ across countries while assuming 

linearity in their evolution. On the other hand, the Pesaran (2006) Common Correlated Effects 

Mean Group (CCEMG) and the Common Correlated Effects Pooled (CCEP) estimators adds the 

cross-section averages of the dependent and independent variables as additional regressors to 

account for unobserved common factors. In the CCEP estimator, the cross-section averages of 

the dependent and independent variables are interacted with country dummies giving each 

country a different parameter on the cross-section averages. 

The relationship among these estimators is as follows. If β is a vector of coefficients and 𝑣𝑖 is 

country-fixed effects, POLS assumes 𝑣𝑖 = 𝑣 and 𝛽𝑖 = 𝛽, two-way fixed effects estimator (2FE) 

assumes 𝑣𝑖 and 𝛽𝑖 = 𝛽, MG assumes 𝛽𝑖 and 𝛾𝑖
′𝑓𝑡 = 𝛾𝑖𝑡, CCEMG assumes 𝛽𝑖 and 𝛾𝑖

′𝑓𝑡 and CCEP 

assumes 𝛽𝑖 = 𝛽 and 𝛾𝑖
′𝑓𝑡. 

We also estimate a system of equations using Zellner’s (1962) Seemingly Unrelated Regressions 

(SUR) panel data method for a robustness check. This method offers greater efficiency, the 

greater the correlation among the disturbances. The SUR estimates different country time series, 

which are then weighted by the covariance matrix of the disturbances. If there is a cross-sectional 

dependence, the single equation approach that estimates each equation separately may produce 

biased and inconsistent estimates. The SUR method, however, can produce unbiased estimates 

by controlling the correlation among the residuals. 
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3.4 DATA 

In our baseline regressions and extensions, to apply the GMM methods, instead of using annual 

data, we average all variables over non-overlapping three-year periods and use the averaged data. 

The reason for averaging is as follows. The averaging of data dampens the influence of short-

term shocks and business cycles and allows us to focus on the long-term relationship between 

FDI and domestic investment. In literature, 3-, 5-, and 10-year averages are widely used. We 

consider 3-year averages for the following reasons. First, the 3-year averages give us more 

observations on each variable and preserve the time series dimension of the data. Second, we 

include some variables for which only short series data are available (for example, Worldwide 

Governance Indicators, financial development indicators, etc.). 

Some of the studies that use 3-year averages include Asongu (2015); Balavac and Pugh (2016); 

Sacchi and Salotti (2015); Seven and Yetkiner (2016); Busse, Königer amd Nunnenkamp (2010); 

Cravo, Gourlay, and Becker (2012); Presbitero (2006); Mody and Murshid (2005) and Chen 

(2006). 

When we use 5-year averages of data for our analysis, we get similar impacts of FDI on domestic 

investment. These results are not reported to save space. For robustness checks, when we apply 

other panel data methods, we consider annual data and likewise obtain similar estimates from 

these methods. These results are reported in the appendix.  

Our sample period ranges from 1980 to 2012. Our sample includes 94 low- and middle-income 

countries. Appendix Table A2 includes a list of the countries included in the sample. 
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A list of the variables included in the models and their data sources are recorded in Table A1 in 

the Appendix. Summary statistics of the variables included in the models are reported in Table 

A3.  

3.5 EMPIRICAL RESULTS 

Baseline Regressions 

Table 1 presents results of our baseline regressions. In the baseline regressions, we include the 

following variables: domestic investment, expected output, real interest rate, rate of inflation, 

uncertainty, exchange rate, openness, and net inflows of foreign direct investment as a 

percentage of GDP.  

Following Mody & Murshid (2005), Mileva (2008) and Wang (2010), we use data on gross fixed 

capital formation for calculating domestic investment. We measure domestic investment as gross 

fixed capital formation less FDI and express it as a percentage of GDP. We use this measure for 

our baseline regressions. For robustness checks, we also use data series on gross capital 

formation for calculating domestic investment. For expected output, the first-order 

autoregressive model, AR (1), of the real GDP for each country is estimated and the predicted 

values are used as proxy for it. The rate of inflation is based on the consumer prices. Uncertainty 

is measured by a 3-year rolling window standard deviation of the rate of inflation based on 

consumer prices. Openness is measured as the sum of export and import as a percentage of GDP. 
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The baseline regressions are estimated using the difference GMM and the system GMM 

methods. The first two columns of Table 1 present the coefficients of the difference GMM and 

the system GMM methods without external instruments. The last two columns record the 

coefficients with external instruments.  

Our dependent variable is domestic investment, which is calculated, as mentioned above, by 

subtracting foreign direct investment from gross fixed capital formation (GFCF). Since GFCF 

includes foreign as well as domestic investment, in order to calculate investment only by 

domestic entrepreneurs, we need to make this adjustment.  

The coefficients of our baseline regressions obtained from the difference and the system GMM 

methods indicate that each dollar increase in FDI reduces domestic investment between 54 and 

62 cents. These findings are statistically significant at 1 percent. So, our results indicate that 

there is a crowding out effect in our sample countries from FDI. If negative spillover 

(competition effect) dominates the positive externalities (imitation, labour turnover, export, 

linkages, etc.) from FDI, such an impact is expected. 
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Table 1: The impact of FDI on domestic investment in low- and middle-income countries, 1980–2012. 

Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) 

Independent variables DGMM SGMM DGMM SGMM 

 with internal instruments including external instruments 

     

Lagged domestic investment 0.033 0.244** 0.032 0.396*** 

 (0.209) (0.108) (0.138) (0.106) 

Expected real GDP -0.000 0.000 -0.000 -0.000 

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

Real interest rate -0.079 0.011 -0.044 -0.039 

 (0.052) (0.035) (0.052) (0.041) 

Rate of inflation -0.003 -0.005 -0.001 0.000 

 (0.004) (0.005) (0.002) (0.003) 

Uncertainty -0.000 -0.000 -0.000 -0.001* 

 (0.001) (0.001) (0.000) (0.000) 

Exchange rate -0.000 0.000 -0.000 0.000 

 (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.097* 0.042** 0.098* 0.030 

 (0.054) (0.020) (0.057) (0.021) 

FDI-GDP ratio -0.558*** -0.538*** -0.584*** -0.618*** 

 (0.149) (0.167) (0.137) (0.153) 

Observations 418 495 418 495 

Number of countries 69 74 69 74 

F test (p-value) 9.13e-10 0 0 0 

Number of instruments 59 67 63 72 

Hansen Test (p-value) 0.458 0.561 0.606 0.412 

AR(1) p-value 0.307 0.0101 0.203 0.00215 

AR(2) p-value 0.0549 0.0901 0.0655 0.125 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Domestic Investment = Gross fixed capital formation (GFCF) - foreign direct investment. Estimators: 

DGMM = The difference generalized method of moments (GMM) estimator, SGMM= The system GMM 

estimator. Please refer to appendix Table A1 for description of the Independent variables. 
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We also observe that trade openness has a statistically significant positive impact on domestic 

investment in some specifications. The estimated coefficients indicate that for each dollar 

increase in trade, domestic investment increases by 4 to 10 cents. We also observe that lagged 

domestic investment has a statistically significant positive impact on domestic investment. 

However, other variables included in our baseline regressions are found to have a neutral impact 

on domestic investment. 

The diagnostic test results indicate that the instruments included in our models are as a group 

exogenous and there is no second-order serial autocorrelation among the residuals. The Hansen 

J-test, conducted to test the validity of instruments, shows that instruments are valid, since p 

values are greater than .05. The p values from the Arellano-Bond second-order autocorrelation 

test, AR (2), ensure that there is no second-order serial correlation among the residuals. These 

test results suggest that the models are correctly specified.  

Robustness Checks 

We check robustness of our results in a number of ways. We use data from alternative sources, 

employ alternative measures of domestic investment, adopt stock measure of FDI and domestic 

investment, and apply alternative estimation methods that account for cross-sectional 

dependence, assume heterogeneity of parameters, and control for unobservable factors that 

influence the regressors. We make different assumptions about the error structure, use both 

dynamic and static panel data methods, and apply both single and simultaneous equation panel 

data methods. 
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Robustness Checks with alternative data 

For a robustness check, we collect data on our variables from alternative sources. We use two 

measures of domestic investment for a robustness check. The first measure is based on World 

Bank data. We subtract FDI from gross capital formation, instead of gross fixed capital 

formation, as we did in the case of baseline regressions, to calculate domestic capital formation. 

This is our first measure of domestic investment. The second measure is based on data from the 

Penn World Table 7.1. We also subtract FDI from investment to calculate our second measure of 

domestic capital formation. 

Instead of using real interest rate, in our robustness regressions, we include the lending interest 

rate on the short- and medium-term borrowing in the private sector. The rate of inflation is now 

based on the GDP deflator, not on consumer prices, as considered in the baseline regressions. 

The measure of uncertainty is now calculated as the 3-year rolling window standard deviation of 

the rate of inflation based on the GDP deflator. Unlike the baseline regressions, in this case, we 

consider the real openness measured as the sum of export and import as a percentage of GDP at 

2005 constant prices. However, we use the same data on the exchange rate. 
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Table 2 presents the coefficients of our regressions for robustness checks with data from 

alternative sources. For the first two columns, data on the dependent variable are based on the 

World Bank and for the last two columns; data on the dependent variable are based on the Penn 

World Tables 7.1. 

The estimates provide similar evidence as that which we find in our baseline regressions. We 

observe that FDI crowds out domestic investment in our sample countries. The coefficients on 

FDI vary between -0.38 and -0.58 and are significant at one percent, which indicates that for 

each dollar increase in inward FDI, domestic investment decreases between 38 to 58 cents.  

We also find that uncertainty influences investment negatively. This is expected, because 

investment is irreversible in nature. If local investors are uncertain about the future political, 

social, and economic environment, they will be reluctant to commit large expenditures on fixed 

assets. 

Our models pass the diagnostic tests required to ensure validity of our estimates. The Hansen J-

test confirms that the instruments are valid and the Arellano-Bond second-order autocorrelation 

test, AR (2), affirms that there is no second-order serial correlation among the residuals. These 

test results confirm that the models are correctly specified. 
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Table 2:  The impact of FDI on domestic investment in low- and middle-income countries: Robustness 

checks with alternative data 

 (1) (2) (3) (4) 

Independent variables Dependent variable  

 Domestic capital formation 

(World Bank Data) 

Domestic  capital  formation2 

(PWT Data ) 

 DGMM SGMM DGMM SGMM 

     

Lagged capital formation  0.094 0.215**   

 (0.139) (0.097)   

Expected GDP 0.000 0.000 -0.000 -0.000 

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

Lending interest rate 0.000 -0.000 0.000 0.000 

 (0.000) (0.000) (0.000) (0.001) 

Rate of inflation 2 0.000 0.000 -0.001 -0.000 

 (0.001) (0.001) (0.001) (0.001) 

Uncertainty2 -0.001 -0.001** -0.001 -0.001* 

 (0.001) (0.000) (0.001) (0.001) 

Exchange rate 0.001 0.000 0.001 0.000 

 (0.001) (0.000) (0.001) (0.000) 

Real trade openness 0.020 0.008 0.029 -0.018 

 (0.049) (0.047) (0.058) (0.055) 

FDI-GDP ratio -0.468*** -0.373** -0.584*** -0.454 

 (0.168) (0.177) (0.201) (0.289) 

Lagged capital formation   0.131 0.164 

   (0.113) (0.137) 

     

Observations 507 591 544 627 

Number of countries 81 83 83 83 

F test (p-value) 0 0 0 0 

Number of instruments 66 74 66 74 

Hansen Test (p-value) 0.747 0.547 0.272 0.175 

AR(1) p-value 0.165 0.0135 0.478 0.373 

AR(2) p-value 0.0477 0.0458 0.104 0.183 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Domestic capital formation = Gross capital formation (GFCF) - foreign direct investment. Estimators: 

DGMM = The difference generalized method of moments (GMM) estimator, SGMM = The system 

GMM estimator. Please refer to appendix Table A1 for description of the variables. 
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Robustness Checks with Total Investment 

We check the robustness of our results by using total investment as the dependent variable and 

including all independent variables in our baseline regressions. We use data on gross fixed 

capital formation and gross capital formation from the World Bank as measures of total 

investment. Total investment includes foreign as well as domestic investment. 

Since we have a different definition of the dependent variable, we will interpret the regression 

coefficients differently to draw a conclusion on crowding in or crowding out from foreign 

investment. 

In this case, a coefficient of FDI greater than one indicates that a dollar of inward FDI adds more 

than a dollar to total investment, stimulating domestic investment, and suggesting a 

complementarity between FDI–domestic investment (DI) that causes crowding in. In this case, a 

positive externality from FDI is expected. On the other hand, an FDI coefficient of less than one 

suggests substitutability between FDI and domestic investment (DI), a negative externality from 

FDI, and a crowding out. In this case, a dollar of FDI adds less than a dollar to total investment 

and causes a crowding out of domestic investment. An FDI coefficient equal to one indicates 

neutrality of FDI: it neither causes a crowding out nor a crowding in of domestic investment.    

Table 3 presents the results of our regressions with total investment as the dependent variable. 

The first two columns record the difference and the system GMM estimates with gross fixed 

capital formation as the dependent variable. The last two columns record the difference and the 

system GMM estimates with capital formation as the dependent variable.  
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Table 3:  The impact of FDI on domestic investment in low- and middle-income countries — Robustness 

checks with different dependent variables.  

 

 (1) (2) (3) (4) 

Independent variables Dependent Variables 

 Gross fixed capital 

formation 

Gross capital  

formation 

 DGMM SGMM DGMM SGMM 

     

Lagged gross fixed capital formation 0.193 0.502***   

 (0.189) (0.110)   

Expected real GDP -0.000 -0.000 -0.000* 0.000 

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

Real interest rate -0.074* 0.031 -0.087 0.034 

 (0.041) (0.047) (0.077) (0.050) 

Rate of inflation -0.004 -0.003 -0.002 -0.005 

 (0.004) (0.003) (0.006) (0.004) 

Uncertainty -0.000 -0.000 0.000 0.000 

 (0.000) (0.000) (0.001) (0.001) 

Exchange rate -0.000 0.000 -0.001 0.000 

 (0.000) (0.000) (0.001) (0.000) 

Trade openness 0.090* 0.025 0.125** 0.040 

 (0.047) (0.035) (0.049) (0.040) 

FDI-GDP ratio 0.392*** 0.136 0.445*** 0.332** 

 (0.133) (0.135) (0.166) (0.166) 

Lagged gross capital formation   0.122 0.348*** 

   (0.200) (0.123) 

     

Observations 422 499 424 502 

Number of countries 69 74 69 74 

F test (p-value) 3.89e-10 0 0 0 

Number of instruments 59 67 59 74 

Hansen Test (p-value) 0.544 0.409 0.493 0.547 

AR(1) p-value 0.117 0.00952 0.180 0.0134 

AR(2) p-value 0.172 0.561 0.0932 0.226 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Our regression estimates, once again, reinforce our findings from the previous models: FDI 

partially crowds out domestic investment. The coefficient of FDI is less than 1, which indicates 

that a dollar of FDI adds less than a dollar to total investment. This lends supports to the 

hypothesis that FDI causes negative externality and crowds out domestic investment. Our 

findings in most of the specifications are statistically significant. The coefficients lie between 

0.33 and 0.45, which indicates that if FDI increases by one dollar, total investment will increase 

between 33 and 45 cents. Since the increase in total investment is less than a dollar, coefficients 

of our regression models suggest crowding out from FDI inflows. 

However, in this case we observe only partial crowding out, since the coefficient of FDI-GDP is 

positive but less than 1. This means that overall investment increases with FDI but it increases by 

less than the amount of the FDI.  If the coefficient is negative, overall investment decreases with 

FDI and the crowding out is complete.  

Our models also pass the diagnostic tests. Instruments are found to be valid since the Hansen J-

test p-values are above .05. For the Arellano-Bond second-order autocorrelation test, AR (2), p-

values are above .05, which leads us not to reject the null that there is no second-order serial 

correlation among the residuals. These test results, once again, suggest that the models are 

correctly specified. 
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Robustness Checks with Stock of FDI 

We further check robustness considering stock measures of domestic investment and foreign 

direct investment. Since our objective is to assess the crowding out effect of domestic investment 

from FDI, stock of FDI is a better measure of foreign investment for the following reasons. First, 

FDI stock is a better proxy for the number of foreign firms operating in a host country (Wang, 

2010). Second, the stock of FDI is also a better measure of capital ownership of foreign firms 

operating in host countries because it includes financing from local capital markets (Devereux 

and Griffith, 2002). Third, FDI stocks are much less volatile than flows, which are heavily 

influenced by one or a few large takeovers, especially in a small country (Bénassy Quéré, 

Coupet, and Mayer, 2007). Fourth, FDI flows capture the impact of new foreign capital on 

domestic investment, while FDI stock captures the overall impact of foreign capital on domestic 

investment (Cole, Elliott, and Fredriksson, 2006). Finally, for capturing the dynamic effects of 

foreign capital on domestic investment, FDI stock is also a better measure of foreign ownership 

than FDI flow. 

Since the stock of FDI is a better measure of foreign ownership of capital or a better proxy for 

the number of foreign firms operating in a host country, we use FDI stock as a percentage of 

GDP as the independent variable.  

We construct a series of domestic capital stock from the Penn World Table 8.1- capital stock at 

current purchasing power parity prices (PPPs). We subtract FDI stock from this series to 

determine domestic capital stock. Finally, we express the capital stock as a percentage of GDP. 

This gives us a measure of domestic capital stock as a percentage of GDP, which is our 
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dependent variable. We use the same set of independent variables that is included in the baseline 

regressions. 

Table 4 presents the coefficients of our regression models with stock measures of investment.  

When we use stock measures of foreign and domestic investment, our conclusions remain 

unchanged: foreign capital crowds out domestic investment. We observe a negative correlation 

between FDI and domestic investment. However, only one coefficient of FDI is found to be 

statistically significant at 1 percent. This coefficient suggests that one dollar of FDI decreases 

domestic investment by 74 cents. Our models also pass the diagnostic tests.  

Robustness Checks with Homogeneous and Heterogeneous Panel Data Methods 

For further robustness checks, we apply different estimation methods that can account for 

heterogeneity of parameters, nonstationarity of variables, and cross-section dependence. We also 

make different assumptions about the error structure and use both dynamic and static panel data 

methods. We use data in its original form without averaging for 3-year intervals. This gives us an 

additional way of checking the robustness of our results, to account for the possibility that 

averaging may lead to loss of dynamism in the data series. 

As homogeneous panel data methods, we apply the pooled OLS with year fixed effects, the 2-

way fixed effects, and the common correlated effects pooled Pesaran (2006) CCEP estimator. 

Time and country effects are included in the first two estimators to account for unobservables. 

On the other hand, in the CCEP estimator, cross-section averages of the regressors and the 

dependent variables are interacted with the time dummies to control for unobservables. 
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Table 4:  The impact of FDI on domestic investment in low- and middle- income countries — Robustness 

checks with Stock variables.  

 

 (1) (2) 

Independent variables Dependent variable 

 Capital stock at current prices 

 DGMM SGMM 

   

Lagged nominal capital stock 0.780*** 0.841*** 

 (0.084) (0.071) 

Expected real GDP 0.000 -0.000 

 (0.000) (0.000) 

Real interest rate 0.074 0.052* 

 (0.057) (0.030) 

Rate of inflation 0.004 0.001 

 (0.004) (0.001) 

Uncertainty 0.000 -0.000 

 (0.000) (0.000) 

Exchange rate 0.000 0.000 

 (0.000) (0.000) 

Trade openness 0.005 0.008 

 (0.011) (0.015) 

FDI stock-GDP ratio -0.545 -0.741*** 

 (0.785) (0.048) 

Observations 402 472 

Number of countries 62 67 

F test (p-value) 0 0 

Number of instruments 45 53 

Hansen Test (p-value) 0.0493 0.145 

AR(1) p-value 0.0823 0.0213 

AR(2) p-value 0.0568 0.0642 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Appendix Table A4 presents the coefficients of our regression models, estimated using 

homogeneous panel data methods. The coefficients of FDI, obtained from the above methods, 

are much closer to those obtained from the difference GMM and the system GMM methods in 

the baseline regressions. Our coefficients suggest that each dollar of FDI inflow causes domestic 

investment to decrease by from 50 to 65 cents and supports the crowding out hypothesis. All 

coefficients are significant at one percent level.  

The estimates of the dynamic versions of the above models (POLS, 2FE, and CCEP) are reported 

in Appendix Table 5. The coefficients of FDI in dynamic versions of all three methods are 

negative and statistically significant at 1 percent and range from -0.27 to -0.64, which indicates 

that for each dollar of FDI inflows, domestic investment decreases by from 27 cents to 64 cents. 

We apply two heterogeneous panel data methods: the Pesaran and Smith (1995) Mean Group 

MG estimator and the Pesaran (2006) Common Correlated Effects Mean Group CCEMG 

estimator. We include a trend in the MG estimator to account for unobservables. The CCEMG 

estimator includes cross-section averages of the regressors and the dependent variable to control 

for unobservables. 

Appendix Table A6 presents the coefficients obtained from both the static and dynamic versions 

of the heterogeneous panel data methods. The coefficients of FDI are negative and significant at 

1 percent and vary between -0.82 to -1.04. These coefficients lend support to the crowding out 

hypothesis and indicate that for each dollar of inward FDI, domestic investment decreases by 

from 82 cents to $1.04. 
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We report results of some diagnostic tests for evaluation of our empirical models.  We apply the 

Maddala and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the 

Pesaran (2003) CADF test to test stationarity of the residual series obtained from different 

models. We observe that the residual series obtained from the dynamic pooled OLS and the static 

and dynamic common correlated effects pooled (CCEP) methods are stationary. These models 

suggest that the empirical specifications capture the long-run equilibrium relationship and the 

models are well specified. The residual series derived from other methods are ambiguous. 

We also apply the Pesaran (2004) test to detect cross-section dependence in residuals. The null 

hypothesis of this test is residuals are cross-sectionally independent. The estimated p-values give 

evidence of cross section dependence in the residuals obtained from the two- way- fixed effects, 

static and dynamic common correlated effects mean group, and static mean group estimation 

methods. The residuals derived from other models appear to be cross-sectionally independent. 

Thus, the test results give mixed evidence on existence of cross section dependence in the 

residuals. As a measure of goodness of fit, we also report the root mean squared error (RMSE) 

statistic for each regression model.  

Stata routine xtmg is used to estimate the Pesaran and Smith (1995) Mean Group MG estimators 

and the Pesaran (2006) Common Correlated Effects Mean Group CCEMG estimators. 

  



142 
 

Robustness Checks with Simultaneous Equation Method 

As mentioned above, the difference and the system GMM methods may suffer from a weak 

instruments problem and may produce spurious estimates. In order to check robustness, so far we 

have applied single-equation methods. As an additional robustness check, we now apply a 

simultaneous equation method that can overcome the problem of endogeneity, which is a major 

concern in our estimate.  

In order to apply the simultaneous equation method, we need two equations. In addition to the 

investment function that we have estimated by the GMM methods, we construct another 

equation, the foreign direct investment function, with FDI as the dependent variable. The 

regressors included in the FDI function are real GDP per capita, growth rate of per capita GDP, 

trade openness, exchange rate, and inflation rate. These regressors are selected on the basis of a 

literature survey. We keep the number of variables in this equation small due to data constraints. 

These two equations constitute a system of equations that we estimate to determine the impact of 

FDI on domestic investment.  

We estimate our system of equations by the Seemingly Unrelated Regressions (SUR) panel data 

method. We estimate the model by the systemfit package of language R. The results are reported 

in Appendix Table A7. The coefficient of FDI in our investment function, controlling for the 

cross-sectional dependence, once again, reinforces our previous finding that FDI negatively 

influences domestic investment, which is statistically significant at one percent. The coefficient 

of FDI in the investment function (equation 1) is -0.68, which indicates that a dollar of FDI 

decreases domestic investment by 68 cents. 
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We also observe that trade openness influences domestic investment positively and the 

coefficient of this variable is also significant at one percent. This finding is consistent with the 

earlier estimate from the single-equation approach. 

In the FDI equation, the lagged growth rate of per capita GDP, a proxy for measuring market 

growth potential, is found to have a positive influence on FDI. This is expected, because foreign 

investors will prefer a country with higher potential for market growth. A market with better 

growth rates also provides MNEs with an opportunity to earn more profits. Since MNEs prefer to 

invest in tradable sectors, a country’s degree of openness to trade influences the location choice 

positively: a more open economy is expected to attract more FDI. Our coefficient also supports 

this hypothesis: the coefficient of trade openness is found to influence FDI positively. The 

coefficients of these two variables are significant at one percent. 
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Extension with Additional Controls 

Table 5 and Table 6 present the coefficients of our extended models. Equations 1 and 2 in Table 

5 include domestic savings to the baseline regression model, and the coefficients from the 

difference and the system GMM methods are reported in the first two columns. On the other 

hand, Equations 3 and 4 include the terms of trade, and their coefficients are reported in the last 

two columns of the table.  

The coefficient of domestic saving is positive and significant at one percent. For an increase of 

one dollar in domestic saving, investment increases by 22 cents. The relationship between the 

loan ratio and domestic investment is positive and also significant at one percent. These 

coefficients imply that for each dollar increase in foreign loan, domestic investment increases by 

47 to 69 cents. These findings suggest that foreign loans are an important source for domestic 

investment in the sample countries. Here loans includes public and publicly guaranteed and 

private nonguaranteed commercial bank loans and public and publicly guaranteed loans from 

other private creditors. Please refer to Appendix Table A-2 for a description of this variable. 

We include one year lag of terms of trade, since past value of terms of trade is expected to 

influence current investment. Terms of trade is found to have no influence on domestic 

investment as the coefficient of this variable is insignificant in both equations. The coefficient of 

the age dependency ratio is negative and statistically significant at one percent in one equation. 

This indicates that an increase in the share of the young and the old people in the total population 

adversely affects domestic investment.  
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Table 5:  The impact of FDI on domestic investment in low- and middle-income countries — Extension 

with additional controls. Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) 

Independent variables DGMM SGMM DGMM SGMM 

     

Lagged domestic investment 0.048 0.389*** 0.136 0.343*** 

 (0.160) (0.088) (0.139) (0.122) 

Expected real GDP -0.000 -0.000 -0.000 0.000 

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

Real interest rate -0.090 0.050 -0.066 -0.002 

 (0.087) (0.052) (0.086) (0.069) 

Rate of inflation -0.006 -0.006 -0.004 -0.001 

 (0.004) (0.005) (0.004) (0.003) 

Uncertainty 0.000 0.001 -0.001** -0.001 

 (0.001) (0.001) (0.000) (0.000) 

Exchange rate -0.001 -0.000 0.000 0.000 

 (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.126*** 0.089*** 0.035 0.031 

 (0.045) (0.032) (0.040) (0.029) 

Domestic saving 0.222* 0.216***   

 (0.117) (0.058)   

FDI-GDP ratio -0.661*** -0.616*** -0.814*** -0.665*** 

 (0.179) (0.141) (0.100) (0.179) 

Lagged terms of trade   0.020 0.024 

   (0.020) (0.024) 

     

Observations 417 493 335 409 

Number of countries 68 73 68 72 

F test (p-value) 0 0 0 0 

Number of instruments 66 59 66 67 

Hansen Test (p-value) 0.455 0.414 0.319 0.180 

AR(1) p-value 0.120 0.00138 0.0743 0.00992 

AR(2) p-value 0.0503 0.262 0.0664 0.0728 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Table 6:  The impact of FDI on domestic investment in low- and middle-income countries — Extension 

with additional controls. Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) 

Independent variables DGMM SGMM DGMM SGMM 

     

Lagged domestic investment 0.012 0.316** 0.032 0.214 

 (0.188) (0.141) (0.190) (0.131) 

Expected real GDP -0.000 -0.000 -0.000 -0.000 

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

Real interest rate -0.089 -0.038 -0.077** -0.023 

 (0.057) (0.045) (0.037) (0.053) 

Rate of inflation -0.002 -0.005 -0.002 -0.005 

 (0.003) (0.004) (0.003) (0.004) 

Uncertainty -0.000 -0.000 -0.000 -0.000 

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

Exchange rate -0.000 -0.000 -0.001 -0.000 

 (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.074 0.046 0.055 0.015 

 (0.050) (0.031) (0.039) (0.027) 

Age dependency ratio 0.068 -0.265***   

 (0.147) (0.090)   

FDI-GDP ratio -0.675*** -0.666*** -0.981*** -0.846*** 

 (0.129) (0.156) (0.140) (0.188) 

Loan-GDP ratio   0.692** 0.468** 

   (0.279) (0.190) 

     

Observations 408 484 409 484 

Number of countries 67 73 67 72 

F test (p-value) 0 0 0 0 

Number of instruments 58 59 58 59 

Hansen Test (p-value) 0.477 0.678 0.677 0.468 

AR(1) p-value 0.354 0.0175 0.187 0.0229 

AR(2) p-value 0.0440 0.114 0.107 0.101 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Extension: Influence of Inward FDI on Private and Public Investment 

So far, we have considered domestic investment as our dependent variable. This measure of 

investment includes investment in both private and public sectors. Now, we split domestic 

investment into private and public investment and assess the influence of FDI on each type of 

investment. This also gives us an additional way of checking the robustness of our result with 

private investment as the dependent variable. We calculate public investment by subtracting 

private investment and FDI from gross fixed capital formation.  

