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ABSTRACT This paper investigates the impact of foreign direct investment (FDI) on population health using panel data 

for up to 179 countries for the period between 1980 and 2011. Our main finding is that the relationship between FDI 
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but the effect decreases with increasing income, then changes sign and becomes increasingly negative at higher levels 

of income. 
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1. Introduction 

Governments in both developed and developing countries compete for foreign direct investment 

(FDI). Competition is fierce as FDI is widely perceived to promote the host countries’ economic 

development. As documented by UNCTAD since the early 1990s, fiscal and regulatory incentives 

have increasingly been used to attract FDI.1 Regulatory incentives even include the lowering of 

health, safety, environmental, and labor standards; some governments even guarantee that such 

standards “will not be amended to the detriment of investors” (UNCTAD, 2014, p. 110). 

The instrumentalization of health-related standards may indicate that “health as an integral 

part of development” (United Nations, 1980, p. 95) has been largely ignored by policymakers 

competing for FDI. Indeed, a recent survey of investment-promotion agencies revealed that job 

creation is the predominant objective of FDI incentives in most countries, followed by the further 

objectives of technology transfer, export promotion, local linkages, and domestic value added; 

nevertheless, “there is considerable room for improvement when it comes to connecting incentive 

strategies with sustainable development goals” (UNCTAD, 2014, p. 111).  

                                                           
 Correspondence Address: Korbinian Nagel, Helmut Schmidt University, Department of Economics, Holstenhofweg 85, 
22043 Hamburg, Germany. Email: nagel@hsu-hh.de 
1 For details, see http://investmentpolicyhub.unctad.org/IPM (accessed: March 2015). 
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The health effects of FDI on the population of the recipient countries have also received 

scant attention in the academic literature to date, although population health belongs to the focus 

areas discussed for the post-2015 development agenda of the United Nations. To the best of our 

knowledge, the Herzer and Nunnenkamp (2012) study is the only previous attempt to empirically 

assess the impact of FDI on population health.2 They find that FDI is associated with lower life 

expectancy in the recipient country. However, the Herzer and Nunnenkamp study is restricted to a 

small sample of just 14 highly developed host countries.  

The major contribution of our present analysis to overcome this serious limitation by 

examining the impact of FDI on population health for a large and diversified sample of host 

countries. Our broad sample of up to 179 countries, including developed and developing countries, 

allows us to account for the non-linear effects of FDI on health. We hypothesize that the findings of 

Herzer and Nunnenkamp (2012) hold for highly developed host countries, but cannot be 

generalized, and are unlikely to hold for host countries at lower levels of income.  

Addressing non-linear effects is not only of academic interest, but is also expected to lead to 

important policy implications. Specifically, non-linearities would imply that the need to re-consider 

regulatory incentives for FDI should vary over the income spectrum of host countries. Concerns 

that FDI deregulation triggers a race to the bottom with regard to health standards would be hardly 

convincing where FDI tends to be associated with better health. 

To preview our main result, we find that FDI has non-linear effects on health: FDI has a 

positive effect on health at low levels of income, but the effect decreases and even becomes 

negative at higher levels of income. This result is robust to a variety of sensitivity tests, including 

the exclusion of outliers, and the inclusion of additional control variables, as well as the use of 

annual data (instead of data averaged over time), of alternative measures of FDI and health, of 

alternative specifications with lagged regressors, and of different estimation techniques. 

The paper is organized as follows: in Section 2 we discuss potential links between FDI and 

health, Section 3 presents the empirical analysis, and Section 4 concludes. 

  

2. Potential links between FDI and health 

FDI could have positive effects on population health primarily by increasing the demand for health-

related goods and services, and by improving the supply of such goods and services. According to 

the OECD (2002, p. 68), “FDI generally does make a positive contribution to both factor 

productivity and income growth in host countries, beyond what domestic investment normally 

                                                           
2 See Section 2 for a more detailed discussion of Herzer and Nunnenkamp (2012). 
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would trigger.” Even globalization critics such as Stiglitz (2000, p.1076) find the case for FDI 

compelling as it “brings with it not only resources, but technology, access to markets, and 

(hopefully) valuable training.”3 FDI-induced income gains are likely to induce higher private and 

public expenditures on healthy food, clean water, education, and medical care.4 At the same time, 

horizontal or market-seeking FDI in the host country’s health sector can improve health outcomes 

by making more medical goods and services available at lower prices (e.g., pharmaceuticals and 

medical equipment). In addition to direct-supply effects, FDI could enhance the productivity of 

domestic suppliers in the host country’s health sector through international spillovers of medical 

know-how.5  

In contrast to the positive effects expected from FDI-induced increases in average incomes, 

FDI could have negative effects on population health by giving rise to greater inequality in the host 

countries.6 FDI is a major driving force of globalization and has been associated with increased 

income disparity between skilled and unskilled workers in developed and developing countries, 

alike. In north-south models of vertical or efficiency-seeking FDI, the skill premium is expected to 

increase in both the source and the host countries (Feenstra & Hanson, 1997).7 As for horizontal or 

market-seeking FDI, which figures prominently in advanced host countries, Taylor and Driffield 

(2005) argue that multinational enterprises are typically more productive, larger, and more skills-

intensive than their domestic counterparts. By demanding skilled labor primarily and thereby 

putting upward pressure on local wages for skilled labor, FDI would increase wage inequality in the 

host countries.8 

                                                           
3 However, positive growth effects of FDI cannot be taken for granted. They depend upon the availability of 
complementary factors in the host countries (see Borensztein et al., 1998; Alfaro et al., 2004; Carkovic & Levine, 2005; 
Blonigen & Wang, 2005). 
4 This is not to ignore the fact that FDI-induced income gains might also be associated with longer working hours and 
increased worker stress; we return to this issue, below. 
5 It should be noted, however, that the health sector accounts for just 0.1-0.2 percent of the FDI stock in developing and 
developed host countries (Herman, 2009). More generally, it continues to be debated whether FDI-related technology 
transfers enhance the productivity of domestic companies (see Aitken & Harrison, 1999; Djankov & Hoekman, 2000; 
Damijan et al., 2003; Bitzer & Kerekes, 2008; Ang & Madsen, 2013). 
6 Note also that FDI tends to be associated with increased movement of people across national borders for business 
purposes, which may facilitate the spread of infectious diseases. 
7 The reason is that off shored parts of the production process involve operations requiring relatively unskilled workers 
in the source country, while these operations are, in contrast, often relatively skills-intensive by the standards of the host 
country. Several studies provide empirical support for the view that inward FDI raises the skill premium in relatively 
unskilled-labor-abundant host countries, including Aitken et al. (1996), Feenstra and Hanson (1997), Lipsey and 
Sjöholm (2004), and Herzer et al. (2014). 
8 According to Blonigen and Slaughter (2001, p. 363), theoretical predictions depend on various factors so that “both 
skill upgrading and its reverse are possible in these models.” Likewise, Markusen and Venables (1997) qualify the view 
that foreign multinationals are generally more skill intensive than local firms. The empirical evidence on the 
distributional effects of FDI in advanced host countries continues to be inconclusive (see Taylor & Driffield, 2005; 
Chintrakarn et al., 2012; Herzer & Nunnenkamp, 2013). 
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Greater earnings inequality, in turn, is widely considered to impair population health.9 