We estimate two investment functions: one with private investment as the dependent variable 

and the other one with public investment as the dependent variable. Both functions are estimated 

using the difference and the system GMM methods. The coefficients of these models are 

reported in Table 7. 

The coefficient of FDI in the investment function with private investment as the dependent 

variable is negative and significant at one percent. This suggests that FDI negatively influences 

private investment in the recipient countries. The coefficients of FDI are -0.80 and -0.82 from the 

difference and the system GMM methods respectively, which indicates that one dollar of inward 

FDI decreases private domestic investment by 80 to 82 cents. However, FDI does not have any 

significant influence on public investment. Neither of the coefficients of FDI in the investment 

function with public investment as the dependent variable is found to be statistically significant. 
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Table 7:  The impact of FDI on private and public investment in low- and middle-income countries  

Dependent variable: Private and public investment as a share of GDP 

 

 (1) (2) (3) (4) 

Independent variables Private Investment Public Investment 

 DGMM SGMM DGMM SGMM 

     

Lagged private investment -0.020 0.226   

 (0.147) (0.138)   

Expected real GDP -0.000 -0.000 -0.000 -0.000 

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

Real interest rate 0.035 0.078 -0.061* -0.045 

 (0.058) (0.063) (0.033) (0.037) 

Rate of inflation 0.001 -0.001 -0.003** -0.002 

 (0.002) (0.002) (0.001) (0.002) 

Uncertainty -0.001 -0.000 0.001 0.001 

 (0.001) (0.001) (0.001) (0.000) 

Exchange rate -0.003 0.000 0.000 -0.000 

 (0.003) (0.000) (0.005) (0.000) 

Trade openness 0.081 0.020 0.059** 0.017 

 (0.050) (0.026) (0.027) (0.019) 

FDI-GDP ratio -0.821*** -0.804*** 0.057 -0.027 

 (0.170) (0.251) (0.121) (0.103) 

Lagged public investment   -0.119 -0.147 

   (0.236) (0.275) 

     

Observations 287 356 287 356 

Number of countries 61 67 61 67 

F test (p-value) 0 0 6.79e-05 0 

Number of instruments 45 53 45 53 

Hansen Test (p-value) 0.544 0.580 0.0817 0.263 

AR(1) p-value 0.0642 0.0124 0.358 0.523 

AR(2) p-value 0.461 0.935 0.302 0.308 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Extension: Influence of Mergers and Acquisitions and Greenfield Investment on Domestic 

investment 

Columns 1 and 2 of Table 8 present the difference in GMM estimates, with M&As and 

greenfield investments, respectively, as the independent variable. The system GMM estimates of 

these two equations are presented in columns 3 and 4 of the same table. We find that both M&As 

and greenfield investments decrease domestic investment. However, M&As have stronger 

negative influence on domestic investment.  

For a one dollar increase in the value of M&As, domestic investment decreases by $1.43 and 

$2.03, according to the difference GMM and the system GMM estimators, respectively. On the 

other hand, for the same increase in greenfield investment, domestic investment decreases by 

$1.24 and $0.95. The above coefficients are significant at one percent. The larger decrease in 

domestic investment from M&As is expected, since these transactions only transfer ownership of 

fixed assets from local firms to foreign firms. So, M&As are expected to reduce investment in 

local ownership significantly. On the other hand, greenfield investment displaces domestic 

investment through adverse competition, but since it also creates demand for local inputs, such 

investment may not reduce domestic investment as severely as we observe in case of M&As. 

The estimation method would be more efficient if we include both mergers & acquisitions and 

greenfield investment as the independent variable in each equation. But if we do that, the 

coefficients turn inconsistent when we apply both the difference GMM and system GMM 

methods, and we cannot make any conclusion on the basis of these findings. For this reason, we 

include either mergers & acquisitions or greenfield investment as the independent variable in 

each equation. 
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Table 8:  The impact of greenfield investment and mergers & acquisitions on domestic investment in low- 

and middle-income countries  

Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) 

Independent variables DGMM SGMM DGMM SGMM 

     

Lagged domestic investment 0.075 -0.019 0.196 0.328* 

 (0.266) (0.252) (0.168) (0.189) 

Expected real GDP 0.000 -0.000* 0.000 -0.000 

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

Real interest rate 0.056 -0.085 -0.011 -0.075 

 (0.081) (0.076) (0.059) (0.086) 

Rate of inflation 0.001 0.001 -0.005 -0.004 

 (0.002) (0.002) (0.005) (0.005) 

Uncertainty -0.000 -0.000 -0.000 -0.001 

 (0.001) (0.001) (0.001) (0.001) 

Exchange rate -0.000 -0.000 0.000 0.000 

 (0.001) (0.000) (0.000) (0.000) 

Trade openness 0.097 0.105*** -0.017 0.020 

 (0.078) (0.031) (0.056) (0.029) 

Mergers & Acquisitions -1.428**  -2.033***  

 (0.631)  (0.660)  

Greenfield investment  -1.241***  -0.949*** 

  (0.242)  (0.249) 

     

Observations 294 294 324 324 

Number of countries 56 56 61 61 

F test (p-value) 0 1.82e-10 0 0 

Number of instruments 36 43 51 51 

Hansen Test (p-value) 0.0815 0.244 0.199 0.323 

AR(1) p-value 0.327 0.103 0.0657 0.0266 

AR(2) p-value 0.0163 0.636 0.0214 0.893 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Extension: Contemporaneous and long-run impact of FDI on domestic investment 

Up until now, we have focused only on the contemporaneous impact of FDI on domestic 

investment. Now, we want to explain the long-run impact of FDI.  

We use equation (ix) to calculate the long run coefficients of FDI. Our estimated coefficients are 

presented in Table 9. We find that the coefficients of contemporaneous FDI are again negative 

and significant across all specifications. This implies that that the contemporaneous FDI causes 

crowding out of domestic investment. The coefficients of lagged FDI variables are positive, but 

significant only at the first lag. These imply that FDI leads to initial crowding in after the foreign 

investment takes place. The estimated coefficients on FDI at 1-year lag ranges from 0.37 to 0.46, 

which indicates that FDI increases domestic investment between $0.37 and $0.46 one year after 

the investment. The coefficients are significant in 3 out of 4 equations. 

The long-run coefficients of FDI lie between -0.23 and -1.16, as reported in the same table. This 

indicates that, in the long run, each dollar of inward FDI decreases domestic investment between 

23 cents and $1.16. Following Agosin and Machado (2005), we add two lags of domestic 

investment and foreign direct investment to calculate the long-run coefficients of FDI. 

The above findings suggest that although the impact of FDI on domestic investment is positive 

one year after the initial investment, both the contemporaneous and long-run impacts are 

negative. So, the estimated coefficients of FDI produce evidence that FDI crowds out domestic 

investment both contemporaneously and in the long run.   
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Table 9:  The impact of contemporaneous and lagged FDI on domestic investment in low- and middle- 

income countries 

 

 (1) (2) (3) (4) 

 Dependent variable: 

Independent variables Domestic Investment Domestic capital formation 

 DGMM SGMM DGMM SGMM 

     

Domestic investment (-1) 0.044 0.412**   

 (0.316) (0.160)   

Domestic investment (-2) 0.052 0.184   

 (0.136) (0.141)   

Expected real GDP 0.000 0.000 0.000 0.000 

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

Real interest rate -0.039 0.006 -0.040 0.018 

 (0.063) (0.051) (0.063) (0.058) 

Rate of inflation -0.002 -0.003 -0.004 -0.005 

 (0.003) (0.003) (0.003) (0.003) 

Uncertainty 0.000 -0.000 0.000 -0.000 

 (0.001) (0.000) (0.001) (0.000) 

Exchange rate 0.000 0.000 -0.000 0.000 

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

Trade openness 0.073 0.025 0.117** 0.031 

 (0.049) (0.035) (0.053) (0.035) 

FDI-GDP ratio -0.733*** -1.012*** -0.603** -1.043*** 

 (0.209) (0.115) (0.252) (0.183) 

FDI-GDP ratio (-1) 0.365* 0.459*** 0.265 0.411*** 

 (0.208) (0.158) (0.181) (0.150) 

FDI-GDP ratio (-2) 0.084 0.016 0.106 0.001 

 (0.166) (0.105) (0.205) (0.127) 

Domestic capital formation (-1)   -0.085 0.336* 

   (0.286) (0.184) 

Domestic capital formation (-2)   0.070 0.120 

   (0.146) (0.124) 

Long run coefficient of FDI -0.314 -0.901 -0.229 -1.160 

Observations 376 452 379 456 

Number of countries 66 73 68 73 

F test (p-value) 0 0 0 0 

Number of instruments 47 58 47 58 

Hansen Test (p-value) 0.585 0.651 0.609 0.842 

AR(1) p-value 0.342 0.0528 0.490 0.0581 

AR(2) p-value 0.371 0.395 0.213 0.499 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Does impact of FDI on domestic investment depend on the level of income? 

Does income dampen the crowding out effect of FDI? In order to address this, we divide our 

sample into two groups in terms of per capita real GDP. In order to do that, we calculate the 

mean per capita real GDP of each country and place a country in the lower income group if the 

mean per capita real GDP falls in the lower 50
th

 percentile. On the other hand, if the mean per 

capita real GDP of a country falls in the upper 50
th

 percentile, we consider that country as a high 

income country. We split FDI into two variables: FDI in low- income countries and FDI in high-

income countries. We include these two variables in our models as regressors to determine 

whether the impact of FDI on domestic investment differs with income. The coefficients of the 

estimated models are presented in Table 10. 

Our regression results indicate that FDI crowds out domestic investment in both the low-and 

high-income countries, but the effect is stronger in the high-income countries. For each dollar of 

inward FDI, domestic investment decreases by 43 and 31 cents, respectively, in the low-income 

countries, according to the difference and the system GMM estimators. The coefficients of FDI 

are statistically significant in both specifications. In the high-income countries, for each dollar 

increase in inward FDI, domestic investment decreases by 70 and 80 cents, respectively. These 

coefficients are also statistically significant. So, the above findings suggest that the adverse 

impact FDI on domestic investment is more pronounced in the high-income countries. This is 

because the high-income countries are more open and more exposed to the foreign competition, 

which exerts larger crowding out impact on these countries.   
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Table 10:  The impact of FDI on domestic investment in low- and high-income countries. Dependent 

variable: Domestic Investment as a share of GDP 

 

 (1) (2) 

Independent variables DGMM SGMM 

   

Lagged domestic investment 0.106 0.339*** 

 (0.193) (0.102) 

Expected real GDP -0.000 0.000 

 (0.000) (0.000) 

Real interest rate -0.069 0.013 

 (0.046) (0.041) 

Rate of inflation -0.004 -0.004 

 (0.003) (0.004) 

Uncertainty -0.000 0.000 

 (0.000) (0.001) 

Exchange rate -0.001 0.000 

 (0.001) (0.000) 

Trade openness 0.104** 0.040* 

 (0.052) (0.022) 

FDI-GDP ratio in low income countries -0.428*** -0.310** 

 (0.161) (0.152) 

FDI-GDP ratio in high income countries -0.697*** -0.805*** 

 (0.163) (0.158) 

Observations 418 495 

Number of countries 69 74 

F test (p-value) 0 0 

Number of instruments 58 67 

Hansen Test (p-value) 0.506 0.367 

AR(1) p-value 0.169 0.00295 

AR(2) p-value 0.0602 0.0923 

chi-square test 2.294 7.083 

p value 0.130 0.00778 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

  



155 
 

We also perform Chi-square test to see whether the coefficient of FDI in low income countries 

differ from that of FDI in high income countries. The estimated value of Chi square statistic and 

the associated p values are reported in the table. The null of this test is equality of the 

coefficients. We fail to reject null in the first specification of Table-10, which provide evidence 

that the slope coefficients are different. 

Extension: Which factors promote domestic investment? 

We observe in the preceding section that the high-income countries are more protected from the 

adverse impact of FDI. Empirical findings suggest that the high-income countries are more open, 

equipped with better institutions and a more developed financial system. They have a larger 

stock of human capital and superior infrastructure. Do these characteristics of the high-income 

countries dampen the adverse impact of FDI on domestic investment? We will address this now.   

Institutions 

We use the Worldwide Governance Indicators (WGI) of the World Bank as measures of 

institutions. The Worldwide Governance Indicators (WGI) project publishes six different 

indicators each year, each representing a different dimension of governance: voice and 

accountability, political stability and lack of violence, government effectiveness, regulatory 

quality, rule of law, and control of corruption. Value of each indicator lies between −2.5 to 2.5 

and a larger value indicates better institutional outcomes. These indicators are based on 

information collected from extensive cross-country surveys and expert opinions.  
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We develop a composite governance index to measure institution from these indicators. We sum 

the value of all of the indicators and rescale the score between 0 and 1 to construct this index, 

calculate the mean score for each country, and divide our sample countries into two groups 

according to this index: countries with low governance infrastructure and countries with high 

governance infrastructure. 

A country is considered to have low governance infrastructure if the mean composite governance 

index of that country falls in the lower 50th percentile. On the other hand, if this mean lies in the 

upper 50th percentile, we place it in the group of countries with high governance infrastructure.  

After classifying countries into two groups with respect to their governance infrastructure index, 

we divide FDI into two components: FDI in countries with low governance infrastructure and 

FDI in countries with high governance infrastructure. We include these two variables in our 

models to assess whether the impact of FDI on domestic investment differs with respect to 

quality of institutions. Table 11 presents the results of regressions including these two variables. 

We observe that FDI has a negative influence on domestic investment in each group of countries, 

but the influence is much stronger in countries with low governance infrastructure. The 

coefficients from the difference GMM method suggest that one dollar increase in FDI in low 

governance infrastructure countries leads to a decrease in domestic investment by 73 cents, while 

such an increase leads to a decline in domestic investment by 44 cents in countries with high 

governance infrastructure. The system GMM method also produces similar estimates. According 

to this method, a dollar increase in inward FDI results in a decrease of 77 cents in domestic 

investment in countries with low governance infrastructure and 40 cents in countries with high 

governance infrastructure. All coefficients are statistically significant. 
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The coefficients of FDI presented in Table 11 suggest that countries with better institutions 

suffer less from the wave of FDI inflows. The countries with poor institutions are more 

vulnerable to FDI and they experience significant downturn in investment when domestic firms 

face fierce competition from their foreign counterparts. This leads us to conclude that institutions 

are important determinants of investment. By improving the quality of its institutions, a country 

can enhance the ability of domestic firms to compete with their foreign competitors. 

The Chi-square test p values also suggest that the slope coefficients of FDI in countries with high 

and low governance infrastructure are different, since we fail to reject null in both specifications 

at five percent level. 

Financial development 

In our study, we have measured financial development by three indicators: domestic credit to the 

private sector, domestic credit to the private sector by banks as a percentage of GDP, and liquid 

liabilities as a percentage of GDP.  

As before, we calculate the mean value of financial development indicator for each country and 

consider a country to be financially less developed if the mean value of a financial development 

indicator of that country falls in the lower 50th percentile. On the other hand, if the mean value 

of that indicator lies in the upper 50th percentile, we consider the country to be as more 

financially developed. We include FDI of less financially developed countries and more 

financially developed countries as a regressor in the models to run regressions for both the more 

and less financially developed countries to address whether financial development promotes or 

hinders domestic investment. Table 12 presents the results of regressions with these variables.   



158 
 

Table 11:  The impact of FDI on domestic investment in countries with poor governance infrastructure 

and better governance infrastructure 

Dependent variable: Domestic Investment as a share of GDP 

 

 

 (1) (2) 

Independent variables DGMM SGMM 

   

Lagged domestic investment 0.093 0.325*** 

 (0.178) (0.100) 

Expected real GDP -0.000 0.000 

 (0.000) (0.000) 

Real interest rate -0.075 0.018 

 (0.059) (0.042) 

Rate of inflation -0.003 -0.005 

 (0.003) (0.004) 

Uncertainty -0.000 0.000 

 (0.000) (0.001) 

Exchange rate -0.001 0.000 

 (0.001) (0.000) 

Trade openness 0.090*** 0.050** 

 (0.034) (0.020) 

FDI-GDP ratio in countries with   

Low governance infrastructure -0.731*** -0.769*** 

 (0.124) (0.148) 

High governance infrastructure -0.441** -0.396* 

 (0.198) (0.232) 

Observations 418 495 

Number of countries 69 74 

F test (p-value) 0 0 

Number of instruments 58 67 

Hansen Test (p-value) 0.778 0.554 

AR(1) p-value 0.134 0.00247 

AR(2) p-value 0.0929 0.147 

chi-square test 2.250 2.777 

p value 0.134 0.0956 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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Table 12:  The impact of FDI on domestic investment in less and more financially developed countries 

Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) (5) (6) 

Independent variables DGMM SGMM DGMM SGMM DGMM SGMM 

Lagged domestic investment 0.047 0.313** 0.040 0.311** 0.036 0.312*** 

 (0.185) (0.122) (0.184) (0.124) (0.191) (0.104) 

Expected real GDP -0.000 0.000 -0.000 0.000 -0.000 0.000 

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

Real interest rate -0.084* -0.003 -0.085* -0.002 -0.081* 0.009 

 (0.048) (0.036) (0.049) (0.036) (0.048) (0.042) 

Rate of inflation -0.004 -0.004 -0.004 -0.004 -0.004 -0.005 

 (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) 

Uncertainty -0.000 -0.000 0.000 -0.000 -0.000 -0.000 

 (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) 

Exchange rate -0.001 0.000 -0.001 0.000 -0.001 0.000 

 (0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.100*** 0.027 0.103*** 0.029 0.108*** 0.039* 

 (0.033) (0.025) (0.033) (0.026) (0.035) (0.022) 

FDI-GDP ratio in countries  

with financial system 

      

Less developed (according to FD1) -0.625*** -0.633**     

 (0.140) (0.268)     

More developed (according to FD1) -0.362 -0.481**     

 (0.227) (0.202)     

Less developed (according to FD2)   -0.621*** -0.635**   

   (0.137) (0.281)   

More developed (according to FD2)   -0.365* -0.434**   

   (0.217) (0.208)   

Less developed (according to FD3)     -0.563*** -0.618*** 

     (0.132) (0.215) 

More developed (according to FD3)     -0.480** -0.454** 

     (0.195) (0.189) 

Observations 418 495 418 495 418 495 

Number of countries 69 74 69 74 69 74 

F test (p-value) 0 0 0 0 9.73e-11 0 

Number of instruments 58 67 58 67 58 67 

Hansen Test (p-value) 0.442 0.241 0.438 0.186 0.696 0.426 

AR(1) p-value 0.240 0.00969 0.250 0.00980 0.279 0.00463 

AR(2) p-value 0.0505 0.125 0.0511 0.134 0.0493 0.122 

chi-square test 0.929 0.211 0.939 0.346 0.115 0.417 

p value 0.335 0.646 0.333 0.557 0.734 0.519 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses. 

 

Financial development indicators: FD1= Domestic credit to private sector, FD2= Domestic credit to private sector 

by banks, FD3= Liquid Liabilities-GDP ratio 
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We observe that FDI has a negative influence on domestic investment both in less and more 

financially developed countries, but the influence is stronger in less financially developed 

countries. The coefficients of FDI presented in this table suggest that for each dollar of FDI 

inflow, domestic investment drops by 62 and 63 cents in less financially developed countries, 

respectively, when we apply the difference and the system GMM methods and consider domestic 

credit to private sector, as the indicator of financial development. In more financially developed 

countries, each dollar increase in FDI leads to a fall in domestic investment of 48 cents, 

according to the system GMM estimator. The coefficient of FDI in more financially developed 

countries is not statistically significant according to the difference GMM method. 

The estimated coefficients of FDI also produce very similar evidence when we consider 

domestic credit to the private sector by banks as the financial development indicator. We observe 

that for each dollar of FDI inflow, domestic investment drops by 62 and 63 cents in less 

financially developed countries, respectively, when we apply the difference and the system 

GMM methods. In more financially developed countries, such increase in FDI leads to a fall in 

domestic investment by 36 and 43 cents, respectively, according to the difference and system 

GMM estimators. All of these coefficients are statistically significant.  

Our third financial development indicator is the Liquid Liabilities-GDP ratio.  This indicator also 

yields similar evidence. For each dollar increase in FDI inflow, domestic investment drops by 56 

and 62 cents in less financially developed countries, respectively, when we estimate our models 

by the difference and the system GMM methods. On the other hand, the same increase in FDI 

leads to a fall in domestic investment of by 48 and 45 cents in more financially developed 

countries, according to the difference and system GMM estimators. All of these coefficients, as 

before, are statistically significant.  
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The above estimates suggest that financial development is influences the investment impact of 

FDI.  

The differential impact of FDI on domestic investment is also evident from the Chi-square test. 

The estimated p value is higher than 0.05 in all specifications, which suggest that FDI has a 

different impact on domestic investment in financially less developed and financially more 

developed countries. 

Openness 

To analyze the openness impact of FDI on domestic investment, we consider three different 

measures: Total external liabilities-GDP ratio, sum of exports and imports as a percentage of 

GDP and the Chinn-Ito KAOPEN index. 

A country is considered to be less open if the mean value of its openness indicator falls in the 

lower 50th percentile. On the other hand, if the value of that indicator lies in the upper 50th 

percentile, we consider the country as more open. 

As before, we enter FDI in less open countries and FDI in more open countries as two 

independent variables assuming a separate slope for each group of countries. Table 13 presents 

the regression results for less open and more open countries with respect to these indicators.   
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Table 13:  The impact of FDI on domestic investment in less and more open countries 

Dependent variable: Domestic Investment as a share of GDP 

 
 (1) (2) (3) (4) (5) (6) 

Independent variables DGMM SGMM DGMM SGMM DGMM SGMM 

       

Domestic investment (-1) 0.043 0.186* -0.033 0.181* 0.086 0.267*** 

 (0.161) (0.106) (0.203) (0.108) (0.171) (0.102) 

Expected real GDP -0.000 0.000 -0.000 0.000 -0.000 0.000 

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

Real interest rate -0.081* -0.023 -0.116* -0.037 -0.099** -0.019 

 (0.048) (0.042) (0.066) (0.045) (0.044) (0.040) 

Rate of inflation -0.003 -0.005 -0.006 -0.005 -0.004 -0.004 

 (0.003) (0.004) (0.005) (0.005) (0.004) (0.004) 

Uncertainty -0.000 -0.000 0.000 -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) 

Exchange rate -0.001 0.000 -0.001 0.000 -0.000 0.000 

 (0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.090* 0.034 0.120** 0.034 0.084** 0.032 

 (0.047) (0.026) (0.055) (0.028) (0.036) (0.027) 

FDI-GDP ratio in countries       

Less open (Indicator: OP1) -0.414 -0.324**     

 (0.299) (0.165)     

More open (Indicator: OP1) -0.686*** -0.706***     

 (0.153) (0.165)     

Less open (Indicator: OP2)   -0.493* -0.437***   

   (0.261) (0.136)   

More open (Indicator: OP2)   -0.541*** -0.585***   

   (0.129) (0.183)   

Less open (Indicator: OP3)     -0.325 -0.409* 

     (0.326) (0.209) 

More open (Indicator: OP3)     -0.677*** -0.619*** 

     (0.118) (0.191) 

Observations 418 495 418 495 418 495 

Number of countries 69 74 69 74 69 74 

F test (p-value) 0 0 0 0 0 0 

Number of instruments 58 67 58 67 58 67 

Hansen Test (p-value) 0.690 0.731 0.718 0.677 0.639 0.699 

AR(1) p-value 0.257 0.0190 0.399 0.0201 0.194 0.00999 

AR(2) p-value 0.0513 0.0587 0.0305 0.0654 0.0471 0.0768 

chi-square test 0.456 3.353 0.0248 0.502 0.910 0.702 

p value 0.500 0.0671 0.875 0.478 0.340 0.402 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
 

Openness indicators: OP1= Total external liabilities-GDP ratio, OP2= Sum of exports and imports as a percentage 

of GDP and OP3= The Chinn-Ito KAOPEN index 
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The coefficients of FDI in Table-13 suggest that FDI inflows have much stronger adverse effects 

in countries that are more open. When we consider our first indicator of openness (total external 

liabilities-to-GDP ratio), we find that for each dollar increase in FDI, domestic investment 

decreases by 32 cents in less open countries, and it decreases by 71 cents in more open countries, 

according to the system GMM approach. These coefficients are statistically significant. For a one 

dollar increase in FDI, domestic investment decreases by 69 cents in more open countries, as the 

difference GMM estimator shows. This is significant at the one percent level. However, the 

coefficient of FDI in less open countries is not significant, according to the difference GMM 

method.  

When we consider our second indicator of openness (total export and import as a percentage of 

GDP), our estimators produce similar evidence. We observe that for each dollar of FDI inflow, 

domestic investment drops by 49 cents in less open countries, while it decreases investment by 

54 cents in more open countries, according to the difference GMM method. For the same 

increase in FDI, investment decreases by 44 cents in less open countries, while it decreases 

investment by 58 cents in more open countries, according to the system GMM method. All of 

these coefficients are statistically significant.  

Finally, when we apply our third indicator of openness (the Chinn-Ito KAOPEN index), our 

estimated coefficients suggest that for each dollar of FDI inflow, domestic investment drops by 

41 and 62 cents in less open and more countries, respectively, when we apply  the system GMM 

method. But for same increase in FDI, investment decreases by 68 cents in more open countries, 

according to the difference GMM method. All of these coefficients are statistically significant.  

The coefficient of FDI in less open economies, obtained by the difference GMM method, is not 

statistically significant.   
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We also further test whether the impact of FDI on domestic investment differs with respect to 

openness of the recipient countries. The p value of the Chi-square test statistic is larger than 0.05 

in all specifications, suggesting that there is a difference in impact on domestic invest with 

respect to openness. 

In sum, the coefficients of FDI in less and more open economies suggest that countries that are 

more open experience stronger crowding out. This is because more open economies attract more 

FDI. The estimated coefficients of our study suggest that FDI crowds out domestic investment.  

So, more crowding out is likely to take place in more open countries. If foreign firms destroy 

more linkage industries than they create, and if due to fierce competition from foreign firms, the 

level of output of the local firms decreases and they experience diseconomies of scale, then 

crowding out takes place and we expect it to be stronger in more open economies.  

Human capital  

We construct a composite index of human capital as follows: 

 𝐸𝐷𝑁 = [𝑃𝑅𝐼𝑀𝐴𝑅𝑌+2∗𝑆𝐸𝐶𝑂𝑁𝐷𝐴𝑅𝑌+3∗𝑇𝐸𝑅𝑇𝐼𝐴𝑅𝑌]

6
 

where PRIMARY, SECONDARY, and TERTIARY are enrollment ratios in primary, secondary, 

and tertiary education, respectively. This index assigns different weights to different schooling 

enrollment rates. The higher weights are assigned to higher levels of education because higher 

education develops higher skills for technical and managerial innovation.  

We consider a country to have less human capital if the mean value of the composite human 

capital index of that country falls in the lower 50th percentile. On the other hand, we consider a 
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country to have more human capital if the mean value of this index lies in the upper 50th 

percentile.  

Table 14 presents the coefficients of the regressions for countries with a low stock of human 

capital and a high stock of human capital. We find that FDI has a much stronger negative impact 

on domestic investment in countries with a lower stock of human capital. For each dollar of FDI 

inflow, domestic investment decreases by 62 and 67 cents in low-stock countries, according to 

the difference and the system GMM estimator. In countries with a higher stock of human capital, 

the coefficient of FDI is negative and insignificant, which suggests that FDI does not have any 

significant negative impact on investment in these countries, according to the difference and  

system GMM methods.. So, the estimated coefficients imply that countries equipped with better 

human capita are relatively more protected from the adverse competition from FDI flows. 

Infrastructure 

We measure quality of infrastructure by three variables: mobile phone subscriptions per 100 

people, fixed telephone subscriptions per 100 people, and total phone (fixed and mobile) 

subscriber per 100 people. A country is considered to have poor infrastructure if the mean value 

of an infrastructure indicator of this country falls in the lower 50th percentile. On the other hand, 

the country is considered to have better infrastructure if the mean value of this indicator lies in 

the upper 50th percentile. 
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Table 14:  The impact of FDI on domestic investment in countries with less human capital and more 

human capital stock 

Dependent variable: Domestic Investment as a share of GDP 

 
 

 (1) (2) 

Independent variables DGMM SGMM 

   

Lagged domestic investment 0.137 0.341*** 

 (0.173) (0.102) 

Expected real GDP -0.000 -0.000 

 (0.000) (0.000) 

Real interest rate -0.091** -0.008 

 (0.046) (0.044) 

Rate of inflation -0.004 -0.005 

 (0.005) (0.004) 

Uncertainty 0.000 0.000 

 (0.001) (0.001) 

Exchange rate -0.001 0.000 

 (0.001) (0.000) 

Trade openness 0.108** 0.025 

 (0.045) (0.029) 

FDI-GDP ratio in countries with    

Low stock of human capital -0.620*** -0.674** 

 (0.154) (0.277) 

High stock of human capital -0.290 -0.325 

 (0.259) (0.239) 

Observations 418 495 

Number of countries 69 74 

F test (p-value) 0 0 

Number of instruments 58 67 

Hansen Test (p-value) 0.534 0.273 

AR(1) p-value 0.0988 0.00251 

AR(2) p-value 0.0964 0.169 

chi-square test 1.008 1.221 

p value 0.315 0.269 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

  



167 
 

Table 15:  The impact of FDI on domestic investment in countries with poor infrastructure and better infrastructure   

Dependent variable: Domestic Investment as a share of GDP 

 

 (1) (2) (3) (4) (5) (6) 

Independent variables DGMM SGMM DGMM SGMM DGMM SGMM 

       

Domestic investment (-1) 0.146 0.327** 0.081 0.381*** 0.108 0.364*** 

 (0.180) (0.148) (0.178) (0.100) (0.191) (0.120) 

Expected real GDP -0.000* 0.000 -0.000 0.000 -0.000 0.000 

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

Real interest rate -0.053 0.006 -0.079 0.023 -0.067 0.004 

 (0.052) (0.049) (0.056) (0.045) (0.049) (0.044) 

Rate of inflation -0.001 -0.003 -0.003 -0.004 -0.003 -0.004 

 (0.003) (0.003) (0.003) (0.004) (0.003) (0.004) 

Uncertainty -0.000 -0.000 -0.000 0.000 -0.000 -0.000 

 (0.000) (0.001) (0.001) (0.001) (0.000) (0.001) 

Exchange rate -0.001 0.000 -0.001 0.000 -0.001 0.000 

 (0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 

Trade openness 0.102** 0.037 0.107** 0.041 0.104** 0.035 

 (0.040) (0.031) (0.045) (0.025) (0.046) (0.025) 

FDI-GDP ratio in countries  

with infrastructure 

      

Less developed (INFR1) -0.710*** -0.742***     

 (0.157) (0.203)     

More developed (INFR1) -0.306 -0.324*     

 (0.197) (0.193)     

Less developed (INFR2)   -0.612*** -0.666***   

   (0.157) (0.238)   

More developed (INFR2)   -0.095 -0.207   

   (0.292) (0.261)   

Less developed (INFR3)     -0.655*** -0.715*** 

     (0.157) (0.220) 

More developed (INFR3)     -0.259 -0.317* 

     (0.246) (0.176) 

       

Observations 418 495 418 495 418 495 

Number of countries 69 74 69 74 69 74 

F test (p-value) 0 0 0 0 0 0 

Number of instruments 58 67 58 67 58 67 

Hansen Test (p-value) 0.641 0.148 0.622 0.259 0.691 0.276 

AR(1) p-value 0.139 0.0134 0.167 0.00246 0.182 0.00533 

AR(2) p-value 0.0960 0.114 0.0648 0.192 0.0930 0.138 

chi-square test 2.582 3.151 2.090 2.094 1.765 2.324 

p value 0.108 0.0759 0.148 0.148 0.184 0.127 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
 

Notes: infrastructure indicators: INFR1= Mobile cellular subscriptions (per 100 people),: INFR2= Fixed telephone 

subscriptions (per 100 people), INFR3= Total telephone (mobile and fixed) subscriptions (per 100 people) 
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The regression coefficients for countries with less developed and more developed infrastructure 

are presented in Table 15. The coefficients suggest that countries with less developed 

infrastructure are comparatively more exposed to foreign competition. When we consider our 

first indicator of infrastructure (mobile phone subscriptions per 100 people), we observe that an 

increase in FDI by a dollar leads to a reduction in domestic investment by 74 cents in the less 

developed countries, whereas it reduces investment by 32 cents in the more developed countries, 

according to the system GMM method. The difference GMM estimator suggests that such inflow 

of FDI reduces domestic investment by 71 cents in the less developed countries. These 

coefficients are statistically significant. The coefficient of FDI in more developed countries is 

insignificant, when we estimate the model by the difference GMM method.   

When we use our second measure of infrastructure (fixed phone subscriptions per 100 people), 

we find the similar evidence. According to both estimators, an increase in FDI by one dollar, 

investment decreases by 61 and 67 cents in less developed countries. These estimators are 

significant. But the coefficients of FDI in more developed countries, estimated by both methods, 

are insignificant. 

Our third measure of infrastructure (fixed and mobile phone subscriptions per 100 people) also 

confirms the above finding. According to the system GMM estimator, for the same increase in 

FDI, investment decreases 71 cents in less developed countries, but 32 cents in more developed 

countries. The difference GMM estimator suggests that investment decreases by 65 cents in less 

developed countries. However, the coefficient is not significant for more developed countries. 
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The findings suggest, therefore, that countries with better infrastructure are less vulnerable to 

foreign competition. The estimated p values of the Chi-square test also produce evidence in favor 

of this hypothesis.  We reject the null of equality of coefficients, which suggests that the impact 

of FDI is different in countries with low infrastructure from that of FDI in countries with high 

infrastructure.  

3.6.   CONCLUSIONS AND POLICY IMPLICATIONS 

In this paper, we analyze the impact of inward FDI on domestic investment, which is defined as 

gross fixed capital formation less FDI inflows. We focus our study on low- and middle-income 

countries. We apply a wide range of panel data methods that can account for endogeneity, 

nonstationarity of variables, and cross-section dependence, control for unobservable factors that 

influence the regressors, and assume heterogeneity of parameters. We also make different 

assumptions about the error structure and apply both dynamic and static single-equation panel 

data methods as well as simultaneous-equation panel data methods. The coefficients of inward 

FDI give overwhelming support in favor of the crowding out hypothesis: FDI displaces domestic 

investment in the short run as well as in the long run. Our estimates are robust across 

specifications and are significant statistically, and our models pass the diagnostics tests.  

We also extend our analysis to assess whether there is any variation in impacts of FDI on 

domestic investment with respect to types of FDI. We find that mergers and acquisitions have 

comparatively stronger crowding out effects compared to greenfield investment. We also 

disaggregate domestic investment into private and public investment to address whether there is 

any difference in impacts of inward FDI on these two types of investments. We observe that, 

while FDI crowds out private investment, it has no impact on public investment. We also analyze 
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whether stock and flow measures of FDI influence domestic investment differently and observe 

that they do not. Both measures produce the same evidence: FDI has significant crowding out 

impact on domestic investment. We investigate whether there is any difference in impacts of FDI 

between low- and high-income countries and find that crowding out impact is stronger in high-

income countries compared to low-income countries. 

Not only do we analyze the crowding out impact of FDI, we also extend our analysis to find the 

factors that are associated with the crowding out. We take into account the following factors to 

find the possible causes: institutions, financial development, openness, human capital, and 

infrastructure. Our estimated coefficients suggest that countries that have weak institutions, a less 

developed financial system, a lower stock of human capital, less developed infrastructure, or 

economies that are more open are more exposed to foreign competition experience stronger 

crowding out from the inward FDI. Our estimates suggest that in order to cope with foreign 

competition, a country should design appropriate policies to improve the quality of its 

institutions, promote its financial system, increase its stock of human capital, develop 

infrastructure, and make the economy more outward oriented. 

Findings of this essay support our findings of the previous essay. In chapter 2, we conclude that 

FDI does not have any influence on total factor productivity of the host countries. In this chapter, 

we find that FDI displaces domestic investment. If FDI crowds out domestic investment, it 

cannot contribute to the improvement of total factor productivity in the host countries.   
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APPENDIX  

Table A1: Definition of Variables and Data Sources 

 

Name Definition Source 

Domestic Investment Gross fixed capital formation less FDI as a 

percentage of GDP 

WDI 

Expected real GDP First order autoregressive model, AR (1), 

of real GDP for each country is estimated 

and  the predicted values are used as proxy 

for expected GDP, Data on  real GDP is 

taken from the World Bank 

WDI 

Real interest rate Real interest rate (%) WDI 

Rate of inflation  Rate of inflation based on consumer prices 

(annual %)” 

WDI 

Uncertainty 3 year rolling window standard deviation 

of rate of inflation based on consumer 

price index. Constructed from WDI data on 

rate of inflation (based on CPI) 

 WDI 

Exchange rate Exchange rate, period average EWN 

Trade openness Sum of export and import as a percentage 

of GDP 

WDI 

Foreign direct investment Foreign direct investment, net inflows (% 

of GDP) 

WDI 

Expected  GDP First order autoregressive model, AR (1), 

of nominal GDP for each country is 

estimated and  the predicted values are 

used as proxy for expected GDP, Data on  

nominal GDP is taken from the World 

Bank 

WDI 

Lending interest rate Lending interest rate (%) WDI 

Rate of inflation2 Rate of inflation based on GDP deflator 

(annual %) 

WDI 

Uncertainty2 3 year rolling window standard deviation 

of rate of inflation based on GDP deflator. 

Constructed from WDI data on rate of 

inflation (GDP deflator based) 

 WDI 

Real trade openness Trade openness at 2005 constant prices (%) PWT7.1 

 

Domestic capital 

formation  

 

Gross capital formation less FDI. 

Constructed from WDI data on gross 

capital formation and FDI 

WDI 

Domestic capital 

formation2 

Constructed as investment Share of PPP 

converted GDP per capita at current prices 

(%) less FDI as a percentage of GDP. Data 

on investment  is collected from PWT7.1 

and data on FDI is collected from WDI 

PWT7.1 and WDI 

 

Gross  capital  formation Gross capital formation less FDI WDI 

Capital stock at current Capital stock at current PPPs (in mil. PWT 8.1 
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prices 2005US$) 

FDI stock Stock of FDI / GDP External Wealth of 

Nations dataset available 

at 

http://www.philiplane.org/

EWN.html 

Terms of  trade Measured as ratio of exportable goods to 

price of importable goods 

WDI 

Domestic savings Gross domestic savings are calculated as 

GDP less final consumption expenditure  

WDI 

Loans from external 

sources 

[PPG, commercial banks + PNG, 

commercial banks 

and other + PPG, other private creditors] 

(% of GDP) 

WDI 

Age dependency ratio Age dependency ratio is the ratio of 

dependents (people younger than 15 or 

older than 64) to the working-age 

population (those who ages between 5-64). 

WDI 

Per capita real GDP Real GDP/population WDI 

Growth rate of per capita 

real GDP 

Growth rate of per capita real GDP WDI 

Private investment % of 

GDP 

Gross fixed capital formation, private 

sector (% of GDP) less FDI. Data on both 

series are from WDI 

WDI 

Public investment % of 

GDP 

Calculated by subtracting private 

investment and FDI from gross fixed 

capital formation. Data on all series are 

from WDI 

WDI 

Merger & acquisitions % 

of GDP 

Value of cross-border M&As in millions of 

dollars  

UNCTAD 

 Greenfield  FDI% of GDP Calculated by subtracting value of cross-

border M&As from FDI. Data on both 

series are from UNCTAD 

UNCTAD 

Governance infrastructure Average of scores on six indicators: voice 

and accountability, political stability and 

lack of violence, government 

effectiveness, regulatory quality, rule of 

law, and control of corruption. Scaled 

between 0 and 1 

Worldwide Governance 

Indicators (WGI), the 

World Bank 

Domestic credit  Domestic credit to private sector (% of 

GDP) 

WDI 

Domestic credit by banks 

 

Domestic credit to private sector by banks 

(% of GDP) 

WDI 

Liquid Liabilities  

 

Liquid Liabilities / GDP 

 

Financial Development 

and Structure Dataset, The 

World Bank 

Openness 1 Sum of export and import as a percentage 

of GDP 

WDI 

Openness 2 Total external liabilities of a country as a 

percentage of GDP  

EWN 
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Openness 3 The Chinn-Ito KAOPEN index measures a 

country's degree of capital account 

openness. 

http://web.pdx.edu/~ito/Ch

inn-Ito_website.htm 

Openness 4 Total external assets and total liabilities of 

a country as a percentage of GDP 

EWN 

Infrastructure1 Mobile cellular subscriptions (per 100 

people) 

WDI 

Infrastructure2 Fixed telephone subscriptions (per 100 

people) 

WDI 

Infrastructure3 Mobile cellular and fixed telephone 

subscriptions (per 100 people) 

WDI 

Human capital weighted average of enrollment ratios in 

primary, secondary and tertiary education 

WDI 

Investment treaties  Number of bilateral investment treaties UNCTAD 

The Chinn-Ito KAOPEN 

index  

The Chinn-Ito KAOPEN index measures a 

country's degree of capital account 

openness. 

http://web.pdx.edu/~ito/Ch

inn-Ito_website.htm 

Population Size of population PWT 8.1 

Nominal GDP GDP at US dollars WDI 

Regional flows FDI in developing countries as a 

percentage of GDP 

UNCTAD 

 

 
 
Table A2: List of Countries Included in the Sample 

Albania, Algeria, Azerbaijan, Belize, Benin, Bhutan, Bolivia, Bosnia and Herzegovina, 

Botswana, Brazil, Bulgaria, Burundi, Cabo Verde, Cambodia, Cameroon, Central African 

Republic, Chad, Colombia, Comoros, Congo,  Dem. Rep., Congo, Rep., Costa Rica, Cote 

d'Ivoire, Dominica, Dominican Republic, Ecuador, Egypt, Arab Rep., El Salvador, Eritrea, 

Ethiopia, Fiji, Gabon, Georgia, Grenada, Guatemala, Guinea Guinea-Bissau, Guyana, Iran, 

Islamic Rep., Jamaica, Jordan, Kazakhstan, Kenya, Kiribati, Kosovo, Kyrgyz Republic, 

Lebanon, Lesotho, Liberia, Macedonia, FYR, Malawi, Maldives, Mali ,Mauritania, Mauritius, 

Mexico, Mongolia, Montenegro, Mozambique, Namibia, Nicaragua, Nigeria, Pakistan, Panama, 

Papua New Guinea, Paraguay, Peru, Philippines, Romania, Serbia, Sierra Leone, Solomon 

Islands, South Africa, Sri Lanka, St. Lucia, St. Vincent and the Grenadines, Suriname, 

Swaziland, Syrian, Arab Republic, Tajikistan, Tanzania, Thailand, Togo, Tonga, Tunisia, 

Turkey, Turkmenistan, Ukraine, Uzbekistan, Vanuatu, Vietnam, Yemen, Rep., Zambia, and 

Zimbabwe. 
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Table A3: Summary Statistics of Variables 
Name Observations        Mean     Std. Dev.        Min         Max 

Domestic Investment 2483     18.17243 9.265737 -65.68001 91.39 

Expected real GDP 2771     4.20e+10     1.23e+11    5.85e+07    1.19e+12 

Real interest rate 2032     8.337042     29.29096      -97.81       789.8 

Rate of inflation  2301     48.01997     606.0035      -18.11    23773.13 

Uncertainty 1955     66.09021     600.3251    .2372131    10492.69 

Exchange rate 2674      2514739     1.30e+08           0    6.72e+09 

Trade openness 2773     80.86234     39.11175       13.18      375.38 

Foreign direct investment 2700     3.449585     6.689977      -82.89       89.48 

Expected  GDP 2774     4.02e+10     1.40e+11    2.20e+07    2.81e+12 

Lending interest rate 2086     81.84922     2670.988        4.73      121906 

Rate of inflation2 2825     69.87127     737.2989      -29.17    26765.86 

Uncertainty2 2449     100.5095     713.8253    3761382    11824.38 

Real trade openness 2721   75.16551     38.63777    6.689629    284.185 

Domestic capital formation (WDI) 2525 19.0723 9.599661 -65.6819 92.0793 

Domestic capital formation2 (PWT) 2505     19.92888     12.73612  -82.08573    92.42252 

Gross fixed  capital  formation 2631     21.90794     9.266623       -2.42       92.44 

Gross  capital  formation 2699     22.80649     9.872575     -2.4244     93.1293 

Capital stock at current prices 2365     6.621352     6.997552   -20.55167    157.3134 

FDI stock 2638     .3433269     1.016334  -.0128312    24.41901 

Terms of  trade 2254     111.2808     37.53546       21.22      357.58 

Domestic savings 2630     12.37327     18.82678     -152.54       85.37 

Loans from external sources 2677      .617267     2.937956    -9.52282    54.83378 

Age dependency ratio 3027     76.40431     17.85157       38.66      118.78 

Per capita real GDP 2863      2026.63     1770.123       69.58     8808.22 

Growth rate of per capita real GDP 2830     1.546134     6.458581      -50.24       92.36 

Private investment  1855     10.98701     8.254182      -72.78       65.87 

Public investment  1855     7.359197     4.939743       -5.89       39.98 

Merger & acquisitions  1785     .4565344     2.844247   -9.721062    91.01645 

 Greenfield  FDI 1724     3.631468     7.511436  -90.71645       89.48 

Governance infrastructure 1287     .4086682     .1151613    .0544528    .7084748 

Domestic credit  2607      28.4542     23.49058          .2       166.5 

Domestic credit by banks 2615     26.87468     21.24357         .15       166.5 

Liquid Liabilities  2193     38.34284     24.96452         .42      220.77 

Openness 1 2773     80.86234     39.11175       13.18      375.38 

Openness 2 2627     111.5273     189.5527    1.130646    3383.581 

Openness 3 2648     .3419003     .3052402           0           1 

Openness 4 2627     159.3594     307.4553    15.17944     7575.74 

Infrastructure1 3004     17.34074     33.65714           0      208.94 

Infrastructure2 2952     6.695047     7.817249        0       39.31 

Infrastructure3 2,935 24.40 38.35 0.01000 236.7 

Human capital 1325     43.53885     17.72562    5.428333    90.10166 

Number of bilateral investment treaties  2970     26.12222      22.9249           0         100 

The Chinn-Ito KAOPEN index  2648     .3419003     .3052402           0           1 

Population (in millions) 2,560 19.35 31.52 0.0677 196.7 

Nominal GDP 2,866 3.931e+10 1.396e+11 2.057e+07 2.615e+12 

Regional flows 3102     2.024459     1.120062    .2776485     3.78798 

Note: Please refer to appendix Table A1 for description of the variables. 
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Table A4:  The impact of FDI on domestic investment in low- and middle- income countries — 

Robustness checks with homogeneous static panel data methods 

Dependent variable: domestic Investment as a share of GDP 

 

 (1) (2) (3) 

Independent variables POLS 2FE CCEP 

    

Expected real GDP 0.000** 0.000 0.000*** 

 (0.000) (0.000) (0.000) 

Real interest rate -0.007 -0.006 0.009 

 (0.016) (0.015) (0.033) 

Rate of inflation -0.000 -0.000 0.000 

 (0.000) (0.000) (0.003) 

Uncertainty -0.001*** -0.000*** -0.001 

 (0.000) (0.000) (0.001) 

Exchange rate 0.000*** 0.000 0.000 

 (0.000) (0.000) (0.001) 

Trade openness 0.067*** 0.066*** 0.109*** 

 (0.008) (0.011) (0.017) 

FDI-GDP ratio -0.602*** -0.503*** -0.650*** 

 (0.080) (0.071) (0.153) 

Constant 16.458*** 149.664*** -16.957 

 (1.252) (56.311) (71.148) 

    

Observations 1,251 1,251 1,134 

R-squared 0.181 0.634 0.913 

RMSE 7.645 5.178 3.122 

Residual stationarity I(0)/I(1) I(0)/I(1) I(0) 

CD test 0.266 4.488 0.0829 

CD test p value 0.790 0.000 0.934 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Estimators: POLS = Pooled OLS (with year fixed effects); 2FE = 2-way fixed effects, CCEP = Common 

Correlated Effects Pooled Pesaran (2006) estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined applying the Maddala and 

Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. 

Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual is stationary; I(1) implies nonstationary; 

and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table A5:  The impact of FDI on domestic investment in low- and middle-income countries — 

Robustness checks with homogeneous dynamic panel data methods 

Dependent variable: domestic Investment as a share of GDP 

 

 (1) (2) (3) 

Independent variables Dynamic 

POLS 

Dynamic 2FE Dynamic CCEP 

    

Lagged domestic investment 0.818*** 0.609*** 0.285*** 

 (0.028) (0.036) (0.066) 

Expected real GDP 0.000 -0.000 0.000* 

 (0.000) (0.000) (0.000) 

Real interest rate 0.010 0.006 0.004 

 (0.010) (0.014) (0.017) 

Rate of inflation 0.000 0.000 0.000 

 (0.000) (0.000) (0.006) 

Exchange rate 0.000 0.000 -0.000 

 (0.000) (0.000) (0.001) 

Trade openness 0.020*** 0.038*** 0.092*** 

 (0.004) (0.009) (0.029) 

FDI-GDP ratio -0.270*** -0.398*** -0.642*** 

 (0.047) (0.061) (0.101) 

Constant 0.931 9.406*** 19.561 

 (0.927) (1.726) (25.921) 

    

Observations 1,126 1,243 1,151 

R-squared 0.765 0.791 0.913 

RMSE 4.023 4.023 3.074 

Residual stationarity I(0) I(0)/I(1) I(0) 

CD test -1.811 -1.765 -0.487 

CD test p value 0.070 0.078 0.626 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Estimators: POLS = Pooled OLS (with year fixed effects); 2FE = 2-way fixed effects; CCEP = Common 

Correlated Effects Pooled Pesaran (2006) estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined applying the Maddala and 

Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. 

Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0).RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 

  



186 
 

Table A6:  The impact of FDI on domestic investment in low- and middle-income countries — 

Robustness checks with static and dynamic heterogeneous panel data methods 

Dependent variable: Domestic Investment as a share of GDP 

 

Independent variables Static 

MG 

Static 

CCEMG 

Dynamic 

MG 

Dynamic 

CCEMG 

     

Expected real GDP 0.000 0.000* 0.000 0.000 

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

Real interest rate -0.036 0.026 0.006 0.012 

 (0.042) (0.024) (0.035) (0.023) 

Rate of inflation 0.079 -0.018 0.020 -0.039 

 (0.069) (0.036) (0.055) (0.030) 

Uncertainty -0.079 0.020 0.004 -0.001 

 (0.092) (0.124) (0.127) (0.072) 

Exchange rate 5.462 -0.019 5.168 -0.010 

 (5.938) (0.029) (5.402) (0.011) 

Trade openness 0.142*** 0.165*** 0.105*** 0.149*** 

 (0.023) (0.030) (0.023) (0.029) 

FDI-GDP ratio -0.815*** -1.041*** -0.910*** -0.928*** 

 (0.065) (0.097) (0.106) (0.080) 

  (0.063)  (0.061) 

Lagged domestic investment   0.156*** 0.075 

   (0.055) (0.050) 

Constant 11.293* -3.016 5.030 14.125 

 (5.909) (9.598) (5.452) (8.646) 

     

Observations 1,251 1,251 1,243 1,243 

Number of countries 57 57 57 57 

RMSE 2.463 1.422 2.093 1.189 

Residual stationarity I(0)/I(1) I(0)/I(1) I(0)/I(1) I(0)/I(1) 

CD test 0.855 2.171 2.210 3.345 

CD test p value 0.393 0.030 0.027 0.001 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 

 

Estimators: MG = Pesaran and Smith (1995) Mean Group; CCEMG = Pesaran (2006) Common 

Correlated Effects Mean Group estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table A7:  The impact of FDI on domestic investment in low- and middle-income countries — 

Robustness checks with SUR simultaneous equation panel data method 

Dependent variable: Domestic Investment as a share of GDP 

 

 Panel SUR 

Independent variables Domestic Investment FDI-GDP ratio 

 (1) (2) 

Intercept 16.02
***

 -0.99
***

 

 (0.61) (0.30) 

Expected real GDP 0.00  

 (0.00)  

Real interest rate -0.03  

 (0.02)  

Rate of inflation -0.00 0.00 

 (0.00) (0.00) 

Uncertainty -0.00  

 (0.00)  

Exchange rate 0.00 -0.00 

 (0.00) (0.00) 

Trade openness 0.06
***

 0.05
***

 

 (0.01) (0.00) 

FDI-GDP ratio -0.68
***

  

 (0.04)  

Lagged GDP   (0.30) 

  0.00 

Growth rate of GDP per capita (-1)  (0.00) 

  0.12
***

 

  (0.02) 

Num. obs.  3330 3330 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. 
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CHAPTER 4 

DISAGGREGATED CAPITAL FLOWS AND THEIR IMPACT ON THE 

REAL EXCHANGE RATE 
 

4.1   INTRODUCTION  

Private capital flows to developing countries have increased steadily since the 1980s. The “Dutch 

Disease model” as expounded by Corden and Neary (1982) led many policy researchers to 

believe that private capital flows would appreciate the real exchange rate (RER) of the host 

countries. Many studies later tested the empirical validity of this theoretical model. However, the 

findings of these studies were mixed and inconclusive, because the response of the real exchange 

rate depends not only on the inflow of capital, but also on factors such as whether the capital 

flow is short-term or long-term, whether it is channeled to the productive sector for scaling up 

investment or used for financing imports or consumption, and on the degree of openness, 

exchange rate regime, extent of supply constraint, monetary intervention, and level of financial 

development of the recipient economy (Bourdet & Falck, 2006; Lartey, 2007; Lartey, 2011; 

Naceur, Bakardzhieva & Kamar, 2012; Combes, Kinda, & Plane, 2012; Lartey et al., 2012; 

Jongwanich & Kohpaiboon, 2013) 

Different types of capital flows influence the real exchange rate differently and the outcome 

depends on some other factors in addition to the capital flow itself. However, specific types of 

capital flow may also exert differential impact on the real exchange rate. 
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Panel studies undertaken by Mongardini and Rayner (2009) find that aid flows tend to depreciate 

the real exchange rate. On the other hand, studies by Elbadawi (1999), Yano and Nugent (1999), 

Adenauer and Vagassky (1998), and Lartey (2007) observe that aid tends to appreciates the 

exchange rate. Country-specific time series studies also produce conflicting results. For example, 

Issa and Ouattara (2008), Li and Rowe (2007), Sackey (2001), and Nyoni (1998) observe that aid 

flows depreciate the exchange rate, while some other studies report opposite findings (e.g. White 

and Wignaraja, 1992; Bourdet and Falck, 2006). 