According to the so-called absolute income hypothesis, the health function has diminishing 

marginal returns to income. Consequently, mean-preserving income transfers from poorer to richer 

population segments should improve country-wide population health. Further, the relative income 

hypothesis states that people assess their well-being relative to their peers. This could imply that 

income inequality leads to poor health through “stressful social comparisons” (Kawachi & 

Kennedy, 1999). Indeed, Wilkinson and Pickett (2006, p. 1768) conclude from a comprehensive 

survey of the literature that the large majority of empirical studies suggests that “health is less good 

in societies where income differences are bigger.” 

In addition, increased worker stress could result from fiercer competitive pressure and 

economic insecurity related to FDI (Herzer & Nunnenkamp, 2012). Scheve and Slaughter (2004) 

show that British workers in more FDI-penetrated industries feel more economically insecure. 

Further, several studies document that economic insecurity has detrimental effects on health (see 

Ferrie, et al., 1995, 2002; Rugulies, et al., 2008). Adverse health effects due to increased economic 

insecurity could be mitigated to the extent that FDI also allows for higher tax revenues and thus 

government spending on health and social services in the host country. However, the incentives-

based competition for FDI alluded to in the Introduction renders it rather unlikely that taxes and 

health and social services expenditures will rise to offset the higher economic insecurity induced by 

FDI.10 

The only previous empirical assessment of the impact of FDI on population health (Herzer 

and Nunnenkamp, 2012) indicates that FDI is associated with lower life expectancy for a small 

sample of 14 highly developed host countries. In other words, the analysis of these authors suggests 

that the health-impairing effects of FDI more than offset any health-improving effects of FDI in 

those host countries ranging highest in terms of average worker incomes. The serious restriction of 

the sample in the Herzer and Nunnenkamp (2012) study is due to the panel cointegration analysis, 

which requires a balanced panel; this implies that Herzer and Nunnenkamp cannot test whether this 

finding would hold beyond the narrow confines of a sample of highly developed countries, which is 

the major objective of our analysis here. 

For various reasons, the results of Herzer and Nunnenkamp (2012) for developed host 

countries are unlikely to carry over to lower-income host countries. First of all, FDI-related income 

gains could have larger health effects in lower income countries than in higher income countries. As 

                                                           
9 The conventional wisdom is questioned, however, by Leigh et al. (2007) and Herzer and Nunnenkamp (2015). 
10 For a more detailed discussion of FDI and government-financed insurance against external risk, see Rodrik (1998), 
Garret and Mitchel (2001) and Gemmell et al. (2008). 
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far as the income-health relationship is concerned, it is well known that increases in worker income 

are strongly associated with increases in life expectancy in poorer countries, but as income rises, 

this relationship flattens out, and is weaker or even absent among the wealthiest countries (see 

Deaton, 2003, 2004). If health gains from an extra unit of income diminish as income increases (see 

also Preston, 1975), it may well be that health is affected by the standard of living mainly in low-

income countries, while an increase in income has no or little effect on health in high-income 

countries. 

Second, in addition to higher wages, multinational enterprises typically offer better social 

services and safer workplaces than local firms in lower income host countries. For instance, Lwanda 

(2006) stresses the important contribution of multinational enterprises (MNEs) based in the 

Republic of South Africa in preventing the spread of HIV/Aids throughout African host countries.11 

Likewise, it is mainly in lower income host countries that MNEs could improve health conditions 

by employing cleaner technologies than local companies.12 It is open to question, however, to what 

extent FDI actually triggers better health standards by transferring environmentally friendly 

technologies and expertise.13 More generally, FDI-related technology transfers and spillovers 

appear to be more relevant for low- and middle-income countries than for high-income countries, 

which have less to gain as they are already producing close to the technological frontier.14 

 Third, the above-noted findings of Wilkinson and Pickett (2006) on the health-impairing 

effects of income inequality mainly refer to developed countries (see also Kondo et al., 2010). In 

contrast, income inequality may play a secondary role for health in low-income countries with a 

high incidence of absolute poverty; in these countries, it could be low income per se that matters 

most for health, rather than income relative to other peoples’ incomes (Deaton, 2003). Furthermore, 

increased stress resulting from FDI-related competitive pressure and economic insecurity could also 

be a phenomenon primarily affecting peoples’ health in developed host countries. Herzer and 

Nunnenkamp (2012) argue that workers would be subjected to stress and uncertainty mainly when 

local enterprises are threatened by mergers and acquisitions (M&As), as this type of FDI often 

results in lay-offs. While FDI in advanced host countries is often dominated by M&As, most 

                                                           
11 See also Distlerath and Macdonald (2004). 
12 According to Briggs (2003), about 8-9% of the total disease burden worldwide can be attributed to environmental 
pollution. 
13 Alternatively, FDI could involve the migration of pollution-intensive production to lower income host countries with 
relatively weak environmental standards. The empirical evidence on the pollution haven hypothesis is mixed (see 
Eskeland & Harrison, 2003; Smarzynska & Wei, 2004; Waldkirch & Gopinath, 2008; Dean et al., 2009). 
14 In contrast to middle-income countries, the absorptive capacity in low-income host countries may be limited. As a 
consequence, MNEs may crowd out local companies, particularly in low-income countries (see Aitken & Harrison, 
1999). 



6 
 

developing countries mainly attract greenfield FDI, which tends to create additional production 

capacity and may thus involve less stress and uncertainty for workers in local companies. 

All in all, the above discussion points to various non-linearities, notably with regard to the 

effects of average incomes and income disparities on health levels. Therefore, the varying effects of 

FDI on economic growth, and the distribution of income in developing and developed host 

countries, lead to our central hypothesis that FDI has non-linear effects on population health. 

Specifically, we expect FDI to have more positive effects on health in developing countries, 

compared to the negative effects in the highly advanced host countries underlying the analysis of 

Herzer and Nunnenkamp (2012). In the next section, we test this hypothesis by including an 

interaction term between per-capita FDI and GDP in our model. 