The impact of remittances on the real exchange rate is also ambiguous. For example, Amuedo-

Dorantes and Pozo (2004), Lartey, Mandelman and Acosta (2012), Lopez, Molina, and Bussolo 

(2008), Vargas-Silva (2009), and Bourdet and Falck (2006) report an appreciating effect of 

remittances on the real exchange rate. On the other hand, Mongardini and Reyner (2009) and 

Amuedo-Dorantes, Pozo and Vargas-Silva (2010) observe that remittances tend to depreciate the 

real exchange rate. 

From the above discussion, it is evident that the findings from studies on capital flows are mixed. 

Different types of capital inflows exert different types of impact on the real exchange rate (RER). 

On the other hand, a specific type of capital flow may either appreciate or depreciate the real 

exchange rate. Since there is no consensus in the literature on the impact of capital flows on the 

real exchange rate, we need to investigate the issue further.  

Specifically, the objectives of this essay are as follows. First, we want to analyze the impact of 

FDI on the real exchange rate. Second, we want to analyze whether the impact of FDI on the real 

exchange rate differs from that of other major capital flows such as overseas development 

assistance (ODA) and remittances. Third, we want to study whether the capital flows influence 
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the real exchange rate through financial development. Finally, we want to assess the impact of 

FDI on the volatility of the real exchange rate and study whether this influence varies across the 

capital flows. 

The existing studies have analyzed the impact of capital flows on the real exchange rate using the 

real exchange rate data from the World Bank. Since this data series is not available for a large 

number of countries, existing studies are based on a small sample of countries and are region- or 

country-specific. The existing studies have also predominantly used the homogenous panel data 

methods.  We try to overcome these limitations and contribute to the existing literature in the 

following ways. 

First, we use a new dataset on the real effective exchange rate (REER). The dataset is developed 

by Darvas (2012) and available at www.bruegel.org. This is a comprehensive index of the real 

exchange rate based on a large number of trading partners. The author collected information 

from different sources to make a long series on REER without having any missing values. The 

database contains data on the REER for 178 countries from 1960–2014. To the best of our 

knowledge, this is the most comprehensive database on the REER.   

Second, we find strong evidence of cross section dependence in our data. This suggests that the 

traditional panel data methods are not appropriate for studying the relationship between capital 

flows and the real exchange rate. We apply heterogeneous panel data methods that can account 

for cross section dependence in panel data. We apply the Common Correlated Effects Mean 

Group (CCEMG) estimator of Pesaran (2006) and the augmented mean-group (AMG) estimator 

of Eberhardt and Teal (2010) and Bond and Eberhardt (2009) for our baseline regressions. 
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The CCEMG and AMG estimators control for the cross section dependence and homogeneity 

restrictions on parameters in the panel data models. These estimators are robust to omitted 

variables, and measurement errors (Pesaran 2006; Kapetanios et al. 2011). These multifactor 

approaches control for endogeneity that arises due to the presence of common factors, minimize 

reverse causation in a dynamic panel and are robust to structural breaks. These estimators are 

robust whether the variables are stationary or not and whether they are co-integrated or not. So, 

estimation does not require co-integration of either the observables or the unobservables 

(Eberhardt and Teal, 2011). 

For checking robustness of our regression results, we apply four static common correlated effects 

(CCE) estimators: CCE pooled estimator, CCE mean group OLS estimator, CCE mean group 

2SLS estimator and CCE mean group GMM estimator. We also apply four dynamic common 

correlated effects (DCCE) estimators: DCCE pooled estimator (DCCEP), DCCE mean group 

estimator, DCCE two stage least square estimator and DCCE generalized method of moments 

estimator. We also apply three more heterogeneous estimators that can control for endogeneity:  

the mean group (MG) estimator proposed by Pesaran and Smith (1995), the pooled mean group 

(PMG) estimator developed by Pesaran, Shin & Smith (1999), and the dynamic fixed effects 

(DFE) method. Finally, we apply two more homogenous estimators to address our concerns for 

endogeneity: the difference GMM estimator and the system GMM estimator. 

To the best of our knowledge, no study has employed these recently developed heterogeneous 

panel data methods to analyze the impact of capital flows on the real exchange rate.  
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Third, the existing studies are mostly based on particular types of capital flows (remittances or 

aid) and investigate the impact of those capital flows on the RER. In our study, we include three 

major types of capital flows (viz. FDI, foreign aid, and remittances) to analyze the differential 

impact of capital flows on the RER. Instead of focusing only on a single region (such as Africa 

or Asia), our study focuses on all lower- and middle-income countries subject to the availability 

of data. We have a fairly large sample of 45 countries and a long time series, from 1980–2013, 

for these countries. 

4.2 LITERATURE REVIEW 

4.2.1 The Real Exchange Rate: Theory and Practice 

The real exchange rate (RER) can be defined as the relative price of non-tradable to tradable 

goods. That is, RER =
𝑃𝑁𝑇

𝑃𝑇
 , where 𝑃𝑁𝑇  is price of non-tradable goods and 𝑃𝑇 is price of tradable 

goods. A fall in the RER, according to this definition, implies depreciation and a rise indicates 

appreciation of the RER. A rise in the RER corresponds to an increase in the opportunity cost of 

producing tradable goods and loss of competitiveness in international markets. On the other 

hand, a fall in the RER results in a decline in the opportunity cost of producing tradable goods, 

which leads to an improvement in competitiveness. An increase in relative price of non-tradable 

goods causes an appreciation of the real exchange rate.  

Although, theoretically, the real exchange rate is defined as the relative price of non-tradable to 

tradables, in practice, it is defined as: 

𝑞 =
𝐸𝑃∗

𝑃
                                          (1) 
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where 𝐸 denotes the nominal exchange rate,  𝑃 is the domestic price level, and  𝑃∗ is the foreign 

price level.  The prices are expressed in domestic currencies. If we assume that both the home 

country and the foreign country produce tradable goods and non-tradables, the price index of the 

home country can be expressed as: 

𝑃 = 𝑃𝑇
∝𝑃𝑁

1−∝ 

Similarly, the price index of the foreign country can be expressed as: 

𝑃 = 𝑃𝑇
∗∝∗

𝑃𝑁
∗1−∝∗

 

where the tradable goods and non-tradable goods are denoted by T and N , respectively and  the 

expenditure shares of the tradable good in the home and foreign country are expressed by ∝ and 

∝∗, respectively. 

Substituting for these two price indices in the first equation, the real exchange rate can be 

expressed as: 

 

𝑞 =
(𝐸𝑃𝑇

∗)∝∗
(𝐸𝑃𝑁

∗ )1−∝∗

𝑃𝑇
∝𝑃𝑁

1−∝  

This can be written as: 

𝑞 = (
𝐸𝑃𝑇

∗

𝑃𝑇
)

(
𝑃𝑁

∗

𝑃𝑇
∗)

1−∝∗

(
𝑃𝑁

𝑃𝑇
)

1−∝  

In log terms, the above relationship can be expressed as: 
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𝑟𝑒𝑟 = {𝑒 + 𝑃𝑇
∗ − 𝑃𝑇} + {(1−∝∗)  (𝑃𝑁

∗ − 𝑃𝑇
∗) − (1−∝)(𝑃𝑁 − 𝑃𝑇)}   

The above equation indicates that the real exchange rate is the sum of two components: the 

relative price of tradables between home and foreign country  {𝑒 + 𝑃𝑇
∗ − 𝑃𝑇} and the ratio of the 

relative price of non-tradables to tradables at home and abroad {(1−∝∗)  (𝑃𝑁
∗ − 𝑃𝑇

∗) −

(1−∝)(𝑃𝑁 − 𝑃𝑇)}. 

The above expression suggests that the movement in the real exchange rate of a country is 

caused by variation in the prices of tradable goods and variations in the relative price of non-

tradable goods between the country and its trading partner. Now, if the purchasing price parity 

(PPP) or the law of one price holds, then there would be no variation in the price of tradable 

goods across countries. In that case, the first term on the right hand side would boil down to 0. 

Even if the law of one price does not hold in levels due to transportation costs and tariffs, it is 

still safe to assume that the variation in the price of tradable goods will remain constant over the 

period. Thus, the movement in the real exchange rate is only caused by the second term: 

variations in the relative price of non-tradables. 

As mentioned above, although we define the real exchange rate as the ratio of the price of 

tradable goods and nontradables, in practice, we use relationship (1) to calculate the real 

exchange rate. Since countries have more than one trading partner, multilateral exchange rate is 

used instead of the above relationship. A modified version of this relationship, known as the real 

effective exchange rate (REER), is used. The REER is calculated as follows: 

 

REER =
NEER ∗ CPI

CPI∗
                                          (1) 
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where NEER (the nominal effective exchange rate) measures the exchange rate of a currency in 

terms of the exchange rates of the currencies of the trading partners, 𝐶𝑃𝐼∗ is  the weighted 

average of consumer price indices of trading partners and 𝐶𝑃𝐼 is domestic consumer price index. 

NEER is calculated, as follows, as the weighted average of bilateral exchange rates of home 

country and its main trading partners: 

𝑁𝐸𝐸𝑅 = ∏ 𝐸𝑖
𝑊𝑖

𝑛

𝑖=1

 

where  𝐸𝑖 is the nominal bilateral exchange rate between the home country and its trading partner 

𝑖  and expressed as price of one unit of home currency in terms of foreign currency. 𝑊𝑖 denotes 

the weight of a trading partner 𝑖  and ∑ 𝑊𝑖
𝑛
𝑖=1 = 1,   where  𝑛  is number of trading partners. The 

weighted average can be either the geometric average, as shown above, or the arithmetic 

average.  

Although, REER can be calculated using the method outlined above, the value of REER depends 

on the choice of trading partners, weighting schemes (trade or GDP based, fixed-weight or time-

varying weight etc.), choice of price index (CPI, PPI, GDP deflator or unit labor cost etc.). 

Depending on these factors, the value of REER can be different. 

In a theoretical model of real exchange rate determination, as explained above, the movement of 

the real exchange rate depends on the relative price of nontradables to tradable goods. Some 

models put forward explanations for how the relative price of nontradables changes over time. 

Among these, two popular models are the dependent economy model (Salter, 1959, and Swan, 

1960) and the “Scandinavian” model.  
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The dependent economy model assumes that an expansion of the tradable sector will increase 

demand for nontradables and lead to an increase in the relative price of nontradables. On the 

other hand, the Scandinavian model attributes productivity changes to variations in the relative 

price and, hence, movement in the real exchange rate. According to this model, productivity 

levels and the nominal exchange rate determine the nominal wage rate, which causes changes in 

the price level, and the relative price of nontradables (Chinn, 2006). 

The basic Dutch Disease model of Corden and Neary (1982) also provides a foundation for 

movement in the real exchange rate. This model assumes a small open economy with three 

sectors: a booming export sector (e.g., energy), a lagging export sector (e.g., manufacturing) and 

a non-traded goods sector (e.g., services). Prices of tradable goods, manufactured in the export 

sector, are exogenous and determined by world supply and demand, while prices of non-tradable 

goods adjust to domestic supply and demand. A boom in the export sector influences the 

economy through two different channels: the spending effect and the resource movement effect. 

The outcome of these two effects is an appreciation of the real exchange rate, a contraction of 

output, employment, and export in the lagging export sector. 

The impact of capital flows can be analyzed using a modified version of the basic Dutch Disease 

model, where capital flow is assumed in place of a booming energy sector. Capital flows can be 

considered as a real income transfer. Assuming positive income elasticity of demand, an increase 

in income is expected to increase the demand for both tradable and non-tradable goods (spending 

effects). As the supply of non-tradable goods is limited by the availability of resources in a 

country, the excess demand will lead to an increase in the price of non-tradable goods, leaving 

the prices of tradable goods unaffected since they are determined in international markets. This 
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will lead to an increase in the relative price of non-tradable goods and an appreciation of the 

foreign exchange rate.  

The relative price of non-tradable sector goods can also increase due to the ‘resource movement 

effect’. Capital flows in the tradable sector may increase the marginal product of labour in that 

sector, raise the equilibrium wage, and create excess demand for non-tradables. This excess 

demand will lead to an expansion of the non-tradable sector by drawing labour from the tradable 

sector. This is known as the resource movement effect. If labour moves from the tradable to the 

non-tradable sector, it may further create an upward pressure on the prices of non-tradable goods 

and lead to an appreciation of the real exchange rate. 

If capital flows increase household income, higher incomes may increase the demand for leisure 

and reduce the labour supply. A decrease in labour supply may lead to an increase in wage, 

production cost and prices in the non-tradable goods sector. This may further create upward 

pressure on the real exchange rate (Acosta, Lartey & Mandelman, 2009). 

4.2.2 The Real Exchange Rate: Empirical Findings 

Although the theoretical model presented above postulates that capital flows appreciate the 

exchange rate, empirical findings do not unambiguously lend support to this hypothesis. The 

impact of capital flow on the real exchange rate depends on a variety of factors. 

If a capital inflow is short-term and speculative and does not lead to an increase in productive 

capacity in a recipient country, it is likely to appreciate the RER. Combes, Kinda, & Plane 

(2012) find that, among different types of private inflows, portfolio investment has the strongest 

impact on appreciation of the RER compared to foreign direct investment (FDI) or bank loans. 
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Jongwanich and Kohpaiboon (2013) observe that, compared to FDI, portfolio investment and 

bank loans generate a faster speed of real exchange rate appreciation. However, they report that 

the magnitude of appreciation of different types of capital flows tends to be close to each other. 

Naceur, Bakardzhieva & Kamar (2012) suggest that portfolio investments, foreign borrowing, 

aid, and income lead to a real exchange rate appreciation
6
. Elbadawi and Soto (1997) report a 

different finding. According to their study, bank loans and portfolio investment do not lead to an 

appreciation of the RER. 

If the capital inflow is directed toward long-term investment in the manufacturing sector, this 

capital flow exerts weak pressure on appreciation of the RER. Thus, FDI is likely to cause a 

smaller appreciation of the RER compared to other flows (viz. portfolio flows and bank lending). 

In developing countries, FDI is generally concentrates more in the tradable sector (Athukorala 

and Rajapatirana, 2003). It is also documented that open economies have higher productivity 

growth (Kose et al., 2009). Open countries attract more FDI. So, the countries that attract more 

FDI are likely to have higher productivity. This will attenuate the appreciating impact of FDI. 

FDI transfers technology, managerial know-how, and other intangible assets to the recipient 

countries, which may increase the productivity in the tradable goods sector in the host country 

and raise wages. Inflows of FDI are likely to increase domestic demand for inputs and raise 

incomes. The higher income will create more demand for non-traded goods and raise the price of 

goods in the non-traded sector. This will exert an appreciating effect on the real exchange rate. 

On the hand, higher demand for goods will promote investment in the non-traded goods sector. 

Being induced by the foreign investors, productivity may increase in this sector, which may put 

                                                           
6
 Many developing countries have accumulated large amount of reserves and invested them 

abroad. The income generated from this investment is considered as income in this paper. 
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downward pressure on prices and exert a depreciating effect on the real exchange rate. The one 

effect may cancel out the other (Naceur, Bakardzhieva & Kamar (2012). If the latter effect is 

stronger than the former, FDI may cause a real depreciation and vice versa. 

If we go beyond the dependent economy model, also known as the ‘Salter-Swan-Corden-

Dornbusch model, we find some other reasons why FDI may contribute less to the appreciation 

of the real exchange rate. First, FDI flows are used to import machinery and raw materials. Such 

import will partially offset the appreciation impact of FDI on the real exchange rate. Second, if 

income generated by FDI is channeled to the external sector for purchasing foreign goods (to 

finance imports), this will limit the spending on non-tradable goods and partially offset the 

appreciating impact on the real exchange rate. Finally, if the government implements policies to 

stimulate labour demand by lowering the costs of labour, this may also restrain the price increase 

in the non-tradable goods sector and dampen the appreciating effect of FDI. 

 Existing studies report conflicting findings on the impact of FDI on the real exchange rate. 

Lartey (2007) finds that increases in the inflow of FDI lead to a real appreciation of the real 

exchange rate, unlike Athukorala & Rajapatirana (2003), who find that FDI has a tendency to 

depreciate the RER. On the other hand, Naceur, Bakardzhieva & Kamar (2012) suggest that FDI 

does not have any impact on the RER. 

The RER is also influenced by the exchange rate regime. In a flexible exchange rate regime, an 

increase in capital flows is likely to cause an immediate appreciation of the exchange rate. In a 

fixed exchange rate regime, real appreciation takes place if there is an increase in domestic 

prices. But prices are sticky in the short run, and capital flows may not lead to an appreciation in 

the short run. When prices adjust upward in the long run with capital inflows, the RER may 
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appreciate. This is why remittances may not appreciate the RER in the short run (Lartey et al. 

2012). 

The increased flow of foreign capital may reduce interest rates in domestic capital markets and 

may soften the appreciating effect of the nominal exchange rate (Bayangos and Jansen, 2011). 

The movement of the real exchange rate also depends on the supply constraints of recipient 

countries. If the supply constraint is severe, prices in the non-traded goods sector will rise 

immediately, causing a quick appreciation of the RER. On the other hand, if the non-traded 

goods sector experiences less stringent constraints on supply, the prices in this sector may not 

increase and pressure on appreciation can be avoided.  

The time horizon also influences the impact of capital flows on the real exchange rate. In the 

short run, it is difficult to ease constraints on supply, so the appreciating impact is likely to be 

stronger. Prices are sticky in the short run, which will minimize pressure on appreciation. In the 

long run, more capital can be added to the non-tradable sector, which is likely to reduce the 

relative price of this sector and create a depreciating tendency. On the other hand, in the long 

run, there may be a greater adjustment in price following wage and price increases due to excess 

demand for non-tradable goods, which is likely to appreciate the exchange rate (Bourdet and 

Falck, 2006). The net impact, both in the short run and long run, depends on the relative strength 

of these two opposing forces. 

The behavior of the real exchange rate may also depend on the financial openness of the 

economy. Lartey (2011) provides evidence to this hypothesis. Using panel data of 109 

developing and transition countries for the period 1990–2003, he observes that an increase in 

FDI results in an appreciation of the real exchange rate in a more financially open economy. The 
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estimated coefficients of the models indicate that an increase in FDI inflow leads to a higher 

expansion of tradable sector output relative to the nontradable sector and an increase in financial 

openness causes an increase in productivity of the tradable sector relative to the nontradable 

sector. He explains these findings as follows. As the degree of capital account openness 

increases, the tradable sector tends to use a more capital intensive mode of production following 

an inflow of FDI. The sector employs a significant share of labor resources as real wages 

increase. The higher income leads to excess demand for goods produced by non-tradable sector 

and raises relative prices of non-tradable goods, which leads to an appreciation of the real 

exchange rate.  

The degree of exchange rate movement also depends on financial development. A more 

sophisticated financial system weakens the appreciation impact of the capital inflows on the real 

exchange rate. The efficiency of resource allocation improves and a wide range of investment 

opportunities are created in a more developed financial system. This diverts capital flows to 

more productive uses from sectors where they are used for consumption and leads to a rise in 

prices of non-tradable goods. Some studies lend empirical evidence to this hypothesis. Using 

panel data for 109 developing and transition countries for 1990–2003, Acosta, Baerg & 

Mandelman (2009) find that remittances have a tendency to create upward pressure on the real 

exchange rate.  However, they find that the effect is weaker in countries with more developed 

financial markets, which channel remittances into new investments. In another study,  

Saborowski (2011) also supports this view.  He observes that FDI does not have any tendency to 

appreciate the real exchange rate in countries with a more developed financial sector. But he 

does not find similar evidence for other types of capital inflows. Applying dynamic panel data 

methods and using data on 85 developing and developed economies for the sample period 1997–
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2006, he concludes that the appreciation effect of FDI on the real exchange rate is smaller in 

countries with a developed financial sector and stock market. A more developed financial sector 

efficiently channels capital flows into the production sector, adds productive capacity, and 

attenuates the upward pressure on the prices of the non-tradable sector. This is likely to weaken 

the appreciating effect of FDI on domestic currency. 

In the following section, we summarize findings of some major studies undertaken to address the 

relationship between capital flows and the real exchange rate. The studies on movement of 

exchange rates from capital flows can be broadly classified into two categories. Some studies 

have analyzed the impact of aggregate capital flows on the real exchange rate. Other studies have 

focused only on specific types of capital flows, such as remittances or foreign aid. We will first 

review the studies on aggregate capital flows and summarize the findings from these studies, 

then turn to the studies on specific type of capital flows.   

4.2.2 (a) Capital Flows and the Real Exchange Rate 

Athukorala & Rajapatirana (2003), in their study on eight emerging Asian and six Latin 

countries for the period 1985–2000, analyze the behavior of the RER including two types of 

capital flows (viz. FDI and other capital flows excluding FDI) and other macroeconomic 

determinants of the RER in the model. They find that FDI has a tendency to depreciate the RER, 

while the aggregate capital flow excluding FDI has a much stronger impact on the appreciation 

of RER. This, they argue, is because FDI is biased toward the tradable goods sector, whose 

prices are exogenous. For this reason, the impact of FDI on domestic (non-tradable) prices and 

on the depreciation of domestic currency is likely to be weak. 
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Combes, Kinda & Plane (2012) also support this view in their study, which analyzes the impact 

of four types of private capital flows (viz. foreign direct investment, portfolio investment, private 

transfers, and bank loans) and public capital flows (sum of official loans and transfers) on the 

RER using a sample of 42 emerging and developing countries over the period 1980–2006. They 

find that, among different types of private inflows, portfolio investment has the strongest impact 

on appreciation of the RER—almost seven times that of foreign direct investment or bank loans.  

Lartey (2007) estimates a real exchange rate with a model that uses two types of private capital 

inflow (viz. FDI inflows and ‘other capital inflows’), ODA, and a set of macroeconomic factors 

as regressors, as well as panel data from 16 Sub-Saharan African countries for the period 1980 –

2000. The study reveals that increases in the inflow of FDI and ODA lead to a real appreciation, 

whereas changes in ‘other capital inflows’ do not affect the real exchange rate. He also observes 

that between official aid and FDI, the former has stronger impact on appreciation of the RER. 

Naceur, Bakardzhieva & Kamar (2012) analyze the impact of six types of capital flows, viz. 

foreign direct investments, portfolio investments, debt, income, aid, and remittances, on real 

exchange rate behaviour in a sample of 57 developing countries. Their findings suggest that FDI 

does not have any impact on the RER, but portfolio investments, foreign borrowing, aid, and 

income are found to lead to a real exchange rate appreciation, while remittances are found to 

have disparate effects across regions. They conclude that FDI has a tendency to appreciate the 

RER by increasing domestic demand, raising prices of non-tradable goods and depreciate the 

RER by increasing productivity of non-tradable sector, and lowering price in the same sector. 

These two effects cancel each other, leaving no impact of FDI on the RER. 
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Jongwanich and Kohpaiboon (2013) analyze the magnitude and speed of changes in the RER 

from different types of capital flows. Using semi-annual data on nine emerging Asian economies 

from 2000–2009, they observe that, compared to FDI, portfolio investment and bank loans 

generate a faster speed of real exchange rate appreciation. However, the magnitude of 

appreciation tends to be similar across different types of capital flows. 

4.2.2 (b) Remittances and the Real Exchange Rate 

The impact of remittances on the RER is also ambiguous. This is because an increase in 

remittances is likely to influence the RER of different recipient countries in different ways. The 

impact depends on the consumption, savings, and investment choices of the recipient countries. 

If an increase in remittances increases the marginal propensity of households to consume non-

tradable goods, or if higher remittance flows increase household wealth and leisure preferences 

and reduce the supply of labour, the relative price of the non-tradable goods to tradable goods 

may increase, which may cause an appreciation of the foreign exchange rate. On the other hand, 

if an increase in remittances stimulates savings and investment in the non-tradable goods sector, 

this may lead to a decrease in the relative price of non-tradable goods to tradable goods and may 

cause a depreciation of the foreign exchange rate. 

For the reasons outlined above, the impact of remittances on the RER is found to be ambiguous 

in empirical studies. For example, in their study on 13 Latin American and Caribbean countries, 

Amuedo-Dorantes and Pozo (2004) find that a doubling of remittances would lead to an 

appreciation of the real exchange by 22%. 

Using panel data for 109 developing and transition countries for 1990–2003 to analyze the 

relationship between remittance inflows, financial sector development, and the real exchange 
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rate, Acosta, Baerg and Mandelman (2009) lend further support to the hypothesis that remittance 

inflows tend to appreciate the domestic currency. They also investigate whether financial sector 

development prevents the appreciation of the real exchange rate. Their findings suggest that the 

appreciating tendency of the exchange rate is weaker in countries that have more developed 

financial markets. The authors argue that more developed financial markets channel remittances 

more efficiently into investment opportunities. This lowers domestic prices of non-tradable 

goods and prevents appreciation of the real exchange rate. 

In their study on a panel of 109 countries and using the Generalized Method of Moments (GMM) 

estimation method, Lartey, Mandelman, and Acosta (2012) find evidence that a 1% point 

increase in the remittances/GDP ratio leads to an appreciation of the real effective exchange rate 

of between 20% and 40%. The study also finds evidence of a resource transfer effect—the traded 

goods to non-traded goods ratio falls by one percent as a result of a one percent increase in the 

remittances to GDP ratio. 

A study by Lopez, Molina, and Bussolo (2008) finds similar evidence. Using data for the period 

1990–2003 for a number of Latin American countries, they conclude that increases in the ratio of 

remittances to GDP lead to an appreciation of the real effective exchange rate. 

Vargas-Silva (2009) estimates the money demand function for the Mexican economy by 

incorporating remittances and exchange rates into the function. Applying variance 

decompositions and impulse response functions methods, their study reports that a positive shock 

to remittances leads to an appreciation of the Mexican peso. 
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Using co-integration methods and analyzing data on Cape Verde for the period 1980–2000, 

Bourdet and Falck (2006) find evidence of an appreciation of the real exchange rate of 1.2% 

from a 10% increase in remittances.  

Some studies, however, report opposite findings. Analyzing the impact of grants and remittances 

on the RER of a set of Sub-Saharan African (SSA) countries, Mongardini and Reyner (2009) 

observe that transfers lead to depreciation of the domestic currency. The findings of this study 

suggest that both grants and remittances are channeled to the non-tradable sector to increase 

productivity or to ease supply constraints, and neither exert any upward pressure on the price of 

non-tradables nor tend to appreciate the equilibrium real exchange rate. The authors conclude 

that, if capital flows are invested to expand the capacity of the non-tradable goods sector and if 

they lower prices in this sector, such flows are not detrimental to the growth of the export sector 

and do not contribute to the appreciation of the real exchange rate. 

In another study, based on 27 Small Island Developing States, Amuedo-Dorantes, Pozo and 

Vargas-Silva (2010) support the view that remittances have a currency-depreciating tendency. 

The findings of this study suggest that these countries are import-dependent due to their less 

diversified production sector. They have a higher marginal propensity to import out of their 

remittances, which increases the price of traded goods and depreciates the domestic currency. 

They put forward this interpretation for their finding going beyond the dependent economy 

model. 

Naceur, Bakardzhieva & Kamar (2012) do not find any evidence of a strong impact of 

remittances on the appreciation of the real exchange rate for a sample of 57 developing countries. 
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4.2.2 (c) Aid and the Real Exchange Rate 

Adenauer and Vagassky (1998) analyze the relationship between aid inflows and the real 

exchange rate in four CFA zone countries (viz. Burkina Faso, Cote d'lvoire, Senegal, and Togo). 

Using data from 1980 to 1992 and applying the Generalised Least Squares (GLS) method, they 

observe that aid flows appreciate the RER.  

Applying dynamic panel data models and using a sample of 16 Sub-Saharan African countries 

over the period 1980–2000, Lartey (2007) observes that FDI and ODA flows tend to appreciate 

the RER. His findings also indicate that between FDI and ODA, the latter has a much stronger 

impact on appreciation of the RER. 

Analyzing the relationship between ODA, RER, and non-traditional exports for a panel of 62 

developing countries, including 28 of them from Africa, Elbadawi (1999) finds that ODA flows 

cause significant overvaluation of the RER in many African and non-African countries. 

Using panel data of Sub-Saharan African (SSA) countries for the period from 1980–2006, and 

using the pooled mean group (PMG) estimator, Mongardini and Rayner (2009) analyze the 

relationship between grants, remittances, and the equilibrium real exchange rate and find that 

grants and remittances are not associated, in the long run, with an appreciation of the real 

exchange rate in Sub-Saharan Africa. 

Using data on Cape Verde for the period 1980–2006, Bourdet and Falck (2006) analyze the 

impact of determinants on the real exchange rate by applying time series econometric methods. 

They observe that both remittances and aid inflows tend to appreciate the RER, which creates an 

adverse effect on the competitiveness of the tradable goods sector. 
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With an objective to investigate why, in spite of devaluation of the nominal exchange rate, there 

was a growing divergence between the real and nominal exchange rates in Sri Lanka in 1980s, 

White and Wignaraja (1992) observe that external transfers (viz. aid and remittances) create an 

upward pressures on the RER and that nominal exchange rates cannot match with the real 

exchange rate. They conclude that because of increasing external flows, a devaluation strategy 

has little impact on the competitiveness of the economy. 

Using time series data from Syria for the period 1965–1997 and employing the Auto Regressive 

Distributed Lag (ARDL) approach, Issa and Ouattara (2008) do not find any support for the 

hypothesis that aid leads to an appreciation of the real exchange rate, ether in the long run or in 

the short run. Rather, they find that foreign aid flows are associated with the depreciation of the 

real exchange rate. 

Li and Rowe (2007) use time series econometric techniques to study the impact of aid flows on 

the RER using data from Tanzania for the sample period 1970–2005. They do not find any 

evidence that net aid inflows lead to an appreciation of the REER in Tanzania. Their empirical 

findings suggest that aid flows are, in fact, associated with depreciations of the RER, both in the 

short-run and the long run. 

Martins (2013), in his study on Ethiopia, investigates the impact of two large inflows (foreign aid 

and remittances) on the real exchange rate. His findings suggest that foreign aid does not have 

any significant impact on the real exchange rate, while he finds weak evidence that remittances 

lead to an appreciation of the RER. 

Elbadawi, Kaltani & Soto (2012) estimate the real exchange rate model for a sample of 83 

countries for the period 1984–2004. They observe that foreign aid tends to appreciate the real 
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exchange rate. The relationship is found to be statistically significant for the full sample and for a 

sub-sample of 29 countries from Sub-Saharan Africa. 

4.2.3 Determinants of the Real Exchange Rate 

Based on a review of the literature mentioned above, we identify the determinants of the RER, 

include them in our real exchange rate model, and estimate the model to analyze the impact of 

capital flows on the real exchange rate. 

The determinants of the real exchange rate include capital flows, policy variables (monetary 

policy, fiscal policy, and trade openness), and other control variables. We include foreign direct 

investment inflows, ODA, and remittances as capital flows, and the following determinants of 

the RER in our model. 

Government expenditure to GDP ratio: An increase in government spending is likely to increase 

the demand for goods and services. The relative price of non-tradable goods is expected to 

increase if a large proportion of the government spending is directed towards the non-tradable 

sector, causing an appreciation of the real exchange rate. However, the impact of fiscal 

expenditure on real exchange rate is unclear and the sign of the variable may be either positive or 

negative. Nyoni (1998), Elbadawi (1999), Sackey (2001), Athukorala & Rajapatirana (2003), 

Lartey (2007), Acosta et al. (2009), Lartey (2011), Naceur, Bakardzhieva & Kamar (2012), and 

Jongwanich & Kohpaiboon (2013) find an appreciable impact, while Naceur, Bakardzhieva & 

Kamar (2012) find a depreciable influence and Amuedo-Dorantes & Pozo (2004) find an 

insignificant impact of government expenditure-to-GDP ratio on the real exchange rate. 



210 
 

Terms of trade: Terms of trade (TOT) is defined as the price of exports relative to the price of 

imports. The impact of TOT on the real exchange rate is also ambiguous. A change in TOT may 

create two opposing effects: the income effect, which appreciates the RER, and the substitution 

effect, which depreciates the RER. An increase in the price of exports relative to the price of 

imports leads to a contraction of the non-traded goods sector and encourages labour movement to 

the export sector. An increase in the price of tradable goods also increases income and, in turn, 

increases the demand for and the price of non-tradable goods. This leads to an increase in the 

relative price of non-tradable to tradable goods and an appreciation of the RER. This is known as 

the income effect. On the other hand, when the relative price of exports increases, consumers 

will have a tendency to reduce their consumption of the expensive exporting and non-tradable 

goods and increase their consumption of relatively cheaper imported goods. This is known as the 

substitution effect. The substitution effect may lower the price of non-tradable goods and lead to 

a depreciation of the RER. Most of the studies report an appreciable impact of the terms of trade 

on the real exchange rate; for example, Adenauer & Vagassky (1998); Elbadawi (1999); 

Mongardini and Rayner (2009); Acosta et al. (2009); Lartey (2011); Lartey et al. (2012); 

Combes, Kinda & Plane (2012); Naceur, Bakardzhieva & Kamar (2012); Jongwanich & 

Kohpaiboon (2013); and Martins (2013) find  an appreciable impact of the terms of trade. 

However, Amuedo-Dorantes & Pozo (2004) observe an insignificant impact of terms of trade on 

the RER. 

Openness to trade: The impact of openness to trade on RER is also ambiguous. In an open 

economy, a reduction in import tariffs lowers the import prices and improves the TOT. An 

improvement in TOT affects the prices of non-tradable goods through income and substitution 

effects. The income effect, associated with a favorable TOT, increases the demand for non-
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tradable goods and their prices, which leads to an appreciation of the RER. On the other hand, 

due to the substitution effect, domestic demand for non-tradable goods decreases as consumers 

switch to cheaper foreign goods. This decreases the price of non-tradable goods, which leads to 

depreciation of the RER. The income effect and the substitution effect work in the opposite 

direction and the net impact on the RER is uncertain. Empirical findings on the impact of trade 

openness are mixed. Some studiessuch as those done by Issa & Ouattara (2008), Acosta et al. 

(2009), and Lartey et al. (2012), find an appreciation impact. Others find a depreciation impact; 

for example, see Nyoni (1998); Elbadawi (1999); Athukorala & Rajapatirana (2003); Lartey 

(2007); Mongardini and Rayner (2009); Combes, Kinda & Plane (2012); Naceur, Bakardzhieva 

& Kamar (2012); Jongwanich & Kohpaiboon (2013); and Martins (2013). Acosta et al. (2009)) 

find an insignificant impact on the RER.  

Excess money supply growth: When capital flows into a country, the central bank purchases 

excess flows in order to maintain the desired level of nominal exchange rate. Such non-sterilized 

intervention in the market increases the growth rate of money supply and fuels inflation by 

increasing prices of non-tradable goods, which in turn causes an appreciation of the RER. Lartey 

(2011), among others, observe that excess money supply growth tends to depreciate, while 

Athukorala & Rajapatirana (2003) observe no significant impact on the RER. Some studies 

include the growth rate of money supply instead of the growth of excess money supply. For 

example, Lartey et al. (2012) observe that the growth rate of money supply tends to appreciate. 

Lartey (2011) observes that it tends to depreciate, while Acosta et al. (2009) do not find any 

influence of the growth of money supply on the real exchange rate. 

Technological progress: Technological progress is more likely to take place in the tradable 

goods sector, which increases the marginal product of labour and wages in this sector and causes 
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a shift in resources from the non-tradable sector to this sector. However, when the resources shift 

from the non-tradable goods sector to the tradable sector, the supply of goods may decrease and 

their prices may increase in the former sector. As a result, the relative price of the non-tradable 

goods sector may increase, which may cause an appreciation of the RER. Elbadawi (1999); 

Sackey (2001); Amuedo-Dorantes & Pozo (2004); Issa & Ouattara (2008); Mongardini and 

Rayner (2009), Acosta et al. (2009), Lartey et al. (2012), Naceur, Bakardzhieva & Kamar (2012); 

and Jongwanich & Kohpaiboon (2013) observe an appreciation impact of technological progress 

or productivity on the real exchange rate. However, Lartey (2011) reports a depreciation impact 

on the real exchange rate. 

Studies have usually measured technological progress by GDP, per capita GDP, or growth rate of 

GDP. A country with higher GDP per capita is likely to have higher productivity in the traded 

goods sector compared to its trading partners. This is likely to increase wages in the traded goods 

sector and cause a shift of resources into this sector from the non-traded goods sector. This shift 

may increase the relative price in the non-traded goods sector and cause an appreciation of the 

RER. Thus, we expect a negative relationship between per capita GDP and the RER.    

Capital account openness: An increase in capital account openness is expected to cause a real 

appreciation. This is because, if capital flows, such as foreign direct investment, are associated 

with import of capital-intensive production techniques, it is likely that a transfer of technology 

and management practices, an expansion of the tradable sector, and increased productivity in this 

sector will take place. This may, in turn, raise wages, generate higher demand for non-tradable 

goods, and raise the relative price of non-tradable goods, which may lead to an appreciation of 

the RER (Lartey, 2011; Naceur, Bakardzhieva & Kamar, 2012). 
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4.3 EMPIRICAL FRAMEWORK AND ESTIMATION 

METHODS 

In order to estimate the impact of capital flows on the RER, we consider the following model: 

𝑦𝑖𝑡 = 𝛽1𝑖𝑥1𝑖𝑡 + 𝛽2𝑖𝑥2𝑖𝑡 + 𝛽3𝑖𝑥3𝑖𝑡 + ⋯ + 𝛽𝑘𝑖𝑥𝑘𝑖𝑡 + 𝑢𝑖𝑡   -----------------(i) 

where 𝑢𝑖𝑡 = ∝1𝑖+ 𝜆𝑖 𝑓𝑡 + 휀𝑖𝑡 ------------(ii) and each regressor 

𝑥𝑚𝑖𝑡 = 𝜂𝑚𝑖 + 𝜆𝑚𝑖
′ 𝑓𝑚𝑡 + 𝛾𝑚𝑖

′ 𝑔𝑚𝑡 + 𝑒𝑖𝑡------------(iii)  

For i= 1, 2, ……n and t = 1, 2, ……t, m=1, 2, ……k.  

In Eq. (i), yit is the real exchange rate, and there are xk independent variables that include capital 

flows and other determinants of the real exchange rate. The βki are the country-specific slopes 

for k independent variables. 

The parameter 𝑢𝑖𝑡 in Eq. (ii) comprises three unobservables: group-fixed effects ∝1𝑖, which 

capture time-invariant heterogeneity across groups; 𝜆𝑖 𝑓𝑡 , which includes a time-variant common 

factor 𝑓𝑡 and heterogeneous, country-specific factor loadings 𝜆𝑖 and captures time-variant 

heterogeneity and cross-sectional dependence; and finally, 휀𝑖𝑡, which is a white noise error term. 

Similarly, in Eq. (iii), each observed independent variable 𝑥𝑚𝑖𝑡 is modeled as a function of an 

individual fixed-effect term 𝜂𝑚𝑖, time-variant heterogeneity 𝑓𝑚𝑡, cross-sectional dependence 

𝑔𝑚𝑡, and a white noise error term 𝑒𝑖𝑡. The unobserved common factors, 𝑓𝑚𝑡 and 𝑔𝑚𝑡 , with 

corresponding country-specific factor loadings, 𝜆𝑚𝑖 and 𝛾𝑚𝑖, capture time-variant heterogeneity 
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and cross-sectional dependence. The common factors (𝑓𝑚𝑡) influence both errors and regressors, 

and thus induce endogeneity. Both unobserved factors, 𝑓𝑚𝑡 and 𝑔𝑚𝑡, can be nonstationary. 

The above model (Equations i–iii) is estimated by the common correlated effects mean group 

(CCEMG) estimator (Pesaran, 2006) and the augmented mean-group (AMG) estimator (Bond 

and Eberhardt, 2009; Eberhardt and Teal, 2010).  

In order to control for the presence of cross-sectional dependence, the CCEMG estimator 

includes cross-sectional averages of the dependent and independent variables as additional 

regressors in equation (i). Then, the estimated individual coefficients are averaged to find a 

consistent estimator of the observed variables.  

On the other hand, in the AMG approach, the common factor is included in the regression as a 

variable of interest. It is implemented in three steps (Eberhardt, 2012). In the first step, a pooled 

regression with year dummies is estimated by the first difference OLS, and coefficients on year 

dummies are collected. These coefficients represent estimates of the unobservable common 

dynamic process. In the next step, the country-specific regression model is augmented with the 

estimated common dynamic process as an explicit regressor. In the final step, the average of the 

country-specific parameters is estimated across panel members. The AMG estimator is also 

robust whether the regressors and factors are stationary or co-integrated or not (Bond and 

Eberhardt, 2009). 

Both the AMG and CCEMG estimator are broadly similar in terms of small sample performance 

(Eberhardt and Bond 2009). However, the AMG approach is likely to outperform the CCEMG 

approach in small-sample estimations involving a relatively large number of regressors. 



215 
 

Traditional panel data models assume that cross-section units are independent. But if the cross 

section units are dependent, the traditional panel data models do not produce consistent 

estimates. Since countries have experienced greater economic and financial integration and 

linkages in the last few decades, they are exposed to common institutional, political, and social 

shocks, spatial spillover effects, and externalities. These common stocks are likely to generate 

cross section dependence in errors.  

Homogeneous panel data models also assume parameter homogeneity across the countries. But if 

the true slope coefficients are heterogeneous, these estimators may produce inconsistent and 

misleading estimates (Pesaran and Smith, 1995; Pesaran et al., 1999).  

Econometric Methods for Robustness Checks  

In order to check the robustness of our findings, we apply different common correlated effects 

estimators. We apply both static and dynamic versions of these estimators. We apply four 

common correlated effects estimators: pooled, mean group OLS, mean group two-stage least 

squares (2SLS), and mean group generalized method of moments (GMM) estimators. We also 

apply four dynamic common correlated effects estimators: pooled, mean group OLS, mean group 

two-stage least squares and mean group generalized method of moments estimators.  

We have discussed the pooled and mean group versions of the static and dynamic common 

correlated effects estimation methods in chapter 2. We apply the same estimators here. In 

addition to those methods, we apply here mean group OLS, mean group two-stage least squares 

(2SLS), and mean group generalized method of moments (GMM) versions of the static and 

dynamic common correlated effects estimators.  
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Neal (2015) extends the Common Correlated Effects (CCE) approach of Pesaran (2006) and 

Chudika and Pesaran (2015) replacing OLS with 2SLS or GMM and using the lags of the 

variables as instruments. These extensions account for endogenous regressors and improve the 

efficiency of the DCCE estimator. Monte Carlo simulation results demonstrate that these 

extensions result in significant improvement over existing estimators in the presence of 

unobserved common factors and heterogeneous slope coefficients. The static extensions are 

designed to remove all of the bias observed in the CCE methods with weakly exogenous or 

endogenous regressors and reduce the root mean squared error (RMSE) significantly with 

endogenous regressors. The Monte Carlo simulation results also show that this extension of 

dynamic panel data models leads to significant improvement over the original DCCE estimator 

in small samples regardless of whether the regressors were strictly exogenous, weakly 

exogenous, or endogenous (Neal, 2015). 

In addition to the common correlated effects methods, we also estimate our models with 

additional heterogeneous and homogenous panel data methods.  We apply three heterogeneous 

panel data methods: the mean group (MG) estimation method proposed by Pesaran and Smith 

(1995), the pooled mean group (PMG) method developed by Pesaran, Shin & Smith (1999), and 

the dynamic fixed effects (DFE) method. We also apply two homogenous panel data methods: 

the difference GMM proposed by Arellano & Bond (1991) and system GMM methods 

developed by Blundell & Bond (1998).  Although these methods cannot control for cross section 

dependence, they can account for the endogeneity, which is another concern for estimation of our 

models. 

There are two extreme methods for estimating a panel data model like the one that we have. One 

extreme possibility is to apply a pooled estimation method, which assumes that all coefficients 
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are homogenous. In this method, all slope and intercept parameters are restricted to be identical 

for all cross-sectional units. The other extreme possibility is to assume that all coefficients are 

heterogeneous. In this case, no restrictions on parameters are imposed. This is what the mean 

group (MG) estimation method developed by Pesaran and Smith (1995) does. This method 

estimates parameters for each country by estimating the regression for each country and then 

calculates estimates for the whole sample by averaging the estimates for individual countries. 

An intermediate approach that allows intercepts to vary across countries, but imposes 

homogeneity of all slope coefficients and error variances, is known as the dynamic fixed-effect 

(DFE) method. For a small sample, the DFE estimates are subject to serious heterogeneity bias 

(Pesaran and Smith, 1995). Pesaran, Shin & Smith (1999) propose an alternative estimator that 

restricts the long-run parameters to be identical over the countries, but allows the intercepts, 

short-run coefficients (including the speed of adjustment), and error variances to vary across 

counties. This method is known as the Pooled Mean Group (PMG) estimator. The maximum 

likelihood-based PMG approach yields more efficient estimates if long-run homogeneity 

assumptions are valid, in which case the MG estimates are inefficient. 

PMG and MG estimation methods are based in the panel ARDL model. Such models can be 

estimated if the variables are either I(0), I(1), or a mixture of both, and whether the variables are 

co-integrated or not. This makes testing for unit roots unnecessary. These methods allow us to 

estimate both the short-run and long-run effects simultaneously, if the data has a long time and 

large cross-sectional dimension. Finally, these methods produce consistent coefficients, even in 

the presence of endogeneity, because they include lags of dependent and independent variables 

(Pesaran, Shin & Smith, 1999).  These methods indicate a long-run relationship among the 

variables if the error-correction term is negative and not lower than -2. However, one limitation 
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of these proposed estimators is that although they allow for the heterogeneity of parameters, they 

are not robust to the cross-section dependence. 

As mentioned above, we have also applied the difference and system GMM methods. We have 

discussed this method in chapter 3. 

4.4 DATA 

For our study, we collect data from different sources. The data on the real effective exchange rate 

is collected from Darvas (2012) and available at www.bruegel.org.  The database has a few 

series on the REER index based on alternative number of trading partners and frequencies. We 

use one in our study that is annual and is constructed based on 67 trading partners of the 

countries included in the dataset.  

Data on the terms of trade, government spending-to-GDP ratio, growth rate of money supply, 

growth rate of GDP, trade openness index computed as the sum of exports and imports to GDP, 

per capita real GDP, FDI inflows to GDP ratio, overseas-development-assistance-to-GDP ratio, 

and remittances-to-GDP ratio are collected from the World Development Indicators (WDI) 

database of the World Bank.  

For robustness checks, we use four additional series of data on the real exchange rate. The first 

series is constructed by the United States Department of Agriculture Economic Research Service 

and available at http://www.ers.usda.gov/.  This data series contain the real annual country 

exchange rates (local currency per USD) derived by averaging 12 monthly real exchange rates. 

The second series is collected from the World Bank.  Two more series on the real effective 

exchange rate based on CPI and the GDP deflator are also collected from UNCTAD. 
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We also use three additional series of foreign investment data. Two series measure FDI flows as 

a percentage of GDP, one is collected from UNCTAD, and the other from External Wealth of 

Nations database constructed by Philip R. Lane and Gian Maria Milesi-Ferretti. In this database, 

FDI is a stock variable. So, we calculate the first difference of FDI stock to estimate the flows of 

FDI in a given year and express it as a percentage of GDP.  The third series measures FDI flows 

as a percentage of gross fixed capital formation and is collected from UNCTAD as well. 

For robustness checks we use data on total factor productivity from PWT 9.0, inflation from the 

World Bank and remittances from the Financial Development and Structure Dataset of the 

World Bank, constructed by Aslı Demirgüç-Kunt, Martin Čihák, Erik Feyen, Thorsten Beck, and 

Ross Levine. 

We use nine financial development indicators. These indicators are discussed in section (d) of 

this essay and listed in appendix table A1.  The data on these indicators are collected from the 

Financial Development and Structure Dataset. 

We collect data on 45 middle- and low-income countries for the period 1980–2013. The 

selection of countries is based on the availability of data. A list of the variables included in the 

models and their data sources are recorded in Table A1 in the Appendix. The list of the countries 

included in the study is recorded in Appendix Table A2. Table A3 records summary statistics of 

the variables included in this study. 
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4.5 DISCUSSION OF RESULTS 

(a) Findings from the Baseline Regressions 

In our regression models, we measure the real exchange rate (RER) by the real effective 

exchange rate index and include it in the models as the dependent variable. We include the 

standard determinants of the RER in the model. These determinants include capital flows 

variables, measures of openness, policy variables, and determinants of GDP. We include three 

large capital flows in our analysis: foreign direct investment inflows, overseas development 

assistance, and remittances. FDI flows and remittances are normalized by GDP (i.e., expressed as 

a percentage of GDP) and overseas development assistance is expressed as a ratio of GDP.  

Although some authors have included loans in the model in addition to FDI, aid and remittances, 

when they have analyzed the impact of major capital flows on the real exchange rate, following 

Martins (2013) we include only three major capital flows, viz. FDI, aid and remittances, as 

explanatory variables in our models. 

As measures of openness, we include three variables in our baseline regressions: the trade 

openness index computed as a sum of exports-and-imports-to-GDP ratio, the Chinn Ito Index of 

capital account openness, and the terms of trade. In order to measure the impact of policies on 

the RER, we include the government expenditure-to-GDP ratio and excess money growth rate 

computed as the difference between the money growth rate and the growth rate of GDP. 

The budget deficit as a percentage of GDP is more appropriate variable for assessing policy 

impact on the real exchange rate. An increase in the budget deficit influences the real exchange 

rate through two channels. First, it raises rate of interest and puts an appreciation impact on the 
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real exchange rate. Second, it increases spending on non-tradables and creates upward pressure 

on price of nontradables and appreciates the real exchange rate. But since long data series for our 

sample countries are not available, we use the government expenditure-to-GDP ratio as a proxy 

for this variable. In our robustness checks, we use the rate of inflation as a policy variable instead 

of this variable. As a measure of technological progress, we include per capita real GDP in the 

baseline regressions. Again, the growth rate of TFP is a better measure of technological progress 

compared to per capita real GDP. So, instead of this variable, we include the growth rate of TFP 

in our regressions for robustness checks.  

The real effective exchange rate (REER) index is defined as the relative price of domestic to 

foreign goods. An increase in this index leads to an appreciation of the home currency against 

the basket of currencies of trading partners. The REER index can be alternatively expressed as 

the ratio of the prices of non-tradable goods to those of tradable goods. A positive estimate of the 

coefficient on a regressor indicates that the variable leads to an appreciation, while a negative 

estimate of the coefficient on a regressor refers to depreciation.  

In order to determine whether the Common Correlated Effects Mean Group (CCEMG) estimator 

proposed by Pesaran (2006) and the Augmented Mean Group (AMG) estimator proposed by 

Bond and Eberhardt (2009), and Eberhardt and Teal (2010) are appropriate for our analysis, we 

perform the Pesaran (2004) cross-sectional dependence test of residuals of our estimated models. 

We reject the null of independence of the cross-sectional units, which indicates that cross 

sectional units are dependent. The evidence of dependence in cross sectional units justifies the 

application of the CCEMG and AMG estimation methods, which can control for such 

dependence. So we estimate our baseline regressions applying these methods. 
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 Table 1 reports the estimates from the baseline regressions. As mentioned above, the CCEMG 

estimator is simply a mean group estimator, where cross-section averages of dependent and 

independent variables are added to the regression equation as proxies for unobserved common 

factors. Since estimates of the coefficients of the averages of dependent and independent 

variables do not have any usual interpretation, we exclude them from the table. 

Foreign direct investment is not found to have any statistically significant influence on the RER. 

This is consistent with expectation and some of the previous findings. FDI increases the 

productivity in the tradable goods sector, since it transfers technology, managerial know-how, 

and other intangible assets to this sector. FDI also increases domestic demand for inputs. Higher 

productivity of and demand for inputs raise incomes in host countries. This creates more demand 

for non-traded goods, raises the price of goods in the non-traded sector and generates an 

appreciating effect on the real exchange rate. On the other hand, FDI induced investment 

promotes investment in the non-traded goods sector, creates a downward pressure on prices and 

exert a depreciating effect on the real exchange rate. If one effect cancels out the other, FDI may 

not exert any influence on the real exchange rate. 
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Table 1: Capital Flows and the Real Exchange Rate. Baseline Regressions. Dependent Variable:  

Real Effective Exchange Rate 

 

 Estimation Methods 

VARIABLES CCEMG AMG  

Government spending-GDP ratio 0.948** 1.365*** 

 (0.401) (0.522) 

(Export +Import)/ GDP -0.494*** -0.409*** 

 (0.0912) (0.0942) 

Terms of trade 0.0886 0.0441 

 (0.0575) (0.0556) 

Excess money supply growth -0.0818** -0.0727** 

 (0.0367) (0.0370) 

Per capita real GDP 0.0108 0.0210*** 

 (0.00907) (0.00776) 

Capital account openness (Chinn Ito) Index 1.724 14.55** 

 (6.573) (7.192) 

FDI-inflows-to-GDP ratio 0.247 0.0776 

 (0.365) (0.261) 

Overseas-development-assistance-to-GDP ratio -123.7** -162.3*** 

 (53.51) (60.79) 

Remittances-to-GDP ratio -1.558 -0.989 

 (0.996) (0.997) 

Common dynamic process  0.390*** 

  (0.0783) 

Constant -41.00 

(33.80) 

108.8*** 

(15.64) 

Residual stationarity I(0) I(0) 

Pesaran (2004) cross-sectional  dependence test    2.54 3.62*** 

p value 0.011** 0.000 

Root mean-squared error  (RMSE) 14.6682 25.5951 

Observations 1,384 1,384 

Number of Countries 44 44 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. Estimators: CCEMG = Pesaran (2006) 

Common Correlated Effects Mean Group estimator,  AMG= Augmented Mean Group (AMG) estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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The estimate of the coefficient on the Overseas Development Assistance (ODA) is negative, 

statistically significant, and provides evidence that ODA tends to depreciate the RER. If ODA is 

channeled into production, expands output, and increases productivity, the price of the domestic 

goods will decrease. Since the real exchange rate is the ratio of the price of domestic goods to 

those of imported goods, an increase in ODA will lower the RER and result in a real 

depreciation.  

We also observe that remittances do not have any significant impact on the RER. If remittances 

stimulate consumption, they tend to raise prices in the non-tradable goods sector and appreciate 

the home currency. On the other hand, if remittances increase savings and investment, expand 

the production sector, and improve productivity, they may lower prices in the non-tradable goods 

sector. In this case, an increase in remittances leads to a real depreciation. In our case, these two 

opposite effects possibly cancel each other out, leaving no impact of remittances on the RER. 

We also include the government-spending-to-GDP ratio in the model to estimate the influence of 

a fiscal policy measure on the RER. The estimate of the coefficient on this variable is positive, 

statistically significant, and indicates that it tends to appreciate the RER. If government spending 

is directed towards the non-trading sector, an appreciation of the home currency is expected. 