 

3. Empirical analysis 

In this section, we examine the effect of FDI on health. We first describe the empirical model and 

the data. Then we present fixed-effects estimates for our model. Finally, we check the robustness of 

our results. 
 
3.1 Model and data  

We estimate a fixed-effects model of the following form:  

∑×
M

=m
ittimitmitit2it1it ε+α+α+Xγ+GDPpcFDIpcβ+FDIpcβ=IMR

1
)(log)log()(log ,          (1) 

where i and t are country and time subscripts, respectively, and IMR represents the infant mortality 

rate (per 1,000 live births). The infant mortality rate is one of the most widely used indicators of 

population health and has important advantages over other health measures for several reasons 

(Mishra & Newhouse, 2009). First of all, the data on infant mortality are available for a large 

number of countries and years. Furthermore, the rate is statistically reliable for both developed and 

developing countries. In contrast to infant mortality, the estimates of life expectancy may be 

unreliable for developing countries, as these estimates are based on predictive equations given that 

most developing countries lack complete vital registration systems. We come back to this point in 

Section 3.4 where we check the robustness of our results using life expectancy as an alternative 

measure of population health. 

FDIpc denotes the real stock of FDI per capita. While the use of FDI flows implicitly 

assumes that any effects of FDI are limited to the period in which the investment is made, the use of 

FDI stocks, due to the accumulation of flows, allows us to capture long-run effects (see Ford et al., 



7 
 

2008; Chintrakarn et al., 2012). Following several other studies (see Harms & Ursprung, 2002; 

Harms & Lutz, 2006; Reiter & Steensma, 2010), FDI is measured on a per-capita basis. However, 

the results do not change qualitatively when FDI is measured as a ratio to GDP, as we show in the 

robustness checks, below. 

GDPpc stands for real GDP per capita (in constant 2000 US dollars), which is our measure 

of income per capita. Following common practice (see Herzer et al., 2012), monetary variables such 

as FDI and GDP per capita are logged, indicated by the symbol log, while ratio variables, such as 

the infant mortality rate, are defined in levels. 

The interaction term log(FDIpc)×log(GDPpc) allows the effect of FDI to vary directly with 

the level of income. As we demonstrate in the next section, log(FDIpc) itself is not significant, but it 

becomes significant when interacted with log(GDPpc). 

X represents the usual vector of control variables. Following the population health literature 

(see Owen & Wu, 2007; Williamson, 2008; Mishra & Newhouse, 2009; Wilson, 2011), we control 

for the log of GDP per capita (log(GDPpc)), population growth (POP), education (SCHOOL), and 

institutional quality (INST). Education is measured by the secondary-school enrollment rate. 

Because the often-used World Governance Indicators from the World Bank are available only from 

1996 onwards, we use civil liberties to capture institutional quality, following, among others, Chong 

and Gradstein (2007), De Santis and Lührmann (2009), and Donaubauer et al. (2014). More 

specifically, we adopt the Freedom House civil liberties index, which indicates how well a regime 

performs with regard to four aspects of civil liberties: freedom of expression and belief, 

associational and organizational rights, rule of law, and personal autonomy and individual rights. 

This index ranges from 1 to 7, with 7 representing the lowest degree of freedom and 1 the highest 

degree (Freedom House, 2013); that is, lower index values indicate higher institutional quality. 

In the robustness checks, we extend the vector of control variables in equation (1) to include 

the Gini inequality index (GINI), the log of health expenditures per capita (log(HEXPENDpc)), the 

percentage of urban population with access to sanitation (SANITATION), the percentage of children 

who are underweight (MALNUTRITION), and the International Country Risk Guide’s (ICRG) 

investment climate index (INVPROF). 

Finally, we include fixed effects, αi, to control for any country-specific omitted factors (such 

as geography and climate) that are relatively stable over time, and we also include period dummies, 

αt, to account for common shocks. Examples of such shocks are global business cycles and health 

effects due to influenza epidemics, the spread of HIV/AIDS, the introduction of new vaccines, and 

the diffusion of antibiotics (Leigh & Jencks, 2007). 
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We now present the data sources. Data on infant mortality rate per 1,000 live births, life 

expectancy at birth, GDP per capita, population growth, schooling, the Gini coefficient, health 

expenditures per capita, sanitation coverage, and malnutrition are from the World Development 

Indicators 2013 online database.15 The civil liberties index is from the Freedom House 2013 

database.16 

The data on FDI stocks (inward) are obtained from UNCTAD’s 2013 FDI database.17 

UNCTAD defines FDI as “an investment involving a long-term relationship and reflecting lasting 

interest and control” by a foreign direct investor or parent enterprise in a foreign affiliate 

(UNCTAD, 2006, p. 293). FDI stock is the value of the parent enterprise’s share of the foreign 

affiliate’s capital and reserves (including retained profits), plus the net indebtedness of affiliates to 

the parent enterprise (UNCTAD, 2006, p. 294). UNCTAD reports FDI stocks relative to the host 

country’s GDP. We follow Herzer (2011) and multiply the FDI-to-GDP ratio (from the UNCTAD 

database) by real GDP (from the World Development Indicators) to construct real FDI stocks (in 

constant 2000 US dollars). Since FDIpc is on a real per-capita basis, the real stock is divided by 

total population (from the World Development Indicators), which is equivalent to multiplying the 

FDI-to-GDP ratio by real GDP per capita.  

Merging these three sources yields an unbalanced panel of up to 179 countries (listed in the 

Appendix) with data for the period 1980-2011. These data are yearly, but we follow the standard 

practice of taking five-year averages to remove the effects of the business cycle. More specifically, 

the data we use are five-year averages, except for 1980-1981 (which is a two-year average), 

implying that our panel covers seven periods (1980-1981, 1982-1986, 1987-1991, 1992-1996, 

1997-2001, 2002-2006, and 2007-2011). Summary statistics on the variables included in equation 

(1) are reported in Table 1.  

[Table 1] 

 

3.2 Baseline results 

We first estimate equation (1) without the interaction term. Columns (1) and (2) of Table 2 present 

the results with and without the control variables. As can be seen, the estimated coefficient on 

log(FDIpc) is positive in column (1) and negative in column (2), but not statistically different from 

zero. However, when including the interaction term between log(FDIpc) and log(GDPpc) in 

columns (3) and (4), the coefficient on log(FDIpc)×log(GDPpc) proves to be positive and 
                                                           
15 Available at http://data.worldbank.org/data-catalog/world-development-indicators 
16 The data are available at http://www.freedomhouse.org/report-types/freedom-world. 
17 The data are available at http://unctad.org/en/pages/DIAE/World%20Investment%20Report/Annex-Tables.aspx. 
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statistically significant, while the coefficient on log(FDIpc) is negative and statistically 

significant.18 This implies that the effect of FDI on infant mortality is negative at lower levels of 

per-capita income, but the effect increases with per-capita income and becomes positive at higher 

levels of per-capita income. Combining the coefficients on log(FDIpc) and its interaction with 

log(GDPpc) in column (4) suggests that the effect of FDI on infant mortality is negative when 

log(GDPpc) is below 7.417,19 which applies to about half of the countries in our sample (on 

average over the sample period).20 

[Table 2] 

To evaluate the economic significance of these results, consider the impact of doubling FDI 

per capita in our sample on infant mortality in a very poor country, such as Ethiopia (with an 

average per-capita income of about US $140), and in a rich country, such as the United States (with 

an average per-capita income of US $30,330). The marginal effects of a one-percent increase in 

FDIpc at these two opposite ends of the income spectrum of our sample countries are -0.0410 and 

0.0481, respectively (according to the estimation in column (4) of Table 2).21 Doubling FDI per 

capita would thus reduce infant mortality by more than four children per 1,000 live births in a 

country as poor as Ethiopia, and increase infant mortality by almost five children per 1,000 live 

births in countries as wealthy as the United States. Considering the standard deviation of 39.3 for 

IMR in Table 1, the effects are thus not only statistically, but also economically significant. At the 

same time, it has to be taken into account that the real observed infant mortality rate in wealthy 

countries is only a fraction of that in poor countries.22 Relatively speaking, the adverse effects of 

increases in FDI would thus be felt more strongly in richer countries than would the beneficial 

effects in poorer countries. 

Given the significance of both log(FDIpc) and log(FDIpc)×log(GDPpc), we prefer the 

specification in column (4). The control variables in this model have the expected sign, recalling 

                                                           
18 Note that the t statistics reported in Table 2 and in all subsequent tables are based on heteroskedasticity-robust 
standard errors. 
19 In column (4), the effect of FDI equals zero for log GDP per capita x when -12.29 + 1.657x = 0, which solved for x is 
equal to 7.417. 
20 The countries (88) below the threshold are: Albania, Angola, Armenia, Azerbaijan, Bangladesh, Belarus, Benin, 
Bhutan, Bolivia, Bosnia and Herzegovina, Burkina Faso, Burundi, Cambodia, Cameroon, Cape Verde, Central African 
Republic, Chad, China, Comoros, Dem. Rep. of Congo, Rep. of Congo, Cote d'Ivoire, Djibouti, Ecuador, Egypt, Eritrea, 
Ethiopia, Gambia, Georgia, Ghana, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras, India, Indonesia, 
Iran, Iraq, Kazakhstan, Kenya, Kiribati, Kyrgyz Republic, Lao PDR, Lesotho, Liberia, Madagascar, Malawi, Mali, 
Mauritania, Moldova, Mongolia, Morocco, Mozambique, Nepal, Nicaragua, Niger, Nigeria, Pakistan, Papua New, 
Guinea, Paraguay, Philippines, Rwanda, Samoa, Sao Tome and Principe, Senegal, Serbia, Sierra Leone, Solomon 
Islands, Sri Lanka, Swaziland, Syria, Tajikistan, Tanzania, Thailand, Timor-Leste, Togo, Turkmenistan, Tuvalu, 
Uganda, Ukraine, Uzbekistan, Vanuatu, Vietnam, Yemen, Zambia, and Zimbabwe. 
21 These effects are calculated from the level-log form of our estimation equation by inserting the average values of 
GDPpc into the specification in column (4) of Table 2: -12.29/100 + 1.657/100 * log(GDPpc). 
22 The average value of IMR throughout the period of observation is 101.27 for Ethiopia and 8.95 for the United States. 
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that lower values of the Freedom House index imply higher levels of civil liberties. However, only 

log(GDPpc) and SCHOOL are statistically significant.  

Next, we check whether our results are robust to (i) the exclusion of outliers, (ii) the use of 

annual data, (iii) the inclusion of additional control variables or individual time trends, (iv) the use 

of different measures of FDI and health, (v) different ways of accounting for non-linear effects of 

FDI on health, (vi) alternative specifications with lagged regressors, and (vii) the use of GMM 

estimators. 

 

3.4 Robustness 

We first re-estimate the relationship between FDI and health excluding 20 observations with 

extreme values of IMR and log(FDIpc) identified by the Hadi (1992) procedure. The results are 

presented in column (1) of Table 3. While the coefficient on log(FDIpc) is still negative and 

significant, the coefficient on log(FDIpc)×log(GDPpc) is still positive and significant. The 

threshold of log(GDPpc) implied by the estimate in column (1) is 7.272, which is close to the value 

of 7.417 implied by the estimate in column (4) of Table 2. Hence, we conclude that the estimated 

non-linear relationship is not the result of outliers. 

Next, we re-estimate the model using yearly data, rather than five-year averages. The 

advantages of the common practice in panel studies of using time-averaged data to eliminate 

business cycle effects are debatable. Attanasio et al. (2000), for example, argue that annual data 

provide information that is lost when averaging. Obviously, the use of time-averaged data decreases 

the number of observations. Further, averaging over fixed-time intervals does not necessarily 

eliminate business-cycle effects—the length of the interval over which averages are computed is 

arbitrary, and there is no guarantee that business cycles are cut in the right way, as their length 

varies over time and across countries. This is why we present results based on yearly data in column 

(2) of Table 3. Again, the estimates suggest that the effect of FDI on infant mortality is negative for 

low levels of income and positive for high levels of income; the threshold at which the effect 

becomes positive is 7.425, which is almost identical to the predicted value of 7.417 based on the 

estimates in column (4) of Table 2. 

[Table 3] 

In the remainder of Table 3, we account for country-specific linear time trends (column (3)), 

time-varying fixed effects (column (4)), and an extended set of control variables (column (5)). The 

inclusion of individual time trends offers a convenient way of capturing time-varying factors which 
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would otherwise be omitted (at least tentatively) because of data limitations.23 The inclusion of 

time-varying fixed effects allows us to account for any time-invariant country characteristics having 

effects which may change over time.24  

Among the additional control variables included in column (5), health expenditures, 

log(HEXPENDpc), and the investment climate index, INVPROF, are potentially of particular 

interest. Health expenditures are considered to proxy for changes in the healthcare system.25 As 

concerns INVPROF, we assume that a better investment climate, as reported by ICRG, is closely 

associated with lower costs of doing business.26 While the control variables in column (5) are 

typically insignificant, health expenditures represent a notable exception; log(HEXPENDpc) enters 

with the expected negative sign and is statistically significant, though only at the ten percent level. 