Per-capita real GDP has an appreciating effect on the RER. We find a positive and statistically 

significant estimate of the coefficient on this variable. This is expected according to the Harrod-

Blassa-Samuelson effect, which states that an increase in real income increases the demand for 

non-tradable goods and causes appreciation. The estimate of the coefficient on the terms of trade 

appears to be insignificant in the baseline regressions. 
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We find that excess money growth tends to depreciate the real exchange rate. As mentioned 

earlier, excess money growth is calculated here as the difference between the growth rate of 

money supply and the growth rate of the GDP. Our estimate of the coefficient on this variable is 

negative and statistically significant. If an excessive growth of money increases demand for 

imports, on the other hand, this may not create upward pressure on the prices of non-tradable 

goods.  An increase in money supply may facilitate expansion of the non-tradable sector and 

increase productivity in this sector. In that case, the price of non-tradable goods may decrease 

and it may exert a depreciation impact on the real exchange rate.  

Our estimate of the coefficient on the capital account openness index is positive and statistically 

significant. This indicates that capital account openness causes an appreciation of the home 

currency. If the capital flows are concentrated in the tradable sector and used to import capital-

intensive machines and raw materials, and if they are associated with the transfer of modern 

technology and management practices, such an investment is expected to expand output in the 

tradable sector and increase productivity in this sector. This, in turn, raises wages in this sector, 

increases the demand for non-tradable goods, and leads to an increase in the relative price of the 

non-tradable goods, which causes an appreciation of the RER. This is why a more open economy 

is likely to cause more appreciation of the currency. 

We find a negative and statistically significant estimate of the coefficient on the trade openness 

index that indicates that trade openness causes a real depreciation. This variable measures trade 

restriction. An increase in trade restriction increases price of imports, decreases relative price of 

exports and reduces income. This decreases the demand for goods and services and lowers prices 

in the non-tradable sector. This is known as the income effect, which tends to depreciate the real 

exchange rate. On the other hand, people tend to switch from expensive imported goods to those 
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produced in the non-tradable sector, which increases prices in this sector. This is known as the 

substitution effect, and it tends to appreciate the real exchange rate (Lartey, 2007). The net 

impact is determined by the relative strength of these two opposing effects. If the income effect 

is stronger, the net result is a real depreciation, which is what we found. 

We apply the Maddala and Wu (1999) panel unit root test (MW), the Pesaran (2007) CIPS test, 

and the Pesaran (2003) CADF test to determine the order of integration of the residuals. We find 

that the estimated residuals are stationary in both specifications, suggesting that the models are 

correctly specified and the estimated coefficients are not spurious. 

The R-squared statistic is usually found very high in macro panel data models, which makes it 

unattractive as a measure of the fit for the model. We calculate an alternative diagnostic tool 

known as the root mean squared error (RMSE), which measures the square root of the average 

regression errors. We report the root mean-squared error of the estimated models. Of the two 

estimation methods, the CCEMG model fits the data better because it has lower RMSE. 

(b). Robustness Check: Findings from Different Data 

In order to check robustness of our findings, we estimate our models using data from alternative 

sources. We use four additional series on the REER exchange rate from alternative sources. The 

first series is collected from the World Bank. The second series is collected from the United 

States Department of Agriculture Economic Research Service. The last two series are collected 

from UNCTAD. 

We also use three additional series on FDI from alternative sources to check robustness. The first 

series on FDI is collected from the United Nations Conference on Trade and Development 
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(UNCTAD). In this series, foreign investment is measured as FDI flows as a percentage of GDP. 

The second series is also collected from the UNCTAD. This series defines foreign investment as 

FDI flows as a percentage of gross fixed capital formation. The third series is collected from the 

External Wealth of Nations database. 

We also use the growth rate total factor productivity as a measure of technological progress in 

place of per capita real GDP. Instead of the government spending-to-GDP ratio, we use the rate 

of inflation as a policy variable. We also use data on remittances from the Financial 

Development and Structure Dataset of the World Bank. Data on ODA is used as before from the 

World Bank. With these changes, we estimate our models. 

(i) Data on the REER  

When we use different data on the REER, we use the same measure of FDI (the FDI-GDP ratio) 

that we have used for our baseline regressions. The first two columns of Table-2 report the 

coefficients of our model obtained from the CCEMG and AMG methods when use data on the 

real exchange rate from the World Bank. The coefficients of the FDI-GDP ratio suggest that FDI 

does not have any significant influence on the real exchange rate, when we apply either the 

CCEMG or the AMG method. The co-efficient obtained from the CCEMG method suggests that 

overseas development assistance depreciates the real exchange rate. This co-efficient is 

significant at the five percent level. However, the co-efficient of the overseas development 

assistance-to–GDP ratio is not significant when we estimate our model by the AMG method. We 

also find that the coefficients of the remittances-to-GDP ratio, derived from both methods, are 

insignificant, which suggest that remittance do not have any influence on the real exchange rate 

in our sample countries. 
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Table 2: Capital Flows and the Real Exchange Rate. Robustness Checks Using Data on REER from 

Alternative Sources. Dependent Variable:  Real Effective Exchange Rate 

 
 (1) (2) (3) (4) 

Independent Variables Dependent Variable 

 REER (World Bank Data) REER (US Department of 

Agriculture Data) 

 CCEMG AMG CCEMG AMG 

Rate of inflation 0.002 0.000 -0.000 -0.001 

 (0.001) (0.002) (0.000) (0.000) 

(Export +Import)/ GDP -0.534** -0.538*** 0.052 0.094** 

 (0.208) (0.161) (0.054) (0.042) 

Terms of trade -0.004 0.036 -0.006 0.007 

 (0.073) (0.135) (0.033) (0.035) 

Excess money supply  0.007 -0.036 0.041 0.021 

growth (0.046) (0.032) (0.035) (0.020) 

Growth rate of TFP 1.175 -4.508 3.961 4.739 

 (11.679) (13.595) (9.268) (4.549) 

Capital account openness  -7.675 15.458** -4.955 1.115 

(Chinn Ito) Index (9.736) (6.457) (4.336) (1.381) 

FDI-inflows-to-GDP ratio -0.315 -0.401 0.011 -0.286 

 (0.828) (0.379) (0.461) (0.226) 

ODA-to-GDP ratio -185.531** -164.263 -2.854 101.666 

 (77.044) (129.329) (40.462) (62.828) 

Remittances-to-GDP ratio -2.131 -2.594 0.910 0.608* 

 (3.238) (2.499) (1.158) (0.324) 

Cdp  0.360**  0.005** 

  (0.151)  (0.002) 

Constant 55.175 138.304*** 37.448*** 6.732** 

 (65.387) (15.384) (13.134) (3.228) 

Observations 561 561 820 820 

Number of countries 20 20 28 28 

RMSE 6.535 10.27 75.65 136.2 

Residual stationarity I(0) I(0) I(0) I(0)/ I(1) 

CD test -0.542 0.708 7.524 10.22 

CD test p value   0.588 0.479 0.000   0.000 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. Estimators: CCEMG = Pesaran (2006) 

Common Correlated Effects Mean Group estimator, AMG= Augmented Mean Group (AMG) estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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The last two columns of the same table (Table-2) report the coefficients of our model when we 

use data on the real exchange rate obtained from the United States Department of Agriculture 

Economic Research Service and estimate our models using the CCEMG and AMG methods. We 

again observe that FDI does not influence the real exchange rate. The coefficient of the FDI-

GDP ratio is not statistically significant when we apply these two estimation methods. We also 

find that overseas development assistance do not have any influence on the real exchange rate. 

The co-efficients of the overseas development assistance-to–GDP ratio obtained from the 

CCEMG and AMG method are insignificant. The co-efficient of remittances-GDP ratio is 

positive and significant in the AMG method, which indicates that remittances tend to appreciate 

the real exchange rate. 

In the specifications, presented in Table-3, we use data on REER from UNCTAD. This series are 

relatively short (1998-2014). These models are estimated by the AMG estimator. We cannot 

estimate the models by the CCEMG method due to insufficient observations. In the first 

specification (in column 1), we use data on REER based on CPI and in the second specification 

(in column 2) data on REER is based on GDP deflator. We find that the coefficient of the FDI-

GDP ratio is insignificant in both specifications. This, once again, confirms that, FDI does not 

have any influence on the real exchange rate. 

From the above discussion, we conclude that the data on the real exchange rate used from 

alternative sources to check robustness of our findings suggests that FDI does not have any 

significant influence on the real exchange rate in our sample countries. 
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Table 3: Capital Flows and the Real Exchange Rate. Robustness Check Using Data on REER from 

Alternative Sources: The Augmented Mean Group Estimates 

 

 (1) (2) 

                   Dependent Variable 

Independent Variables REER Based on 

CPI 

REER Based on 

GDP Deflator  

   

Rate of inflation -0.173 -0.014 

 (0.201) (0.225) 

(Export +Import)/ GDP -0.321*** -0.440*** 

 (0.085) (0.103) 

Terms of trade 0.090 -0.040 

 (0.148) (0.180) 

Excess money supply  -0.039 0.073 

growth (0.035) (0.067) 

Growth rate of TFP 8.537 28.243** 

 (10.384) (14.347) 

Capital account openness  0.497 4.757 

(Chinn Ito) Index (1.960) (3.627) 

FDI-inflows-to-GDP ratio 0.327 0.211 

 (0.342) (0.504) 

ODA-to-GDP ratio 41.117 148.643 

 (48.773) (178.216) 

Remittances-to-GDP ratio -1.761 -2.076 

 (1.139) (1.788) 

Cdp 1.028*** 0.170 

 (0.234) (0.114) 

Constant 125.531*** 154.580*** 

 (16.378) (30.853) 

Observations 426 389 

Number of countries 31 28 

RMSE 1.787 2.742 

Residual Stationarity I(0)/I(1) I(0)/I(1) 

CD test 1.191 -0.0626 

CD test p value   0.234 0.950 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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(ii) Data on Foreign Direct Investment 

When we use different data on FDI, we use the same data on REER as we have used in the 

baseline regressions. Table-4 presents the coefficients of our models in when we measure foreign 

direct investment using UNCTAD data, where FDI flows are expressed as a percentage of GDP.  

The coefficients of FDI-GDP ratio again suggest that FDI does not influence the real exchange 

rate. The coefficients of FDI derived from both methods are insignificant. However, the overseas 

development assistance is found to depreciate the real exchange rate. The coefficients of the 

overseas development assistance-to–GDP ratio, obtained from both the CCEMG and AMG 

methods, are negative and statistically significant. Remittances are found to exert a depreciation 

impact on the REER, according the AMG method. The co-efficient of the remittances-to-GDP 

ratio is negative and statistically significant. The co-efficient of this variable obtained from the 

CCEMG method is negative but insignificant. 

The last two columns of Table-4 present the coefficients of our models when we use data on FDI 

from the External Wealth of Nations. Our regression coefficients again reinforce our previous 

findings. We observe that FDI does not influence the REER. The coefficients of FDI-GDP ratio, 

obtained from both methods, are statistically insignificant. The coefficients of the overseas 

development assistance-to–GDP ratio, obtained from both methods, are negative and statistically 

significant. This suggests that the overseas development assistance tends to depreciate the REER. 

The co-efficient of the remittances-to-GDP ratio is negative and statistically significant 

according to the AMG method, but it is negative and insignificant according to the other method. 
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Table 4: Capital Flows and the Real Exchange Rate. Robustness Checks Using Data on FDI from 

Alternative Sources. Dependent Variable:  Real Effective Exchange Rate 

 
Independent Variables (1) (2) (3) (4) 

 Estimation Methods 

 CCEMG AMG CCEMG AMG 

Rate of inflation -0.001 -0.003** -0.002 -0.002** 

 (0.001) (0.001) (0.002) (0.001) 

(Export +Import)/ GDP -0.452*** -0.300*** -0.581*** -0.279*** 

 (0.092) (0.079) (0.125) (0.077) 

Terms of trade 0.114 -0.016 0.059 -0.043 

 (0.084) (0.079) (0.086) (0.070) 

Excess money supply growth -0.137*** -0.094*** -0.154** -0.106*** 

 (0.050) (0.030) (0.066) (0.034) 

Growth rate of TFP 3.019 4.125 -0.653 9.114 

 (9.556) (6.495) (9.530) (7.355) 

Capital account openness (Chinn  9.682 14.252** 4.413 14.669** 

Ito) Index (7.101) (6.011) (9.579) (7.445) 

FDI-inflows-to-GDP ratio -0.303 0.301   

(UNCTAD) (0.478) (0.373)   

FDI-inflows-to-GDP ratio   15.155 12.376 

(EWN)   (17.027) (14.525) 

ODA-to-GDP ratio -148.915** -186.251** -107.665*** -241.989*** 

 (73.342) (78.833) (41.488) (89.989) 

Remittances-to-GDP ratio -0.866 -2.417** -1.010 -3.224** 

 (1.403) (1.161) (1.194) (1.422) 

cdp  0.680***  0.694*** 

  (0.115)  (0.121) 

Constant 12.275 133.729*** -9.211 128.256*** 

 (29.266) (10.320) (23.407) (9.790) 

Observations 1,130 1,130 1,130 1,130 

Number of countries 39 39 39 39 

RMSE 8.597 13.63 8.558 13.61 

Residual stationarity I(0) I(0) I(0) I(0) 

CD test 2.487 1.980 2.031 1.109 

CD test p value 0.013 0.048 0.042 0.268 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. Estimators: CCEMG = Pesaran (2006) 

Common Correlated Effects Mean Group, AMG= Augmented Mean Group (AMG) 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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When we estimate our models using the second series of FDI from UNCTAD (FDI flows as a 

percentage of gross fixed capital formation), we present the coefficients in Table-5. The 

coefficients of FDI-GDP ratio are again insignificant in both specifications estimated by the 

CCEMG and AMG methods. This again substantiates our previous finding: FDI does not have 

any influence on the REER. The coefficient of the overseas development assistance-to–GDP 

ratio is negative in both specifications suggesting, again, that overseas development assistance 

tends to appreciate the real exchange rate. The co-efficient of the remittances-to-GDP ratio is 

negative and statistically significant, according to the AMG estimator, which implies that 

remittances have an appreciation impact on the real exchange rate. 

In sum, the data from alternative sources suggests that FDI does not have any statistically 

significant impact on the REER. The overseas development assistance has a tendency to 

depreciate the REER. The data lends very weak support to the hypothesis that remittances tend to 

depreciate the REER. 

  



234 
 

Table 5: Capital Flows and the Real Exchange Rate. Robustness Checks Using Data on FDI from 

Alternative Sources. Dependent Variable:  Real Effective Exchange Rate 

 
Independent Variables (1) (2) 

 Estimation Method 

 CCEMG AMG 

   

Rate of inflation -0.135 -0.270*** 

 (0.085) (0.067) 

(Export +Import)/ GDP -0.459*** -0.265*** 

 (0.112) (0.083) 

Terms of trade 0.056 -0.005 

 (0.096) (0.075) 

Excess money supply growth -0.095*** -0.023 

 (0.032) (0.031) 

Growth rate of TFP 3.631 3.195 

 (8.380) (5.484) 

Capital account openness (Chinn Ito) Index 8.378 8.636 

 (7.436) (7.098) 

FDI-inflows-to-GFCF ratio 0.054 0.098 

 (0.102) (0.071) 

ODA-to-GDP ratio -209.427** -142.343* 

 (91.256) (85.560) 

Remittances-to-GDP ratio -1.524 -1.992* 

 (1.509) (1.204) 

cdp  0.683*** 

  (0.108) 

Constant 25.454 152.830*** 

 (30.317) (9.347) 

Observations 1,106 1,106 

Number of countries 38 38 

RMSE 8.256 13.99 

Residual stationarity I(0) I(0) 

CD test 6.114 2.160 

CD test p value 0.000 0.031 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. Estimators: CCEMG = Pesaran (2006) 

Common Correlated Effects Mean Group, AMG= Augmented Mean Group (AMG) 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 

  



235 
 

 We also perform the Pesaran (2004) cross-sectional dependence test for the robustness check 

regressions with different data. We reject the null of independence of cross-sectional units in the 

last two specifications of Table 2, the first three specifications of Table 4, and both specifications 

in Table 5, which indicates that the cross-sectional units are dependent and that the use of the 

CCEMG and AMG estimation methods is appropriate. The order of integration of the residuals is 

determined applying the Maddala and Wu (1999) panel unit root test (MW), the Pesaran (2007) 

CIPS test, and the Pesaran (2003) CADF test. The test statistics reject the null of non-stationarity 

in all specifications, except the 4th specification of Table-3, confirming that the estimated 

coefficients are not spurious. The root mean-squared errors (RMSE) are also reported with the 

estimated models. The estimated values of RMSE again confirm that of the two estimation 

methods, CCEMG fits the data better because it has lower RMSE. 

 (c) Robustness Checks Using Different Econometric Methods 

Since we find evidence of cross section dependence in our data, we apply static and dynamic 

common correlated effects estimators to check robustness of our regression results. We apply 

four static common correlated effects (CCE) estimators: the CCE pooled estimator (CCEP), the 

CCE mean group OLS estimator (CCE-OLS), the CCE mean group 2SLS estimator (CCE-2SLS) 

and the CCE mean group GMM estimator (CCE-GMM).  We also apply four dynamic common 

correlated effects (DCCE) estimators: the DCCE pooled estimator (DCCEP), the DCCE mean 

group estimator (DCCEMG), the DCCE two stage least squares estimator (DCCE-2SLS) and the 

DCCE generalized method of moments estimator (DCCE-GMM). 

 We use Stata routine xtdcce2 to estimate the regression coefficients from the DCCEMG and 

DCCEP methods and xtcce to estimate the coefficients from the CCEP, CCE-2SLS and CCE-
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GMM methods. We cannot include all regressors of the baseline regressions in the models for 

robustness checks because the number of variables exceeds the number of observations and the 

parameters cannot be estimated. We only include the cash flow variables in the models as 

explanatory variables: foreign direct investment-to–GDP ratio, overseas development assistance-

to–GDP ratio, and remittances-to-GDP ratio.  

Static common correlated effects estimators 

The coefficients from the static common correlated effects pooled, static common correlated 

effects mean group OLS, 2SLS and GMM methods are presented in Table 6. The coefficients of 

FDI-GDP ratio in three of four specifications are negative and positive in one specification. 

None of these coefficients is statistically significant. This indicates that FDI does not have any 

significant influence on the REER. The overseas development assistance (ODA) is found to 

depreciate the REER negatively. The coefficients of this variable obtained from all four methods 

are negative and statistically significant, which indicates that ODA tends to depreciate the 

REER. The coefficients of remittances to GDP ratio in all specifications are negative, but none is 

statistically significant. This indicates that remittances do not have any influence on the REER as 

well. 
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Table 6: Capital Flows and the Real Exchange Rate. Robustness Checks Using Alternative 

Methods. Dependent Variable:  Real Effective Exchange Rate 

 

Independent Variables (1) (2) (3) (4) 

 Estimation Methods 

 CCEP CCE-OLS CCE-2SLS CCE-GMM 

     

FDI-inflows-to-GDP ratio 0.082 -0.412 -0.792 -0.969 

 (0.487) (0.595) (1.880) (1.908) 

ODA-to-GDP ratio -78.601** -938.948* -1,320.036* -1,282.852* 

 (40.013) (512.341) (784.022) (761.012) 

Remittances-to-GDP ratio -0.570 -2.491 -16.022 -15.576 

 (0.678) (17.160) (18.720) (19.068) 

Constant 154.573 0.363 -57.955 -60.998 

 (120.441) (71.170) (143.016) (144.646) 

Observations 1,485 1,485 1,395 1,395 

Number of countries 45 45 45 45 

Residual stationarity I(0)/I(1) I(0) I(0) I(0) 

CD test 6.232 4.837 4.261 4.379 

CD test p value 0.000 0.000 0.000 0.000 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Estimators: CCEP= Common Correlated Effects pooled estimator, CCE-OLS = Common 

Correlated Effects Mean Group  OLS, CCE-2SLS = Common Correlated Effects Mean Group 2SLS 

estimator, CCE GMM= Common Correlated Effects Mean Group GMM estimator   

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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In the common correlated effects mean group 2SLS and GMM methods, the foreign direct 

investment-to–GDP ratio, overseas development assistance-to–GDP ratio, remittances-to-GDP 

ratio and real exchange rate are considered as endogenous variables and first and second lags of 

each variable are considered as instrument for that variable. The cross sectional averages of these 

endogenous variables are also included as instrument in the model.  

Dynamic common correlated effects estimators 

Table 7 presents the coefficients from the dynamic common correlated effects pooled (DCCEP) 

and dynamic common correlated effects mean group (DCCEMG) estimation method. We get 

conflicting results about the influence of FDI on the real exchange rate from the DCCEP and 

DCCEMG methods. Although the estimated coefficient from DCCEP method suggests that FDI 

tends to depreciate the REER, the coefficient from the DCCEMG method provides evidence that 

it does not have any impact on the REER. ODA does not have any impact on the REER, 

according to both of these methods. The coefficients of ODA in both specifications are 

statistically insignificant. Remittances are found to depreciate the REER, according to the 

DCCEMG method. In the other specification, the coefficient is statistically insignificant. 

Table 8 presents the coefficients from the dynamic common correlated effects mean group 2SLS 

(DCCE-2SLS) and the dynamic common correlated effects mean group GMM (DCCE-GMM) 

method. For these methods, we cannot include all cash flow variables in the model. Given our 

sample size, we cannot estimate the models including instruments for all endogenous variables. 

So, we include one cash flow variable and its instruments in the model. 
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Table 7: Capital Flows and the Real Exchange Rate. Robustness Checks Using Alternative 

Methods. Dependent Variable:  Real Effective Exchange Rate 

 

Independent Variables (1) (2) 

 Estimation Methods 

 DCCEP DCCEMG 

   

Real Effective Exchange Rate  (-1) 0.275*** 0.029 

 (0.052) (0.083) 
FDI-inflows-to-GDP ratio -1.335** 2.935 

 (0.538) (2.728) 
ODA-to-GDP ratio -40.004 -373.845 
 (33.689) (476.915) 
Remittances-to-GDP ratio -0.946 -12.065** 

 (0.742) (4.994) 

Constant 4.243 11.183 

 (25.312) (37.350) 

   

Observations 1,226 1,226 

R-squared 0.118 0.845 
Number of countries 45 45 

Residual stationarity I(0) I(0) 

CD test 1.79     2.39     

CD test p value 0.073 0.017 
 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Estimators: DCCEP= Dynamic Common Correlated Effects Pooled estimator, 

DCCEMG= Dynamic Common Correlated Effects Mean Group estimator 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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Table 8: Capital Flows and the Real Exchange Rate. Robustness Checks Using Alternative 

Methods. Dependent Variable:  Real Effective Exchange Rate 

 
Independent Variables (1) (2) (3) (4) (5) (6) 

 Estimation Methods 

 DCCE-

2SLS 

DCCE-

2SLS 

DCCE-

2SLS 

DCCE-

GMM 

DCCE-

GMM 

DCCE-

GMM 

REER (-1) 0.534*** 0.613*** 0.459*** 0.536*** 0.627*** 0.462*** 

 (0.038) (0.072) (0.050) (0.040) (0.071) (0.049) 

FDI-inflows- to-GDP  -0.906*   -0.899*   

 (0.512)   (0.538)   

ODA-to-GDP ratio  1,041.552   563.833  

  (1,541.713)   (1,071.952)  

Remittances- to-GDP    -22.786*   -20.225* 

   (12.556)   (10.702) 

Constant -9.759 -12.436 5.748 -6.621 -5.999 8.292 

 (12.144) (21.885) (10.271) (11.524) (16.657) (9.317) 

Observations 1,392 1,382 1,363 1,392 1,382 1,363 

Number of countries 45 45 45 45 45 45 

Residual stationarity I(0) I(0) I(0) I(0) I(0) I(0) 

CD test -0.265 2.238 -0.893 -0.266 1.793 -0.865 

CD test p value 0.791 0.025 0.372 0.790 0.073 0.387 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Estimators: DCCE-2SLS= Dynamic Common Correlated Effects Mean Group 2SLS 

estimator, DCCE-GMM= Dynamic Common Correlated Effects Mean Group GMM estimator 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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We find that the coefficients of the foreign direct investment-to–GDP ratio and remittances-to-

GDP ratio are negative and statistically significant in both estimation methods, which indicates 

that FDI and remittance tend to depreciate the real exchange rate. On the other hand, the 

coefficients of the overseas development assistance-to–GDP ratio are positive, but none of these 

coefficients is statistically significant. This contradicts our previous findings. Since, one variable 

is included in the models, we think these coefficients are biased due to under parameterization: 

i.e. the inclusion of too few variables in the models.  

In the dynamic common correlated effects mean group 2SLS and GMM methods, as before, the 

foreign direct investment-to–GDP ratio, overseas development assistance-to–GDP ratio, 

remittances-to-GDP ratio and real exchange rate are considered as endogenous variables and for 

the first three variables, the first three lags of each variable are considered as instrument for that 

variable. For the real exchange rate, second and third lags are considered as instruments. The 

cross sectional averages of these endogenous variables and their three lags are also included in 

the model as instrument.  

Our coefficients estimated by additional econometric techniques suggest that FDI does not have 

any influence on the real exchange rate. ODA appears to have an appreciating impact on the real 

exchange rate. The remittances do not have any significant impact on the real exchange rate as 

well. Since, in some specifications remittances are found to have a depreciating impact and in 

other specifications, they are found to have either appreciating impact or no impact at all, we can 

conclude that remittances do not have consistent impact on the real exchange rate. 

We find evidence of cross-sectional dependence in all specifications of Table- 6 and Table-7 and 

2
nd

 and 5
th

 specification of Table-7. This further justifies the use of common correlated effects 
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and augmented mean group estimators, which are capable of controlling for cross-sectional 

dependence in panels.  The residuals of the estimated models are found to be stationary, which 

indicates that the models are well specified and the estimated coefficients are not spurious. 

The MG, PMG and DFE Methods 

The estimates of our regression models applying the mean group (MG), the pooled mean group 

(PMG), and dynamic fixed effects (DFE) estimation methods are presented in Table 9. 

Our long-run coefficient on FDI turns out to be positive and statistically insignificant in all three 

estimation methods. The short-run coefficients in all three estimation methods are also found to 

be insignificant. These coefficients suggest that FDI does not have any statistically significant 

impact on appreciation of the real exchange rate, either in the short run or in the long run. This is 

consistent with our baseline regressions.  