It should be noted that the number of observations declines drastically in column (5) due to missing 

observations for the extended set of control variables. Nevertheless, the findings on our variables of 

major interest are generally consistent with those in Table 2: FDI again reduces infant mortality in 

poor countries but not in rich countries (the threshold implied by the estimates is log(GDPpc) = 

6.98). 

Our main results also hold when controlling for country-specific time-varying effects (the 

threshold implied by the estimates in column (4) is log(GDPpc) = 7.83) and when accounting for 

country-specific time trends (the threshold implied by the estimates in column (3) is log(GDPpc) = 

6.81). 

We also examine whether the results are robust to alternative measures of FDI and health. 

FDI is expressed as FDI stocks relative to GDP in several studies, and many health studies use life 

expectancy at birth as an indicator of the general health status of the population. Hence, Table 4 

presents the results using these two different measures (labeled log(FDI/GDP) and LIFE).  

As can be seen in column (1) of Table 4, the coefficient on the FDI variable remains 

negative and significant and the coefficient on the interaction term remains positive and significant. 

                                                           
23 Note, however, that the specification in column (3) does not include time-fixed effects that are perfectly collinear 
with the individual time trends. 
24 The most common way to estimate fixed-effects models is to include dummy variables for each country (the least 
squares dummy-variable approach). A problem with this approach is that the interaction of the country dummies with 
the time dummies in order to account for time-varying fixed effects dramatically increases the number of parameters to 
be estimated (up to 175 parameters for each time period in our case). An alternative (but equivalent) way to estimate 
fixed-effects models is to include time-series means for each variable. Based on this approach, we control for country-
specific time-varying effects by interacting the time-series means with time dummies. 
25 Data limitations prevent us from considering measures that may capture changes in important institutional features of 
healthcare systems. 
26 Unfortunately, the World Bank’s Index on the Ease of Doing Business has only been available since 2000; we would 
therefore lose most of our observations using this index. 
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The implied threshold is 7.420, which is virtually identical to the value obtained using FDI stocks 

per capita (7.417). 

The results in column (2) indicate that the coefficient on log(FDIpc) is positive and 

significant and the coefficient on the interaction term is negative and significant. This implies that 

FDI has a positive effect on life expectancy, but the effect decreases and then becomes negative 

with increasing levels of GDP per capita. To assess the quantitative impact of FDI on life 

expectancy, we calculate the conditional marginal effects for the average values of log(GDPpc) 

based on the specification of our estimation equation in column (2) of Table 4.27 Using the same 

country examples as before, we find that a 100-percent increase in FDI per capita would increase 

life expectancy at birth by 0.362 years in a country as poor as Ethiopia, and reduce life expectancy 

by 0.116 years in a country as rich as the United States. Notably, the average life expectancy is 

considerably higher in the United States (75.8 years) than in Ethiopia (49.6 years). Relatively 

speaking, the adverse effect on life expectancy would thus be felt less strongly in richer countries 

than the beneficial effect would be felt in poorer countries. This disparity is in contrast to the 

relative impact on infant mortality presented above.  

It should also be noted that the effect of FDI on life expectancy becomes negative for values 

of log(GDPpc) greater than 9.011 (i.e., the threshold value is substantially larger than before), with 

the infant mortality rate as the dependent variable. One potential explanation for this difference is 

that the negative effect of FDI on infant mortality is smaller in magnitude than on adult mortality; 

adult mortality is affected by a lifetime of health behavior, including the health and economic 

conditions of adults during childhood. Alternatively, measurement issues with respect to adult 

mortality could have affected the results. The accurate estimation of adult mortality rates depends 

on having a complete vital registration system through which all births and deaths are reported to a 

government agency. However, vital registration systems are still incomplete in most countries. In 

practice, adult mortality rates are estimated from information on infant mortality. Moreover, the 

formulas for calculating adult mortality and life expectancy have not been adjusted over time. In 

comparison, infant mortality rates are sufficiently high in poor countries to be estimated using 

household surveys, such as the widespread Demographic and Health Surveys (Mishra and 

Newhouse, 2009).  

[Table 4] 

In Table 5, we present a different approach to analyzing whether the impact of FDI on health 

depends on GDP per capita in the host countries.28 We classify all sample countries into quartiles of 

                                                           
27 Specifically, the effect of a one-percent increase in FDIpc is: 0.802/100 – 0.089/100 * log(GDPpc). 
28 We are most grateful to an anonymous reviewer for this suggestion. 



13 
 

low, lower-middle, upper-middle, and high GDP per capita.29 This classification is based on 

country means of income per capita throughout the period of observation. We then perform four 

separate estimations in which we interact dummy variables—set equal to 1 for countries belonging 

to the specific quartile under consideration—with log(FDIpc). We also include log(FDIpc) per se in 

all four estimations so that the coefficients on its interactions with the dummy variables reflect the 

difference in the impact of FDI on health between the specific quartile and the overall benchmark. 

Largely in line with previous results, it turns out that this difference is clearly negative for the low-

income quartile (see column (1)), insignificant for the lower-middle-income quartile (column (2)), 

and increasingly positive for the two quartiles comprising countries with upper-middle and high 

income (see columns (3) an (4)). This corroborates our major finding that the impact of FDI on 

health is positive in low-income countries, while the impact on health becomes increasingly 

negative with rising GDP per capita.  

[Table 5] 

In Table 6, we examine the effect of other interaction terms. Specifically, we interact FDI 

with the Freedom House civil liberties index (with higher values reflecting less civil liberties), the 

secondary school enrollment rate, and the Gini inequality index. Somewhat surprisingly, perhaps, 

the first two interactions suggest that greater civil liberties and more schooling render it more likely 

that FDI will have negative effects on health (see columns (1) and (2)). This is most likely due to 

the strong correlation of GDP per capita with civil liberties and schooling. More interestingly, we 

find that greater inequality renders it more likely that FDI has negative effects on health (at the 10% 

significance level), even though the number of observations is significantly reduced when including 

the Gini index in the estimation (see column (3)). 

[Table 6] 

In the remainder of this section, we pursue different avenues to account for endogeneity 

concerns. Before turning to generalized method of moments (GMM) estimations, below, we modify 

the specification of our baseline estimation in several respects to mitigate endogeneity problems.30 

In column (1) of Table 7, we replace contemporaneous values by lagged values of all explanatory 

variables. In this way, we also take into account that FDI may have lagged effects on population 

health. The results shown in column (1) are very similar to the baseline results. Most importantly, 

we find essentially the same non-linear impact of FDI on health when accounting for lagged effects. 

In column (2), the dependent variable is converted into logs and then first-differenced along with 

                                                           
29 Note that the quartiles include an equal number of sample countries. This implies that the above-noted income 
categories do not necessarily conform to the World Bank definition of different income categories. 
30 We would like to thank an anonymous associate editor for making several helpful suggestions in this regard. 
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the explanatory variables, which we lag one period as in column (1). The specification in column 

(2) thus relates the growth rate of mortality (Δlog(IMR)) to the lagged growth rate of FDI 

(Δlog(FDIpc)), the interaction between the lagged growth rate of FDI and the lagged growth rate of 

GDP per capita (Δlog(FDIpc)×Δlog(GDPpc)), the lagged growth rate of GDP per capita 

(Δlog(GDPpc)), and the lagged first-differenced control variables.  

Obviously, the size of the coefficients shown in column (2) is not comparable to those 

shown before. All the same, we continue to find a non-linear effect of FDI on health: the estimated 

coefficient on the lagged change in (or first-difference of) log(FDIpc) is negative and significant, 

while the coefficient on the interaction term (between the lagged change in FDI and the lagged 

change in GDP per capita) is positive and significant. In column (3), we follow the empirical 

growth literature (see Minier, 1998) and account for endogeneity by modeling the change in the 

dependent variable (in our case Δlog(IMR)) as a function of the levels of the explanatory variables 

at the beginning of each period. Again, we find that FDI has a non-linear effect on health. 

[Table 7] 

Finally, we investigate whether the estimated non-linear relationship between FDI and 

health is robust to an alternative estimation approach. As noted above, a potential problem with the 

baseline estimation procedure is that FDI is assumed to be exogenous. Alsan et al. (2006), however, 

find that health (measured by life expectancy) is a significant determinant of FDI. Another potential 

problem is the static nature of the fixed-effects estimates. 

To avoid these potential issues, we re-estimate equation (1) using the Blundell and Bond 

(1998) system GMM estimator, which is based upon a dynamic panel data model with the lagged 

dependent variable as a regressor. As is well known, the Blundell and Bond estimator combines a 

differenced equation and a level equation. More specifically, the system GMM estimator involves 

the use of an instrument matrix that includes previous levels and differences of the lagged 

dependent and independent variables as instruments, known as GMM-style instruments. To avoid 

employing an excessive number of instruments, we include only the lagged dependent variable 

(lagged IMR), log(FDIpc), log(FDIpc)×log(GDPpc), and log(GDPpc) as GMM-style instruments, 

while all other variables are treated as exogenous.31 

The system GMM results are reported in column (1) of Table 8. Following common 

practice, we also present the Hansen-J test of over-identifying restrictions (Hansen) and a second-

                                                           
31 The GMM estimations, together with the introduction of lags and the definition of variables in first differences, as 
discussed above, help mitigate endogeneity concerns. Clearly, IV methods with external instruments could offer another 
important step in that direction. However, good external instruments fulfilling the theoretical requirements and passing 
the statistical tests are almost impossible to find in the present context. In particular, it is hard to conceive of variables 
which are correlated sufficiently strongly with FDI, while being uncorrelated with the dependent health variable. 
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order serial correlation test (AR2). As can be seen, the Hansen-J test fails to reject the validity of the 

instruments at the five-percent level. The AR2 test indicates that the errors (in the first-difference 

regression) exhibit no second-order serial correlation. 

All control variables are significant and have the expected signs. The coefficient on 

log(FDIpc) is still negative and highly significant, and the coefficient on log(FDIpc)×log(GDPpc) 

is still positive and highly significant. While these coefficients represent short-run effects, the long-

run effects can be calculated by dividing the estimated short-run elasticities by 1 minus the 

coefficient on the lagged dependent variable. Thus, the long-run effect of FDI is -27.392, while the 

long-run effect of the interaction term is 3.597. Again combining these values gives a threshold of 

7.615, which is close to the value of 7.417 implied by the estimates in Table 2.  

[Table 8] 

For completeness, we also report results based on the standard first-difference GMM 

estimator of Arellano and Bond (1991). As can be seen from column (2) of Table 8, the signs and 

significance levels of the coefficients on the variables of interest are similar to those in column (1). 

All in all, it can be concluded that the inverted U-shaped relationship between FDI and health is 

also robust to different estimation techniques. 

It is worthwhile to mention that we prefer the simple fixed-effects estimator because both 

the Arellano-Bond and Blundell-Bond methods are known to suffer from substantial finite sample 

biases due to weak instruments (see Bun & Kiviet, 2006; Bun & Windmeijer, 2010). Moreover, 

standard Hausman tests (available on request) reject the presence of any significant endogeneity 

bias. 

 

4. Conclusion and policy implications 

We examined the relationship between FDI and population health for a sample of up to 179 

countries for the period from 1980 to 2011—a relationship that has received little empirical 

attention so far. We found that the effect of FDI on population health is non-linear, depending on 

the level of income. Specifically, the effect is positive at lower levels of per-capita income, but 

decreases with per-capita income, then changes sign, becoming increasingly negative at higher 

levels of income. This result is robust to the exclusion of possible outliers, the use of annual data 

(instead of data averaged over time), alternative measures of FDI and health, alternative 

specifications with lagged regressors, and different estimation techniques, as well as to the inclusion 

of other variables in the base specification. 
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We are aware that a weakness of this study is that infant mortality (our main health outcome 

measure) is, by definition, a measure of mortality rather than of morbidity. While mortality and 

morbidity are obviously correlated, morbidity is the true focus. Unfortunately, sufficient data on 

summary measures of morbidity, such as frequency of doctor visits, self-rated health, or healthy life 

expectancy, are not available, hindering a meaningful panel-data analysis. All the same, keeping 

this qualification in mind, our analysis has important policy implications. 

Our results imply that the incentives-based promotion of FDI tends to involve trade-offs that 

policymakers have largely neglected so far. Investment promotion agencies typically focus on job 

creation, technology transfers, domestic value added, and exports. In contrast, the United Nations’ 

1980 pledge to consider “health as an integral part of development” seems to have gone unnoticed 

in the increasingly fierce competition for FDI, as the offering of favorable fiscal and regulatory 

incentives to multinational enterprises indicates. Our analysis underscores UNCTAD’s recent 

observation that there is considerable room for improvement in designing incentive strategies in line 

with sustainable development goals (UNCTAD, 2014). 