As far as Overseas-development-assistance-to-GDP ratio (ODA) is concerned, the long-run 

estimates from the PMG and the DFE estimation methods provide evidence that ODA tends to 

depreciate the real exchange rate in the long run. This is also consistent with our findings from 

the baseline regressions. The long-run estimate form the MG estimation method appears to be 

insignificant. The short-run estimates from all three methods appear to be insignificant, which 

indicates that ODA does not influence the real exchange rate in the short run. 
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Table 9: Mean Group (MG), Pooled Mean Group (PMG) and Dynamic Fixed Effects (DFE) Estimates: 

Capital Flows and the Real Exchange Rate.  Dependent Variable:  Real Effective Exchange Rate 

 
 Estimation Methods 

Independent Variables MG PMG DFE 

    

Error Correction Coefficient -0.483*** -0.172*** -0.218*** 

 (0.0815) (0.0217) (0.0298) 

Δ Rate of Inflation -0.171 -0.170** 0.00729*** 

 (0.185) (0.0671) (0.000499) 

Δ(Export+ Import)/ GDP 0.113 -0.364*** -0.339*** 

 (0.259) (0.0917) (0.0643) 

Δ Terms of trade 0.00473 0.0498 -0.0181 

 (0.141) (0.0644) (0.0688) 

Δ Excess money supply growth 0.0756 -0.173** -0.00876*** 

 (0.133) (0.0823) (0.000719) 

Δ Growth rate of TFP -25.24 -2.028 -11.99* 

 (16.18) (4.723) (7.099) 

Δ Capital account openness (Chinn Ito) Index 34.91 20.27** 6.048 

 (29.15) (9.792) (5.412) 

Δ FDI inflows-to-GDP ratio 2.335 0.119 0.0326 

 (1.652) (0.450) (0.161) 

Δ Overseas-development-assistance-to-GDP ratio -138.3 -338.8 31.57 

 (306.9) (209.8) (26.67) 

Δ Remittances-to-GDP ratio -5.079 -5.180 -0.213 

 (6.521) (5.394) (0.256) 

Rate of Inflation -0.125 -0.0330 -0.0319*** 

 (2.241) (0.0238) (0.00920) 

(Export+ Import)/ GDP -8.122 -0.00140 -0.1000 

 (6.197) (0.0615) (0.153) 

Terms of trade -4.529 0.119*** 0.401*** 

 (4.324) (0.0416) (0.152) 

Excess money supply growth 21.98 0.0456 0.0263** 

 (15.58) (0.0285) (0.0117) 

Growth rate of TFP 1,065 22.83 60.83 

 (965.1) (17.61) (38.31) 

Capital account openness (Chinn Ito) Index -269.6 26.35*** -2.488 

 (309.6) (5.999) (15.49) 

FDI inflows-to-GDP ratio 11.80 0.183 0.513 

 (11.18) (0.209) (0.674) 

Overseas-development-assistance-to-GDP ratio -3,349 -74.91*** -167.3*** 

 (2,528) (17.21) (64.71) 

Remittances-to-GDP ratio -39.44** 0.149 0.610* 

 (17.42) (0.193) (0.363) 

Constant 43.75** 14.27*** 16.32*** 

 (18.22) (1.996) (5.126) 

Observations 1,146 1,146 1,146. 

Hausman Chi square 2.77  80.13 

p-Value 0.9479  0.0000 
Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  
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As mentioned before, the impact of remittances on the real exchange rate is found to be 

ambiguous. The long-run estimate from the DFE estimation method is positive and statistically 

significant, which indicates that remittances tend to appreciate the real exchange rate in the long 

run. On the other hand, the MG estimation method produces opposite evidence. According to 

this method, remittances have a depreciation impact on the real exchange rate, which is 

statistically significant. The short-run estimates are not statistically significant in all three 

estimation methods. 

Inflation is found to tend to depreciate the real exchange rate in the long run, according to the 

DFE estimator and in the short run, according to the PMG estimator. On the other hand, 

according to the DFE estimator, it tends to appreciate the real exchange rate in the short-run. The 

long-run and short-run estimates of the coefficients from other methods are insignificant. Since 

we observe that the impact of inflation on the real exchange rate is found to be conflicting in two 

different methods, we conclude that inflation does not have any robust and consistent influence 

on the real exchange rate. 

According to the short-run estimates obtained from the PMG and the DFE methods, which are 

statistically significant, trade openness tends to depreciate the real exchange rate in the short run, 

it has no influence in the long run, as suggested by the long-run estimates of the coefficients, 

which are found to be statistically insignificant using all three methods employed here. 

The long-run estimates from the PMG and DFE estimation methods suggest that the terms of 

trade tend to appreciate the real exchange rate. The estimates of the coefficients are statistically 

significant. This is expected, because an increase in the terms of trade increases the relative price 

of exports. This induces resource transfer from the non-tradable goods sector to the tradable 
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goods sector and causes an appreciation of the real exchange rate. However, the insignificant 

short-run estimate of the coefficient indicates that it does not influence the real exchange rate in 

the short run.  

The capital account openness index is found to appreciate the real exchange rate both in the long 

run and in the short run, as indicated by the coefficients from the PMG method.  

The excess money growth causes an appreciation in the long run, according to the DFE method. 

However, the PMG and DFE estimators suggest that it tends to depreciate the real exchange rate 

in the short run. The growth rate of TFP causes depreciation in the short run, according to the 

DFE estimator. The long run coefficients of this variable are not significant in all three methods. 

The excess money growth and the growth rate of TFP are also observed not to have any robust 

and consistent influence on the real exchange rate, since the coefficients of these variables 

change sign or become insignificant when a different estimation method is applied.  

We perform the Hausman test to see whether there is any significant difference in the MG, PMG 

and DFE estimators. The null of this test is that the difference between the PMG and MG or 

PMG and DFE estimator is not significant. Rejection of null indicates that there is significant 

difference between the PMG and MG or PMG and DFE estimator. Failure to reject null implies 

that there is no difference in these estimators.  In this case, the Hausman test fails to reject the 

null hypothesis when we compare the PMG and MG estimation methods, which indicates that 

there is no difference in the PMG and MG estimator for our sample.  But we reject the null when 

we compare the PMG and DFE estimation methods, which suggests that there is difference 

between these two methods. 



246 
 

For validity, the error-correction term is required to be negative and greater than -2. If this 

condition is violated, a long-run relationship does not exist among the variables. The error 

correction terms of all three estimation methods are negative, significant, and greater than -2, 

which indicates that a long-run relationship exists among the variables included in the models.  

As mentioned above, the ARDL-based PMG, MG, and DFE approaches can be applied whether 

the variables are I(0), I(1), or a mixture of both, and whether they are integrated or not. This 

makes a unit root test redundant. However, these methods are inappropriate if any variable is 

integrated of order 2, [I(2)]. In order to ensure that no series is I(2), we perform one first-

generation (Maddala and Wu, 1999) panel unit root test and one second-generation (Pesaran, 

2007) CIPS panel unit root test. The first-generation unit root test assumes that cross-sectional 

units are independent and the second-generation unit root test assumes that cross-sectional units 

are dependent. The test results, reported in appendix Tables A4-A7, overwhelmingly suggest that 

no variable is I(2). Some of the variables included in our models contain a unit root in levels, but 

all variables are stationary in the first difference. In other words, the panel unit root test results 

confirm that no variable is I(2). 
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The Difference and System GMM methods 

Table-10 presents the coefficients from the difference GMM (DGMM) and system GMM 

(SGMM) methods. We average data over five year periods to avoid business cycles in our data. 

The coefficients of the FDI-to–GDP ratio derived from both the difference GMM and system 

GMM methods are insignificant, which again asserts that FDI does not have any influence on the 

REER. Overseas development assistance is also found to have no influence on the REER, since 

the coefficients of this variable, estimated by both methods, are insignificant. Remittance tends 

to depreciate the REER, according to the system GMM method. The coefficient is negative and 

statistically significant in this method. However, it is positive and insignificant according to the 

difference GMM method. 

In DGMM and SGMM methods, FDI-inflows-to-GDP ratio, Overseas-development-assistance-

to-GDP ratio, remittances-to-GDP ratio and real effective exchange rate are considered as 

endogenous variables and their lags are used as instruments. Other variables included in the 

models are assumed to be exogenous.  

Although we have applied a variety of econometric methods to estimate our baseline regressions 

and regressions for robustness checks, we prefer Pesaran (2006) common correlated effects mean 

group estimator and the augmented mean group (AMG) estimator, because they produce consistent 

estimates and control for cross section dependence present in our data.  
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Table 10: Capital Flows and the Real Exchange Rate. Robustness Check Using Alternative 

Methods. Dependent Variable:  Real Effective Exchange Rate 

 
Independent Variables (1) (2) 

 Estimation Methods 

 DGMM SGMM 

Real Effective Exchange Rate (-1) 0.199*** 0.040 

 (0.073) (0.116) 

Government spending-GDP ratio 2.349** 0.884*** 

 (1.042) (0.302) 

(Export +Import)/ GDP -0.293* -0.084 

 (0.169) (0.070) 

Terms of trade 0.001 0.034 

 (0.087) (0.053) 

Excess money supply growth 0.007 0.000 

 (0.004) (0.018) 

Per capita real GDP 0.006 -0.000 

 (0.004) (0.002) 

Capital account openness (Chinn Ito) Index 22.602*** 16.576*** 

 (8.247) (5.352) 

FDI-inflows-to-GDP ratio -0.051 -0.032 

 (0.312) (0.229) 

Overseas-development-assistance-to-GDP ratio 67.426 54.546 

 (50.505) (51.532) 

Remittances-to-GDP ratio 0.106 -0.591** 

 (0.357) (0.277) 

Observations 211 256 

Number of CC 44 44 

F test (p-value) 0 0 

Number of instruments 30 35 

Hansen Test (p-value) 0.476 0.0648 

AR(1) p-value 0.205 0.270 

AR(2) p-value 0.734 0.404 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Estimators: DGMM= Difference GMM estimator SGMM= System GMM estimator. 
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(d) Extension: Does Financial Development Influence the Depreciation Effect of Aid? 

We have, so far, estimated 27 specifications of our model. Out of these specifications, FDI is 

found to have insignificant impact on the REER in 24 specifications. FDI is found to depreciate 

the REER in the rest of the specifications. The overseas-development-assistance-to-GDP ratio is 

found to have a depreciation impact on the REER in 15 specifications and insignificant impact in 

rest of the specifications. On the other hand, the impact of the remittances-to-GDP ratio is found 

to have a depreciating impact in 8 specifications, appreciating in 2 specifications and 

insignificant in 17 specifications. 

The above findings lead us to conclude that FDI has an insignificant impact on the real exchange 

rate.  The remittance has an ambiguous impact on the real exchange rate: depreciating impact in 

some specifications, appreciating in other specifications and insignificant in the rest of the 

specifications. Among three different types of capital flows included in our analysis, only the 

overseas-development-assistance has relatively more consistent impact on the REER.  Since aid 

appears to have relatively consistent influence on the REER, we want to continue our analysis 

with aid. In this section, we analyze whether financial development influences the impact of 

foreign aid on the real exchange rate.  

In order to analyze the impact of financial development, we consider nine bank-based indicators: 

private credit by deposit money banks to GDP (pcrdbgdp), liquid liabilities to GDP (llgdp), 

deposit money bank assets as a ratio of deposit money bank to central bank assets (dbacba), 

deposit money bank assets to GDP (dbagdp), central bank assets to GDP ratio (cbagdp), liquid 

liabilities to GDP  ratio (llgdp), private credit by deposit money banks and other financial 

institutions to GDP ratio (pcrdbofgdp), bank deposits to GDP ratio (bdgdp),  financial system 
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deposits to GDP ratio (fdgdp), and bank credit to bank deposits ratio (bcbd). Data on all of these 

indicators are taken from Financial Development and Structure Dataset of the World Bank.  

Private credit by deposit money banks as a percentage of GDP (pcrdbgdp) excludes credit 

provided to the financial and government sectors and takes into account only credit provided to 

the non-financial private sector. As financial development takes place, availability of credit to 

the private sector increases and private sector firms get more access to funds.  

Liquid liabilities comprise currency held outside the banking system plus the demand and 

interest-bearing liabilities of banks and non-bank financial intermediaries. The ratio of liquid 

liabilities to GDP measures the size of the financial sector relative to the economy. As the size of 

the financial sector increases, availability of financial services increases.  

The third indicator (dbacba) measures the assets of commercial banks as a percentage of the 

combined assets of commercial and central banks. With the development of the financial system, 

the share of assets of the commercial banks in the total assets of commercial banks and the 

central bank increases, and the financial system plays a more significant role in financing 

investment projects.  

Deposit money bank assets as a percentage of GDP (dbagdp) gives a broad measure of money 

supply, excluding the currency in circulation. The description of other indicators is available in 

Beck, Demirgüç-Kunt & Levine (2009). 

We divide our sample countries into two groups: countries with less developed financial 

structure and countries with more developed financial structure. We consider a country to have a 

less developed financial structure, according a financial development indicator, if its mean 
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indicator falls in the lower 50
th

 percentile. On the other hand, a country is assumed to have a 

more developed financial structure, if its mean indicator lies in the upper 50
th

 percentile. We, 

then, enter ODA in financially less developed countries and ODA in financially more developed 

countries as two independent regressors in models assuming slope heterogeneity in  these  two 

groups of countries. 

We report findings on the basis of five financial indicators in the main text and the coefficients 

based on the rest of the indicators are reported in appendix Tables A8 and A9. 

In the specifications presented in Table 11 and 12, we differentiate between financially less and 

more developed countries using the following five ratios: private credit by deposit money banks 

to GDP ratio, deposit money bank assets to (sum of deposit money & central) bank assets deposit 

money bank assets to GDP, and central bank assets to GDP and liquid liabilities to GDP.  

On the other hand, in Appendix Table-8 and 9, we use the following ratios as financial 

development indicators: private credit by deposit money banks and other financial institutions to 

GDP, bank deposits to GDP, financial system deposits to GDP, bank credit to bank deposits 

ratios. 
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Table 11: Capital Flows, Financial Development and the Real Exchange Rate: Common Correlated Effects 

Mean Group (CCEMG) Estimates 

 

 (1) (2) (3) (4) 

Independent variables Dependent Variable:  Real Effective Exchange Rate 

     

Government spending-GDP ratio 0.869* 0.949*** 0.784* 1.082** 

 (0.507) (0.346) (0.453) (0.467) 

(Export +Import)/ GDP -0.505*** -0.462*** -0.449*** -0.413*** 

 (0.101) (0.109) (0.091) (0.096) 

Terms of trade 0.061 0.096 0.073 0.043 

 (0.057) (0.063) (0.061) (0.049) 

Excess money supply growth -0.089** -0.097*** -0.114*** -0.050 

 (0.042) (0.030) (0.037) (0.037) 

Per capita real GDP 0.005 0.006 0.008 0.007 

 (0.011) (0.012) (0.010) (0.011) 

Capital account openness (Chinn Ito) Index 9.677 8.464 10.984* 7.984 

 (7.108) (7.417) (6.368) (9.095) 

FDI-inflows-to-GDP ratio 0.027 -0.239 -0.008 0.046 

 (0.365) (0.329) (0.340) (0.328) 

Remittances-to-GDP ratio -1.089 -1.331 -1.703** -1.294 

 (0.845) (0.947) (0.831) (1.269) 

ODA-GDP ratio in countries  

with financial system 

    

Less developed (according to FD1) -0.078    

 (0.082)    

More developed (according to FD1) -0.803    

 (1.182)    

Less developed (according to FD2)  -1.504   

  (2.428)   

More developed (according to FD2)  0.509   

  (1.137)   

Less developed (according to FD3)   0.701  

   (0.545)  

More developed (according to FD3)   -2.465  

   (4.861)  

Less developed (according to FD4)    0.661 

    (0.652) 

More developed (according to FD4)    -4.146 

    (4.895) 

Constant -65.447** -49.156 -57.789* -34.548 

 (32.431) (35.946) (32.102) (28.542) 

Observations 1,384 1,384 1,384 1,384 

Number of CC 44 44 44 44 

RMSE 14.01 14.02 14.29 13.54 

Residual stationarity I(0) I(0) I(0) I(0) 

CD test 0.947 2.385 2.385 2.226 

CD test p value 0.344 0.017 0.292 0.026 

Chi-square test 0.375 0.564 0.419 0.947 

p value 0.540 0.453 0.518 0.330 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  
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Notes continued from Table-11: 

Financial development indicators: FD1= Private credit by deposit money banks to GDP (%), FD2= Deposit money 

bank assets to (deposit money + central) bank assets (%),  FD3= Deposit money bank assets to GDP (%), and FD4= 

Central bank assets to GDP (%).Chi-square test for equal coefficients refers to ODA-GDP ratio in countries with 

less and more developed financial system. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala and Wu 

(1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. Null for MW, 

CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and pescadf for CADF tests are 

used. I(0) indicates that the residual series is stationary; I(1) implies nonstationary; and ambiguous result is denoted 

by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is residuals 

are cross-sectionally independent. p-values are reported. 
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Table 12: Capital Flows, Financial Development and the Real Exchange Rate: Augmented Mean Group 

(AMG) Estimates 

 

 (1) (2) (3) (4) 

Independent variables Dependent Variable:  Real Effective Exchange Rate 

     

Government spending-GDP ratio 1.358*** 1.378*** 1.353*** 1.402*** 

 (0.519) (0.521) (0.519) (0.522) 

(Export +Import)/ GDP -0.408*** -0.407*** -0.408*** -0.406*** 

 (0.095) (0.095) (0.095) (0.097) 

Terms of trade 0.042 0.043 0.043 0.040 

 (0.056) (0.056) (0.056) (0.056) 

Excess money supply growth -0.081** -0.082** -0.081** -0.086** 

 (0.038) (0.039) (0.038) (0.039) 

Per capita real GDP 0.021*** 0.021*** 0.021*** 0.022*** 

 (0.008) (0.008) (0.008) (0.008) 

Capital account openness (Chinn Ito) Index 14.538** 14.972** 14.593** 15.352** 

 (7.130) (7.187) (7.157) (7.110) 

FDI-inflows-to-GDP ratio 0.086 0.080 0.084 0.086 

 (0.258) (0.258) (0.258) (0.260) 

Remittances-to-GDP ratio -1.194 -1.075 -1.174 -1.032 

 (0.976) (0.989) (0.994) (0.992) 

ODA-GDP ratio in countries  

with financial system 

    

Less developed (according to FD1) -0.068    

 (0.072)    

More developed (according to FD1) 0.559    

 (1.016)    

Less developed (according to FD3)   -0.058  

   (0.061)  

More developed (according to FD3)   1.442  

   (1.124)  

Less developed (according to FD4)    0.003 

    (0.843) 

More developed (according to FD4)    -0.192 

    (0.145) 

Less developed (according to FD5)  -0.145   

  (0.152)   

More developed (according to FD5)  -0.081   

  (0.085)   

Cdp 0.385*** 0.389*** 0.385*** 0.388*** 

 (0.078) (0.077) (0.078) (0.078) 

Constant 109.736*** 109.674*** 110.124*** 109.318*** 

 (15.618) (15.659) (15.633) (15.618) 

     

Observations 1,384 1,384 1,384 1,384 

Number of CC 44 44 44 44 

RMSE 25.47 25.81 25.41 25.89 

Residual stationarity I(0) I(0) I(0) I(0) 

CD test 3.590 3.480 3.547 3.515 

CD test p value 0.000 0.001 0.000 0.000 

Chi-square test 0.380 0.137 1.774 0.0522 

p value 0.538 0.712 0.183 0.819 
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Notes continued from Table-12: 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  

 

 

Financial development indicators: FD1= Private credit by deposit money banks to GDP (%), FD3= Deposit money 

bank assets to GDP (%), and FD4= Central bank assets to GDP (%) , FD5= Liquid liabilities to GDP (%).Chi-square 

test for equal coefficients refers to ODA-GDP ratio in countries with less and more developed financial system. 

 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala and Wu 

(1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. Null for MW, 

CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and pescadf for CADF tests are 

used. I(0) indicates that the residual series is stationary; I(1) implies nonstationary; and ambiguous result is denoted 

by I(1)/I(0). RMSE reports the root mean squared error. Cdp= Common dynamic process. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is residuals 

are cross-sectionally independent. p-values are reported. 
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Our regression results, recorded in Table 11 and Table 12, report an interesting finding: ODA 

does not have any impact on the real exchange rate either in less financially developed countries 

or more financially developed countries. This is different from what we find in our baseline 

regressions and robustness check regressions. We find in our previous analysis that foreign aid 

depreciates the real exchange rate in most of the specifications when we consider these countries 

as a group. The impact disappears for each group. This finding is robust. We make the same 

conclusion when we use all 9 financial development indicators and we apply both the CCEMG 

and AMG estimators. 

We explain this finding intuitively as follows. We expect ODA to exert a depreciation impact on 

the real exchange rate since it is expected to increase capacity in the non-tradable sector and put 

downward pressure on the price of non-tradables. We expect this to happen both in financially 

less and more developed countries.  

However, in less financially developed countries, if the tradable sector experiences productivity 

gains, this will raise the marginal product of labour and  real wages, and increase the demand for 

and the prices of non-tradable goods. So the expansion of the tradable sector may exert an 

upward pressure on the price of non-tradables. If one effect cancels the other, ODA will have a 

neutral effect on the real exchange rate. 

On the other hand, in countries with a more developed financial sector, credit will be channeled 

to both tradable and non-tradable sectors. More capital-intensive production techniques are 

employed in both sectors. ODA and a developed financial sector will contribute to more 

expansion of the non-tradable sector and lower prices in this sector. On the other hand, use of 

more sophisticated production techniques will generate income in this sector. This leads to 
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higher demand for goods produced in the non-traded goods sector (spending effect). The rising 

marginal product of labour in the tradable goods sector also draws resources from the non-

tradable goods sector (resource transfer effect). When the spending effect reinforces the resource 

transfer effect, prices in non-tradable sector will increase. If this impact offsets the downward 

pressure on prices from the expansion of non-tradable sector, we will also find a neutral effect of 

ODA in financially more developed countries.  

We reject the null of independence of cross-sectional units in 13 out of 15 specifications 

presented in Table-11, Table-12, Appendix Table-7 and 8, which suggest the presence of cross-

section dependence in our data. We apply the Maddala and Wu (1999) panel unit root test (MW), 

the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test to determine the order of 

integration of the residuals. We find that the estimated residuals from all specifications are 

stationary, which suggests that the models are correctly specified and the estimated coefficients 

are not spurious. The estimated values of RMSE again confirm that between these two 

estimation methods, CCEMG fits the data better because it has a lower RMSE.  

We also perform the Chi-square test for equal coefficients to see whether the slopes of the ODA-

GDP ratio in countries with less and more developed financial systems are different. The test has 

null of equality of coefficients, which is rejected in all specifications at 5 percent, except one. 

This indicates that the impact of ODA is not the same in both groups of countries. 

 

. 
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(e) Extension: Do Capital Flows Influence Volatility of the Real Exchange Rates? 

Finally, we want to analyze the influence of capital flows on the volatility of the real exchange 

rate. It is accepted in the literature that the exchange rate is more volatile if capital flows are 

short-term. Following Neumann, Penl and Tanku (2009) and Al-Abri and Baghestani (2015), we 

measure the volatility by the standard deviation of a five-year rolling window of the real 

effective exchange rates. 

Our regression results, presented in Table 13, indicate that the influence of FDI and remittances 

on volatility is not robust. They tend to increase volatility but the estimates are not statistically 

significant. However, aid is found to increase volatility of the real exchange rate. The estimate of 

the coefficient from the AMG method is positive and statistically significant. From these 

findings, we can conclude that, among three forms of capital flows included in our analysis, aid 

crates more volatility in the real exchange rate. This is expected. Aid generates more volatility 

because it is, itself, volatile. FDI inflows have a tendency to appreciate the real exchange rate. 

But FDI is a long-term investment and is related to the import of machines and raw materials, 

which have a tendency to depreciate the real exchange rate. The combined impact may leave no 

pressure on the real exchange rate and help an economy maintain a stable exchange rate. 

Remittances may also produce an appreciable and depreciable effect at the same time, if it is 

partly used for investment and saving and partly for consumption. But, aid creates more short-

term capital flow compared to FDI. If it is used for buying goods from the non-traded sector, this 

may raise prices in this sector and fuel volatility. That is why, among FDI, remittances, and 

ODA, more volatility of the real exchange rate is expected from the inflows of aid. 
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Table 13 Capital Flows and Volatility of the Real Exchange Rate. Dependent Variable: Volatility of 

Real Effective Exchange Rate 

 

 Estimation Methods 

VARIABLES CCEMG AMG  

Government spending-to-GDP ratio 0.218 -0.0621 

 (0.352) (0.264) 

(Export+ Import)/ GDP -0.0314 -0.0589 

 (0.0766) (0.0469) 

Terms of trade 0.0750** 0.0208 

 (0.0355) (0.0285) 

Excess money supply growth -0.0103 0.0117 

 (0.0184) (0.0142) 

Per capita real GDP -0.00400 0.000126 

 (0.00539) (0.00183) 

Capital account openness (Chinn Ito) Index -6.081* -0.162 

 (3.598) (3.101) 

FDI-inflows-to-GDP ratio 0.219 0.180 

 (0.301) (0.167) 

Overseas-development-assistance-to-GDP ratio 34.07 37.51* 

 (25.63) (20.53) 

Remittances-to-GDP ratio -0.142 0.165 

 (0.497) (0.656) 

Common dynamic process  0.294*** 

  (0.0931) 

Constant -4.055 15.15*** 

 (16.98) (4.731) 

Residual stationarity I(0) I(0) 

Pesaran (2004) cross-sectional  dependence test    0.78     1.73*     

p value 0.435 0.083 

Root mean-squared error (RMSE) 7.2100 9.7446 

Observations 1,236 1,236 

Number of Countries 44 44 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are 

in parentheses. Cdp refers to the common dynamic process. Estimators: CCEMG = Pesaran (2006) 

Common Correlated Effects Mean Group estimator, AMG= Augmented Mean Group (AMG) estimator. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala 

and Wu (1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF 

test. Null for MW, CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and 

pescadf for CADF tests are used. I(0) indicates that the residual series is stationary; I(1) implies 

nonstationary; and ambiguous result is denoted by I(1)/I(0). RMSE reports the root mean squared error. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is 

residuals are cross-sectionally independent. p-values are reported. 
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A cross-sectional dependence test as proposed by Pesaran (2004) fails to reject the null of no 

cross-sectional dependence of the residuals.  

The Maddala and Wu (1999) panel unit root test (MW), the Pesaran (2007) CIPS test, and the 

Pesaran (2003) CADF test suggest that the estimated residuals are stationary and the estimated 

coefficients are not spurious. Of the two regressions, the AMG method has a lower RMSE, 

which suggests that this model fits the data well. 

4.6 CONCLUSIONS 

In this study, we analyze the impact of foreign direct investment on the real exchange rate. We 

use five data series on the real exchange rate and four data series on FDI to measure the impact. 

Based on the availability of data, we include 45 middle- and low-income countries in our sample 

and estimate a standard real exchange rate model. We find strong evidence of cross section 

dependence in our data, which suggests that the use of traditional panel data methods by the 

existing studies is not appropriate. In this essay, we overcome this limitation by applying the 

heterogeneous panel data methods that can account for cross section dependence. We apply the 

Common Correlated Effects Mean Group (CCEMG) and Augmented Mean Group (AMG) 

estimators, which allow for parameter heterogeneity and control for unobserved non-stationary 

common factors and endogeneity that arises due to the presence of such common factors and are 

robust to the cross-section dependence.  

For checking robustness of our regression results, we apply four static common correlated effects 

(CCE) estimators. Three of them are mean group estimators: CCE-OLS, CCE-2SLS, CCE-GMM 

estimators and the other one is a pooled estimator. Similarly, we also apply four dynamic 
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common correlated effects (DCCE) estimators. Three of them are mean group estimators: DCCE 

OLS, DCCE two stage least square estimator and DCCE generalized method of moments 

estimator and the other one is a pooled estimator (DCCEP). We apply the common correlated 

effects (CCE) estimators because they control for cross sectional dependence, produce robust 

estimates even in presence of non-stationary and non-integrated variables and when data possess 

structural breaks. 

We also apply three more heterogeneous estimators that can control for endogeneity: the mean 

group (MG) estimator proposed by Pesaran and Smith (1995), the pooled mean group (PMG) 

estimator developed by Pesaran, Shin & Smith (1999), and the dynamic fixed effects (DFE) 

method. Finally, we apply two more homogenous estimators to address our concerns for 

endogeneity: the difference GMM estimator and the system GMM estimator. 

The estimated coefficients of the baseline regressions and the models for the robustness checks 

produce strong evidence that FDI does not have any appreciation impact on the real exchange 

rate in our sample countries.  

In order to analyze whether the impact of FDI on real exchange rate differs from other forms of 

capital flows, we also include two other major capital flows in our models: foreign aid, and 

remittances. Our analysis reveals that remittances do not have any robust influence on the 

exchange rate movement in our sample countries. However, we observe that foreign aid has 

relatively stronger depreciating influence on the real exchange rate. If foreign aid contributes to 

ease supply constraints, such an impact is expected.  
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We also investigate whether the impact of foreign aid on the real exchange rate is influenced by 

financial development. We find that aid has a neutral impact on the real exchange rate both in 

financially less and more developed countries.  

Finally, we analyze the impact of capital flows on the volatility of the real exchange rate. We 

again observe that FDI and remittances do not have any robust influence on the volatility of the 

real exchange rate. However, our estimates suggest that aid tends to increases the volatility of the 

real exchange rate. 
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APPENDIX  

Table A1: Data Sources and Definitions 

 

Definition Source 
Real effective exchange rate index 1 Darvas (2012) available at www.bruegel.org 

Real effective exchange rate index 2 World Development Indicators (WDI),World Bank 

Real effective exchange rate index 3 United States Department of Agriculture Economic 

Research Service.  

Real effective exchange rate index 4 UNCTAD 

Real effective exchange rate index 5 UNCTAD 

Terms of trade World Bank 

Total factor productivity PWT 9.0 

Government consumption expenditure to GDP ratio World Development Indicators (WDI),World Bank 

Inflation World Development Indicators (WDI),World Bank 

Excess money growth rate computed as difference 

between money growth rate and the growth rate of 

GDP 

World Development Indicators (WDI),World Bank 

Trade openness index computed as sum of export and 

import to GDP ratio 

World Development Indicators (WDI),World Bank 

Real GDP per capita World Development Indicators (WDI),World Bank 

FDI inflows to GDP ratio 1 World Development Indicators (WDI),World Bank 

FDI inflows to GDP ratio 2 UNCTAD 

FDI inflows to GDP ratio 3 “External Wealth of Nations” database  available at 

http://www.philiplane.org/EWN.html 

FDI inflows to gross fixed capital formation ratio UNCTAD 

Overseas Development Assistance to GDP ratio World Development Indicators (WDI),World Bank 

Remittances to GDP ratio World Development Indicators (WDI),World Bank 

Financial openness index/ Chinn Ito Index http://web.pdx.edu/~ito/Chinn-Ito_website.htm 

Remittances as a percentage of GDP  Financial Development and Structure Dataset 

Financial Development Indicators 

Deposit money bank assets to (deposit money + 

central) bank assets (%) 

Financial Development and Structure Dataset 

Liquid liabilities to GDP (%) Financial Development and Structure Dataset 

Central bank assets to GDP (%) Financial Development and Structure Dataset 

Deposit money bank assets to GDP (%) Financial Development and Structure Dataset 

Private credit by deposit money banks to GDP (%) Financial Development and Structure Dataset 

Private credit by deposit money banks and other 

financial institutions to GDP (%) 

Financial Development and Structure Dataset 

Bank deposits to GDP (%) Financial Development and Structure Dataset 

Financial system deposits to GDP (%) Financial Development and Structure Dataset 

Bank credit to bank deposits (%) Financial Development and Structure Dataset 
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Table A2: List of Countries Included in the Sample  

 

Bangladesh, Benin, Bolivia, Botswana, Brazil, Burkina Faso, Cameroon, China, Colombia, 

Costa Rica, Cote d'Ivoire, Dominican Republic, Arab Republic of Egypt, El Salvador, Fiji, 

Gabon, Ghana, Guatemala, Honduras, India, Indonesia, Jordan, Kenya, Lesotho, Malaysia, Mali, 

Mexico, Morocco, Mozambique, Niger, Nigeria, Pakistan, Panama, Paraguay, Philippines, 

Rwanda, Senegal, South Africa, Sri Lanka, Sudan, Swaziland, Thailand, Togo, Tunisia, and 

Turkey. 
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Table A3: Summary Statistics of Variables 
 
Variables Observations Mean SD Min Max 

Real effective exchange rate index 1 (Darvas, 2012) 1,530 117.0 81.19 46.63 1,957 

Real effective exchange rate index 2 (WDI) 740 126.8 170.1 49.74 3,657 

Real effective exchange rate index 3 (USDA) 1,122 624.4 1,978 0.0721 21,770 

Real effective exchange rate index 4, CPI based 

(UNCTAD) 

682 104.5 14.68 58.16 202.4 

Real effective exchange rate index 5 GDP Deflator 

based (UNCTAD) 

667 150.5 113.4 33.04 824.6 

FDI inflows to GDP ratio 1 (WDI) 1,527 2.398 3.375 0 43.33 

FDI inflows to GDP ratio 2 (UNCTAD) 1,528 2.249 2.879 0 39.51 

FDI inflows to GDP ratio 3 (EWN) 1,405 0.0204 0.0448 -0.255 0.439 

FDI inflows to gross fixed capital formation ratio 

(UNCTAD) 

1,495 11.40 15.83 0 251.6 

Overseas Development Assistance to GDP ratio 1,517 0.0517 0.0734 8.32e-06 0.944 

Remittances as a percentage of GDP 1 (WDI) 1,498 4.697 9.915 0.00110 106.5 

Remittances as a percentage of GDP 2 (FDS) 1,380 4.809 10.24 0.00111 106.5 

Deposit money bank assets to (deposit money + central) 

bank assets (%) 

1,347 80.05 17.41 15.57 100.00 

Liquid liabilities to GDP (%) 1,329 38.42 26.99 3.136 170.6 

Central bank assets to GDP (%) 1,291 7.460 7.954 0.00365 72.91 

Deposit money bank assets to GDP (%) 1,323 35.16 27.33 1.824 173.4 

Private credit by deposit money banks to GDP (%) 1,323 28.03 23.93 1.389 165.8 

Private credit by deposit money banks and other 

financial institutions to GDP (%) 

1,330 30.34 27.03 1.389 165.8 

Bank deposits to GDP (%) 1,328 29.91 21.78 1.660 122.2 

Financial system deposits to GDP (%) 1,326 30.41 21.97 1.660 122.2 

Bank credit to bank deposits (%) 1,386 97.82 49.76 20.28 429.4 

Financial openness index/ Chinn Ito Index 1,475 0.319 0.267 0 1 

Real GDP per capita 1,530 2,010 1,966 141.8 8,850 

Government consumption expenditure to GDP ratio 1,510 13.86 5.333 3.219 39.58 

Terms of trade 1,514 109.3 36.09 21.22 357.6 

Trade openness 1,517 69.52 39.63 6.320 220.4 

Total factor productivity growth 1,320 -0.0109 0.0804 -0.761 0.669 

Excess money growth rate 1,508 28.26 226.8 -46.53 6,986 

Inflation 1,529 28.59 337.1 0.0179 12,339 
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Table A4: Maddala and Wu (1999) Panel Unit Root Test: Variables in Level. 

 

Variable Without trend with one lag With trend with one lag 

 chi-squared 

statistic 

p-

value 

Order chi-squared 

statistic 

p-value Order 

Real Effective Exchange Rate 205.079      0.000 I(0) 118.044      0.025 I(1) 

Rate of inflation 398.300 0.000 I(0) 358.382 0.000 I(0) 

(Export+ Import)/ GDP 99.673      0.228 I(1) 108.442      0.090 I(1) 

Terms of trade 163.103      0.000 I(0) 125.230      0.008 I(0) 

Excess money supply growth 470.765      0.000 I(0) 387.367      0.000 I(0) 

Growth rate of TFP 538.020 0.000 I(0) 461.922 0.000 I(0) 

Capital account openness (Chinn Ito) 

Index 

87.300      0.501 I(1) 119.496      0.014 I(1) 

FDI inflows to GDP ratio 176.603      0.000 I(0) 211.773      0.000 I(0) 

Overseas development assistance to GDP  133.513      0.002 I(0) 151.049      0.000 I(0) 

Remittances to GDP ratio 76.876      0.836 I(1) 94.756      0.345 I(1) 

 

Note: Ho: series is I(1) for all panel members; H1: series is stationary for at least one panel member. 1 per 

cent significance level is considered to determine the order of integration. 

 

Table A5: Pesaran (2007) CIPS Panel Unit Root Test: Variables in Level. 

Variable Without trend with one lag With trend with one lag 

 Zt-bar 

statistic 

p-value Order Zt-bar 

statistic 

p-value Order 

Real Effective Exchange Rate -6.716      0.000 I(0)   -5.956      0.000   I(0) 

Rate of inflation -10.811 0.000   I(0) -8.526 0.000   I(0) 

(Export+ Import)/ GDP -0.921      0.178   I(1) 2.564      0.995    I(1) 

Terms of trade -0.844      0.199 I(1) -3.247      0.001 I(0) 

Excess money supply growth -12.136      0.000 I(0) -8.967      0.000 I(0) 

Growth rate of TFP -14.735   0.000 I(0) -12.156 0.000 I(0) 

Capital account openness (Chinn Ito) 

Index 

-2.288      0.011 I(1) 0.613      0.730 I(1) 

FDI inflows to GDP ratio -6.430      0.000   I(0) -2.269      0.012 I(1) 

Overseas development assistance to GDP  -2.040      0.021   I(1) -2.032      0.021 I(1) 

Remittances to GDP ratio 3.484      1.000   I(1) -2.727      0.003   I(0) 

 

Note: Ho: series is I(1) for all panel members; H1: series is stationary for some panel members. 1 per cent 

significance level is considered to determine the order of integration. 
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Table A6: Maddala and Wu (1999) Panel Unit Root Test: Variables in First Difference. 

 

Variable Without trend with one lag With trend with one lag 

 chi-squared 

statistic 

p-

value 

Order chi-squared 

statistic 

p-

value 

Order 

Δ Real Effective Exchange Rate 676.493   0.000 I(0) 628.505 0.000 I(0) 

Δ Rate of inflation 1595.424 0.000 I(0) 1322.612 0.000 I(0) 

Δ (Export+ Import)/ GDP 751.050 0.000 I(0) 613.117 0.000 I(0) 

Δ Terms of trade 877.750 0.000 I(0) 768.925 0.000 I(0) 

Δ Excess money supply growth 1490.127 0.000 I(0) 1224.679 0.000 I(0) 

Δ Growth rate of TFP 1332.501 0.000 I(0) 1097.211 0.000 I(0) 

Δ Capital account openness (Chinn Ito) 

Index 

625.829 0.000 I(0) 474.584 0.000 I(0) 

Δ FDI inflows to GDP ratio 956.549 0.000 I(0) 752.405 0.000 I(0) 

Δ Overseas development assistance to 

GDP  

962.315 0.000 I(0) 779.786 0.000 I(0) 

Δ Remittances to GDP ratio 633.329 0.000 I(0) 485.160 0.000 I(0) 

 

Note: Ho: series is I(1) for all panel members; H1: series is stationary for at least one panel member. 1 per 

cent significance level is considered to determine the order of integration. 

 

 

Table A7: Pesaran (2007) CIPS Panel Unit Root Test: Variables in First Difference. 

 

Variable Without trend with one lag With trend with one lag 

 Zt-bar 

statistic 

p-value Order Zt-bar 

statistic 

p-value Order 

Δ Real Effective Exchange Rate -18.669 0.000 I(0) -15.089 0.000 I(0) 

Δ Rate of inflation -26.305 0.000 I(0) -23.793 0.000 I(0) 

Δ (Export+ Import)/ GDP -14.760 0.000 I(0) -12.568 0.000 I(0) 

Δ Terms of trade -19.941 0.000 I(0) -18.683 0.000 I(0) 

Δ Excess money supply growth -26.316 0.000 I(0) -23.951 0.000 I(0) 

Δ Growth rate of TFP -25.851 0.000 I(0) -23.880 0.000 I(0) 

Δ Capital account openness (Chinn Ito) 

Index 

-11.928 0.000 I(0) -9.091 0.000 I(0) 

Δ FDI inflows to GDP ratio -20.085 0.000 I(0) -17.334 0.000 I(0) 

Δ Overseas development assistance to 

GDP  

-19.701 0.000 I(0) -16.927 0.000 I(0) 

Δ Remittances to GDP ratio -15.404 0.000 I(0) -12.703 0.000 I(0) 

 

Note: Ho: series is I(1) for all panel members; H1: series is stationary for some panel members. 1 per cent 

significance level is considered to determine the order of integration. 
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Table  A8: Capital Flows, Financial Development and the Real Exchange Rate. Common Correlated Effects 

Mean Group (CCEMG) Estimates 

 

 (1) (2) (3) (4) 

Independent variables Dependent Variable:  Real Effective Exchange Rate 

     

Government spending-GDP ratio 0.869* 0.742* 1.190** 1.096*** 

 (0.507) (0.439) (0.486) (0.373) 

(Export +Import)/ GDP -0.505*** -0.433*** -0.442*** -0.443*** 

 (0.101) (0.091) (0.103) (0.084) 

Terms of trade 0.061 0.075 0.059 0.155** 

 (0.057) (0.057) (0.051) (0.065) 

Excess money supply growth -0.089** -0.078** -0.063* -0.091** 

 (0.042) (0.032) (0.037) (0.038) 

Per capita real GDP 0.005 0.010 0.005 0.013 

 (0.011) (0.009) (0.009) (0.009) 

Capital account openness (Chinn Ito) Index 9.677 5.815 9.778 4.026 

 (7.108) (7.367) (7.826) (6.383) 

FDI-inflows-to-GDP ratio 0.027 0.086 0.061 -0.156 

 (0.365) (0.410) (0.369) (0.308) 

Remittances-to-GDP ratio -1.089 -1.381* -1.609* -0.825 

 (0.845) (0.784) (0.851) (0.918) 

ODA-GDP ratio in countries  

with financial system 

    

Less developed (according to FD6) -0.078    

 (0.082)    

More developed (according to FD6) -0.803    

 (1.182)    

Less developed (according to FD7)  -0.326   

  (0.240)   

More developed (according to FD7)  0.979   

  (0.732)   

Less developed (according to FD8)   -0.777  

   (0.771)  

More developed (according to FD8)   1.051  

   (2.485)  

Less developed (according to FD9)    -0.076 

    (0.080) 

More developed (according to FD9)    -0.407 

    (0.581) 

Constant -65.447** -39.721 -43.219 -15.008 

 (32.431) (31.336) (29.768) (31.245) 

     

Observations 1,384 1,384 1,384 1,384 

Number of CC 44 44 44 44 

RMSE 14.01 13.81 13.79 14.29 

Residual stationarity I(0) I(0) I(0) I(0) 

CD test 0.947 1.599 1.568 3.788 

CD test p value 0.344 0.110 0.117 0.000 

Chi-square test 0.375 2.869 0.494 0.318 

p value 0.540 0.0903 0.482 0.573 

 

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  
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Notes continued from Appendix Table A8: 

 

Financial development indicators: FD6= Private credit by deposit money banks and other , FD7= bank deposits to 

GDP (%), FD8= Financial system deposits to GDP (%), FD9= Bank credit to bank deposits (%). 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala and Wu 

(1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. Null for MW, 

CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and pescadf for CADF tests are 

used. I(0) indicates that the residual series is stationary; I(1) implies nonstationary; and ambiguous result is denoted 

by I(1)/I(0). RMSE reports the root mean squared error. Cdp refers to the common dynamic process.  

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is residuals 

are cross-sectionally independent. p-values are reported. 
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Table A9: Capital Flows, Financial Development and the Real Exchange Rate: Augmented Mean Group 

(AMG) Estimates 

 

 (1) (2) (3) 

Independent variables Dependent Variable:  Real Effective Exchange Rate 

    

Government spending-GDP ratio 1.358*** 1.375*** 1.378*** 

 (0.519) (0.521) (0.527) 

(Export +Import)/ GDP -0.408*** -0.408*** -0.404*** 

 (0.095) (0.095) (0.096) 

Terms of trade 0.042 0.043 0.043 

 (0.056) (0.056) (0.055) 

Excess money supply growth -0.081** -0.082** -0.074** 

 (0.038) (0.039) (0.037) 

Per capita real GDP 0.021*** 0.021*** 0.021*** 

 (0.008) (0.008) (0.008) 

Capital account openness (Chinn Ito) Index 14.538** 14.935** 14.596** 

 (7.130) (7.163) (7.262) 

FDI-inflows-to-GDP ratio 0.086 0.081 0.071 

 (0.258) (0.258) (0.259) 

Remittances-to-GDP ratio -1.194 -1.065 -0.974 

 (0.976) (0.998) (1.015) 

ODA-GDP ratio in countries  

with financial system 

   

Less developed (according to FD6) -0.068   

 (0.072)   

More developed (according to FD6) 0.559   

 (1.016)   

Less developed (according to FD7)  -0.084  

  (0.076)  

More developed (according to FD7)  -1.124  

  (2.192)  

Less developed (according to FD9)   -0.261 

   (0.576) 

More developed (according to FD9)   -0.114 

   (0.095) 

Cdp 0.385*** 0.385*** 0.398*** 

 (0.078) (0.077) (0.080) 

    

    

Constant 109.736*** 110.215*** 107.472*** 

 (15.618) (15.656) (15.635) 

    

Observations 1,384 1,384 1,384 

Number of CC 44 44 44 

RMSE 25.47 25.74 25.77 

Residual stationarity I(0) I(0) I(0) 

CD test 3.590 3.418 3.703 

CD test p value 0.000 0.001 0.000 

Chi-square test 0.380 0.225 0.0633 

p value 0.538 0.635 0.801 

Standard errors in parentheses 

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

Notes: ***, ** and * denote the level of statistical significance at 1, 5 and 10 per cent. Standard errors are in 

parentheses.  
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Notes continued from Appendix Table A9: 

 

Financial development indicators: FD6= Private credit by deposit money banks and other , FD7= bank deposits to 

GDP (%), FD8= Financial system deposits to GDP (%), FD9= Bank credit to bank deposits (%).Cdp= Common 

dynamic process. 

 

Residual nonstationarity: The order of integration of the residuals is determined by applying the Maddala and Wu 

(1999) Panel Unit Root test (MW), the Pesaran (2007) CIPS test, and the Pesaran (2003) CADF test. Null for MW, 

CIPS, and CADF tests is series is I(1). Stata routines multipurt for MW & CIPS and pescadf for CADF tests are 

used. I(0) indicates that the residual series is stationary; I(1) implies nonstationary; and ambiguous result is denoted 

by I(1)/I(0). RMSE reports the root mean squared error. Cdp refers to the common dynamic process. 

 

CD test: Pesaran (2004) test is applied to test cross-section dependence. The null hypothesis of this test is residuals 

are cross-sectionally independent. p-values are reported. 
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CHAPTER 5 

CONCLUSION 

 

The three essays of this dissertation analyze the macroeconomic effects of foreign direct 

investment (FDI) on the host economy. The first essay analyzes the impact of FDI on the growth 

rate of total factor productivity (TFP). 

Extensions of endogenous growth theory hypothesize that FDI promotes growth by technological 

changes through demonstration/imitation, labour mobility, backward & forward linkages, 

exports, and competition. Studies at the macro and micro levels empirically test these theories. 

Macro studies predominantly analyze the impact of FDI on income or growth rate of income. 

Micro level studies analyze the impact on total factor productivity (TFP) or labor productivity. 

Findings from these studies are inconclusive. The first essay contributes to this debate by 

assessing the impact of FDI on the growth rate of TFP of host countries. 

In order to analyze the impact, six TFP series are used. Four TFP series are constructed from the 

residuals of the Cobb-Douglas production function. The first series is constructed assuming 

constant income shares of factors of production but without incorporating human capital into the 

production function. The other series are based on (i) own estimates of human capital and 

constant income share, (ii) own estimates of human capital and variable income share data from 

the Penn World Table (PWT), and (iii) human capital & variable income share data from the 

PWT. Two TFP series used from the PWT are the TFP level at current purchasing power parity 

prices and constant national prices. 
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The following explanatory variables are included in the models: FDI inflows as a percent of 

GDP, investment-GDP ratio, distance to technology frontier, inflation, population growth rate, 

mean years of schooling, credit-GDP ratio, globalization index, infrastructure, institution 

(democracy). Selection of these variables is based on the literature on economic growth. 77 low- 

& middle-income countries are included in the sample. Selection of these countries is based on 

availability of data. Data for the period 1980-2008 is used in this study. 

Two step system GMM panel data methods are applied to estimate the baseline regression 

equations. TFP, investment GDP ratio and FDI are considered as endogenous variables and the 

second lags of these variables are used as internal instruments. The following variables are used 

as external instruments: external liability per capita, total export and import of the developing 

countries, total FDI flows to the developing countries, total nominal GDP of the developing 

countries and the total FDI stock of the developing countries.  

Four common correlated effects (CCE) estimators are also used to check the robustness of 

results: dynamic mean group and pooled estimators and the static version of these two 

estimators. In addition, we use the augmented mean group estimator, which, like these four 

estimators, models the influence of unobserved common factors on the dependent variable, the 

growth rate of TFP in this case. 

The regression coefficients suggest that FDI does not have any statistically significant impact on 

the growth rate of TFP. This can be due to a large knowledge gap between the home and host 

country. If the knowledge gap is too wide, firms may not benefit from technology spillovers 

from foreign enterprises operating in a host country. The foreign enterprise may not use 
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advanced technology in host countries or they may protect leakage of their technology to the 

local firm.  

This essay also analyzes the impact of FDI on levels of TFP using the same explanatory 

variables. The estimated coefficients produce similar evidence: FDI does not have any 

significant influence on the level of TFP. Our regression coefficients also suggest that distance to 

the technology frontier, which measures the technology gap between the host and home country, 

inflation, and infrastructure are robust determinants of the growth and level of TFP in our sample 

countries.  

Domestic investment is, perhaps, the most important channel through which FDI influences 

economic growth of the host countries. The second essay of this dissertation, therefore, studies 

the relationship between FDI and domestic investment.  

FDI may intensify competition, increase factor cost and hurt domestic investment in a host 

country. It may also cause spillovers and promote domestic investment. Thus, the net impact of 

FDI on domestic investment is uncertain. The empirical studies, analyzing the relationship, 

report conflicting findings. The second essay makes a further investigation into it utilizing data 

for up to 94 low- and middle-income countries in the period 1980-2012.  

The regression models include lagged gross fixed capital formation, expected real GDP, real 

interest rate, rate of inflation, uncertainty, exchange rate, trade openness, FDI-GDP ratio as the 

regressors. The dependent variable is domestic investment, defined as the difference between 

gross fixed capital formation and FDI net inflows. The baseline regression models are estimated 

by the difference GMM and the system GMM methods. For robustness checks, homogenous and 
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heterogeneous, static and dynamic, single equation and simultaneous equation panel data 

econometric techniques are applied.  

 The regression coefficients lend very strong support in favor of the crowding out hypothesis and 

suggest that foreign direct investment displaces domestic investment in our sample countries. 

This finding is robust across specifications, econometric methods, type of investments (merger or 

acquisitions and greenfield), group of countries (lower income and higher income) and time 

horizon (contemporary or long run). Use of alternative measures of FDI (stocks instead of flows 

of FDI) does not change the conclusion.  

The coefficients of FDI suggest that the crowding out impact is more pronounced in the high 

income countries compared to low income countries. This is because high income countries are 

more open and they are more exposed to foreign competition. 

Mergers and acquisitions are found to have much stronger crowding out impact compared to 

green field investment. This is because mergers and acquisitions create less demand for local 

inputs compared to the greenfield investment. Between private and public investment, FDI is 

found to influence adversely private investment only: the influence on public investment appears 

to be insignificant. 

Finally, institutions, financial development, openness, human capital, and infrastructure are 

believed to influence the crowding out effect of FDI. The paper studies the impact of these 

factors on crowding out from FDI.  
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Estimated regression coefficients indicate that countries equipped with more developed financial 

systems are less exposed to crowding out, because a more developed financial system eases 

credit constraints and makes funds available to local firms at a lower cost. So, firms in these 

countries are better prepared to face competition from foreign producers. On the other hand, 

since firms in countries with a less developed financial sector are credit constrained, they are 

more exposed to foreign competition and crowding out appears to be much stronger in these 

countries. 

More open countries are found to have been more exposed to the crowding out effect than the 

countries that are less open. A more open economy receives more FDI and faces more 

competition from foreign firms. This causes a stronger crowding out effect in more open 

economies.  

Countries that have better institutions, a larger stock of human capital and more developed 

infrastructures are also found to be less exposed to the crowding out effect than the countries 

with poor institutions, a lower stock of human capital and less developed infrastructure. These 

findings suggest that quality of institutions, availability of human capital and infrastructure 

promote domestic investment. Firms in countries equipped with these attributes are better 

prepared to compete with the foreign enterprises and less exposed to the crowding out effect. 

The third essay of this dissertation studies the impact of foreign direct investment (FDI)on the 

real exchange rate, using data from 45 middle- and low-income countries for the period 1980–

2013.  

A standard real exchange rate model is estimated to analyze the impact including the following 

explanatory variables in the model: government spending-GDP ratio, (export+import)/ GDP,  
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terms of trade, excess money supply growth, per capita real GDP, capital account openness 

(Chinn Ito) Index, FDI-inflows-to-GDP ratio, overseas-development-assistance-to-GDP ratio, 

and remittances-to-GDP ratio. The selection of these regressors is based on standard literature on 

the determinants of the real exchange rate. The dependent variable is the real exchange rate. Five 

data series on the real exchange rate, including a new series which has never been used before to 

study the relationship, have been used in this essay. Four data series on FDI have been used to 

measure the flows of FDI. 

We find evidence of cross section dependence in our data. So we apply the Common Correlated 

Effects Mean Group (CCEMG) and Augmented Mean Group (AMG) estimators are estimate the 

baseline regressions.  To check robustness of the results, we also apply four static common 

correlated effects (CCE) estimators and four dynamic common correlated effects (DCCE) 

estimators that can account for cross section dependence. We apply three more heterogeneous 

and two homogeneous panel data estimators to check robustness further. These estimators are:  

the mean group, pooled mean group, dynamic fixed effects, difference and system GMM 

estimators.  

This study finds that foreign direct investment (FDI) does not have any significant influence on 

the real exchange rate in the countries included in the sample. If FDI expands tradeable sectors, 

increases productivity and wages in the tradable sector, it will increase the relative price of 

nontradables, which will have an appreciating effect on the real exchange rate. On the other 

hand, FDI-induced investment in the nontradable sector may lead to higher productivity in this 

sector, which will the lower relative price in this sector and create a depreciating impact. One 

may offset the other and the net impact is expected to be zero. We assume that this is reason for 

nonexistence of an appreciating impact of FDI in our sample countries. 
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In order to study whether the impact of FDI on the real exchange rate differs from that of other 

capital flows, we include two major capital flows, viz. foreign aid, and remittances in our 

models.  We observe that remittances do not exert any robust influence on the real exchange rate, 

but aid tends to depreciate the real exchange rate.  

Higher remittances may increase demand for non-tradable goods and decrease supply in this 

sector due to lower labour supply from increased leisure preferences. This will raise the relative 

price of the non-tradable goods and develop an appreciating pressure on the real exchange rate. 

On the other hand, increased saving from remittances may lead to an  expansion of non-tradable 

sectors and lower the relative price of goods produced in this sector, which will develop a 

depreciating influence on the real exchange rate. If one effect cancels the other, remittances may 

not leave any net influence on the real exchange rate. On the other hand, aid increases 

productivity and lowers relative prices in the non-tradable goods sector, lowers the relative price 

and exerts a depreciating effect on the real exchange rate. 

Since FDI and remittances are found not to have any robust influence, but aid appears to have a 

statistically more significant influence on the real exchange rate, the essay extends its analysis of 

foreign aid. The essay thus studies whether financial development reinforces or weakens the 

impact of foreign aid on the real exchange rate. Nine indicators of financial developments are 

used to study the relationship. Findings suggest that financial development does not influence the 

appreciating or depreciating impact of aid in our sample countries. 

Finally, the impact of capital flows on the volatility of the real exchange rate is analyzed. 

Coefficients of the estimated model suggest that although aid contributes to increase the 

volatility, FDI and remittances do not have any robust influence on the volatility of the real 
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exchange rate. This is also consistent with expectations. Since aid is a short-term capital flow 

compared to FDI, aid will contribute more to volatility. Remittances are expected to make the 

real exchange rate less volatile, because they have a tendency both to appreciate the real 

exchange rate by stimulating consumption and, at the same time, a tendency to depreciate the 

exchange rate by promoting investments and savings.  

 

 

 

  

 

 