The frequent practice of equating the lowering of health (and other social) standards with 

effective FDI promotion, including in UNCTAD’s own reporting of changes in national FDI 

regulations, appears to be highly problematic. Strikingly, this applies to developed host countries in 

the first place. At the same time, the finding that FDI impairs health primarily in developed host 

countries obviously calls for further research to gain deeper insight into the underlying transmission 

mechanisms. For instance, the role of health-impairing stress induced by specific types of FDI—

notably M&As, which could involve particularly pronounced uncertainty for worker—deserves 

further scrutiny. The widely perceived race to the bottom in terms of deteriorating social standards 

seems to be a less pressing problem for lower income countries where FDI is more likely to 

improve local health conditions, if only because these conditions have traditionally been much 

worse in low-income countries than in high-income countries.  

The policy implications of finding that FDI may impair population health in the host 

countries extend beyond the national level of unilateral regulations. Bilateral investment treaties 

(BITs) and other international investment agreements (IIAs) increasingly include strict provisions 

guaranteeing pre-establishment national treatment (NT) to foreign investors, as well as investor-

state dispute settlement (ISDS) through international arbitration. Pre-establishment NT removes 

barriers to entry through FDI and restricts the ability of host-country governments to discriminate 

with respect to the admission of foreign investors. The policy discretion of host countries is further 

constrained through binding ISDS. Only recently have policymakers become aware that the 
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resultant “unexpectedly large wave of ligation” (Simmons, 2014, p.13) tends to involve a 

considerable loss of sovereignty.  

The costs of agreeing to strict provisions in IIAs can be expected to rise further if MNEs 

increasingly take issue with the host countries’ social standards, including in health-related areas.32  

Importantly, and in contrast to some traditional beliefs, not only developing host countries would 

have to bear such costs and may, thus, re-consider their negotiation strategy when concluding new 

IIAs or revising existing ones. As concerns health standards, our study instead suggests that more 

advanced host countries would also be affected adversely if “broad and asymmetrical rights for 

private economic agents” (Simmons, 2014, p. 12) increasingly characterized the international 

investment regime. Indeed, the controversial debate in the European Union on health issues in the 

context of the negotiations on the Transatlantic Trade and Investment Partnership (TTIP) with the 

United States underscores the political relevance of this finding.33 Consequently, policymakers may 

revert to health-related ‘reservations’ in future IIAs, such as TTIP, in order to prevent pre-

establishment NT of foreign investors and binding ISDS from undermining national health 

standards, and to likewise prevent foreign investors from undercutting the norms and practices 

traditionally adhered to by domestic firms. 
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Appendix. Countries in the Sample, 1980-2011 

Albania, Algeria, Angola, Antigua and Barbuda, Argentina, Armenia, Australia, Austria, Azerbaijan, Bahamas, 

Bahrain, Bangladesh, Barbados, Belarus, Belgium, Belize, Benin, Bhutan, Bolivia, Bosnia and Herzegovina, Botswana, 

Brazil, Brunei Darussalam, Bulgaria, Burkina Faso, Burundi, Cambodia, Cameroon, Canada, Cape Verde, Central 

African Republic, Chad, Chile, China, Colombia, Comoros, Dem. Rep. of Congo, Rep. of Congo, Costa Rica, Cote 

d'Ivoire, Croatia, Cuba, Cyprus, Czech Republic, Denmark, Djibouti, Dominica, Dominican Republic, Ecuador, Egypt, 

El Salvador, Equatorial Guinea, Eritrea, Estonia, Ethiopia, Fiji, Finland, France, Gabon, Gambia, Georgia, Germany, 

Ghana, Greece, Grenada, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras, Hungary, Iceland, India, 

Indonesia Iran, Iraq, Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazakhstan, Kenya, Kiribati, Rep. of Korea, Kuwait, 

Kyrgyz Republic, Lao PDR, Latvia, Lebanon, Lesotho, Liberia, Libya, Lithuania, Luxembourg, Macedonia, 

Madagascar, Malawi, Malaysia, Maldives, Mali, Malta, Mauritania, Mauritius, Mexico, Moldova, Mongolia, 

Montenegro, Morocco, Mozambique, Namibia, Nepal, Netherlands, New Zealand, Nicaragua, Niger, Nigeria, Norway, 

Oman, Pakistan, Palau, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Poland, Portugal, Qatar, Romania, 

Russian Federation, Rwanda, Samoa, Sao Tome and Principe, Saudi Arabia, Senegal, Serbia, Seychelles, Sierra Leone, 

Singapore, Slovak Republic, Slovenia, Solomon Islands, South Africa, Spain, Sri Lanka, St. Kitts and Nevis, St. Lucia, 

St. Vincent and the Grenadines, Swaziland, Sweden, Switzerland, Syrian Arab Republic, Tajikistan, Tanzania, 

Thailand, Timor-Leste, Togo, Tonga, Trinidad and Tobago, Tunisia, Turkey, Turkmenistan, Tuvalu, Uganda, Ukraine, 

United Arab Emirates, United Kingdom, United States, Uruguay, Uzbekistan, Vanuatu, Venezuela, Vietnam, Yemen, 

Zambia, and Zimbabwe 
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Table 1. Summary statistics of the main variables 
  Observations Mean Min. Max. Std. Dev. 
IMR 1267 46.271 1.860 176.02 39.282 
log(FDIpc) 1121 9.888 0 16.625 2.961 
log(FDIpc)×log(GDPpc) 1121 78.833 0 174.73 35.456 
log(GDPpc) 1183 7.653 4.231 11.089 1.583 
POP 1348 1.719 -4.586 12.958 1.524 
SCHOOL 1121 63.836 2.118 155.694 33.179 
INST 1207 3.749 1 7 1.872 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Table 2. Baseline results 
 (1) (2) (3) (4) 
log(FDIpc) 
 

0.0384 
(0.11) 

-0.106 
(-0.25) 

-7.411*** 
(-5.25) 

-12.29*** 
(-5.57) 

log(FDIpc)×log(GDPpc) 
   

0.976*** 
(5.44) 

1.657*** 
(4.97) 

log(GDPpc) 
  

0.950 
(0.31)  

-14.00*** 
(-3.11) 

POP 
  

0.852 
(1.36)  

0.218 
(0.42) 

SCHOOL 
  

-0.182*** 
(-3.47)  

-0.182*** 
(-3.58) 

INST 
  

1.433* 
(1.75)  

0.554 
(0.83) 

Number of observations 1083 966 1083 966 
Number of countries 179 175 179 175 
Adj. R2 0.595 0.609 0.646 0.702 
Note: The dependent variable is IMR. Coefficients for country and time fixed effects are not reported. The t -statistics in 
parentheses are based on heteroskedasticity-robust standard errors. *** [*] indicate significance at the 1% [10%] level. 
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Table 3. Results without outliers, with annual data, individual time trends, and additional control variables 

 

Without 
outliers 

(1) 

Annual 
data 
(2) 

Individual 
trends 

(3) 

Time-varying 
fixed effects 

(4) 

Additional 
controls 

(5) 
log(FDIpc) 
 

-15.45*** 
(-8.86) 

-11.62*** 
(-5.85) 

-7.319** 
(-2.45) 

-4.868** 
(-2.42) 

-20.99*** 
(-4.31) 

log(FDIpc)×log(GDPpc) 
 

2.119*** 
(9.23) 

1.565*** 
(5.12) 

1.075** 
(2.43) 

0.622** 
(2.49) 

3.007*** 
(4.26) 

log(GDPpc) 
 

-19.48*** 
(-4.84) 

-15.08*** 
(-3.79) 

-24.84*** 
(-5.79) 

-13.43*** 
(-3.46) 

-19.10 
(-1.44) 

POP 
 

0.316 
(0.60) 

0.201 
(0.62) 

2.222*** 
(2.78) 

-0.391 
(-0.83) 

0.271 
(0.15) 

SCHOOL 
 

-0.206*** 
(-3.95) 

-0.133*** 
(-3.27) 

-0.387*** 
(-7.73) 

-0.206*** 
(-3.82) 

0.122 
(1.13) 

INST 
 

0.758 
(1.17) 

0.524 
(1.00) 

2.928*** 
(4.15) 

0.102 
(0.17) 

-0.841 
(-0.53) 

GINI 
     

-0.0875 
(-0.44) 

log(HEXPENDpc) 
     

-8.473* 
(-1.76) 

SANITATION 
     

-0.360 
(-0.80) 

MALNUTRITION 
     

0.037 
(0.15) 

INVPROF 
     

0.215 
(0.32) 

Number of observations 946 3478 966 966 174 
Number of countries 175 175 175 175 74 
Adj. R2 0.716 0.684 0.922 0.788 0.821 
Note: The dependent variable is IMR. Because of perfect multicollinearity between the individual linear time trends and 
the time fixed effects, the specification in column (3) does not include time fixed effects. Coefficients for country and 
time fixed effects/individual time trends are not reported. The t statistics in parentheses are based on heteroskedasticity-
robust standard errors. *** (**) [*] indicate significance at the 1% (5%) [10%] level.  
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Table 4. Results using different measures of FDI and health 

 
Dependent variable: IMR 

(1) 
Dependent variable: LIFE 

(2) 
log(FDI/GDP) 
 

-22.89*** 
(-8.02)  

log(FDI/GDP)×log(GDPpc) 
 

3.085*** 
(8.42)  

log(FDIpc) 
  

0.802** 
(2.17) 

log(FDIpc)×log(GDPpc) 
  

-0.089** 
(-2.03) 

log(GDPpc) 
 

-6.767** 
(-2.21) 

1.319 
(1.45) 

POP 
 

0.397 
(0.78) 

0.549** 
(2.05) 

SCHOOL 
 

-0.206*** 
(-4.18) 

0.054*** 
(3.39) 

INST 
 

0.629 
(0.95) 

0.102 
(0.56) 

Number of countries 175 174 
Number of observations 966 959 
Adj. R2 0.659 0.563 
Note: The dependent variable is IMR. Coefficients for country and time fixed effects are not reported. The t statistics in 
parentheses are based on heteroskedasticity-robust standard errors. *** [*] indicate significance at the 1% [10%] level.  
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Table 5. FDI interacted with income quartile dummies 
 (1) (2) (3) (4) 
log(FDIpc) 
 

0.800** 
(2.17) 

-0.131 
(-0.20) 

-0.361 
(-0.75) 

-0.775* 
(-1.66) 

log(FDIpc)×bottom quartile of countries ranked by 
per-capita income (dummy) 

-5.519*** 
(-5.96)    

log(FDIpc)×second quartile of countries ranked by 
per-capita income (dummy)  

0.0477 
(0.07)   

log(FDIpc)×third quartile of countries ranked by per-
capita income (dummy)   

1.501** 
(2.36)  

log(FDIpc)×top quartile of countries ranked by per-
capita income (dummy)    

4.652*** 
(3.95) 

log(GDPpc) 
 

1.124 
(0.39) 

0.961 
(0.31) 

0.531 
(0.17) 

1.348 
(0.46) 

POP 
 

0.532 
(0.93) 

0.852 
(1.36) 

0.937 
(1.46) 

0.304 
(0.54) 

SCHOOL 
 

-0.239*** 
(-4.76) 

-0.182*** 
(-3.44) 

-0.183*** 
(-3.49) 

-0.178*** 
(-3.33) 

INST 
 

1.035 
(1.55) 

1.435* 
(1.74) 

1.498* 
(1.84) 

0.628 
(0.81) 

Number of observations 966 966 966 966 
Number of countries 175 175 175 175 
Adj. R2 0.676 0.609 0.614 0.649 
Note: The dependent variable is IMR. Coefficients for country and time fixed effects are not reported. The t statistics in 
parentheses are based on heteroskedasticity-robust standard errors. *** [*] indicate significance at the 1% (5%) [10%] 
level.  
 
 
 
 
 
 
 

Table 6. Other interaction terms 
 (1) (2) (3) 

log(FDIpc) 
 

2.443 
(4.34) 

-2.488*** 
(-3.87) 

-1.979*** 
(-2.28) 

log(GDPpc) 
 

2.165 
(0.71) 

-3.552 
(-1.29) 

-0.053 
(-0.01) 

POP 
 

0.251 
(0.46) 

-0.065 
(-0.12) 

2.292 
(1.10) 

SCHOOL 
 

-0.203*** 
(-4.91) 

-0.497*** 
(-6.31) 

-0.206** 
(-2.23) 

INST 
 

5.910*** 
(4.91) 

1.325* 
(1.76) 

-0.153 
(-0.15) 

GINI 
   

-0.150 
(-0.70) 

log(FDIpc)×INST 
 

-1.029*** 
(-5.59)   

log(FDIpc)×SCHOOL 
  

0.0638*** 
(7.89)  

log(FDIpc)×GINI 
   

0.064* 
(1.97) 

Number of observations 966 958 410 
Number of countries 175 175 141 
Adj. R2 0.645 0.698 0.718 
Note: The dependent variable is IMR. Coefficients for country and time fixed effects are not reported. The t statistics in 
parentheses are based on heteroskedasticity-robust standard errors. *** [*] indicate significance at the 1% (5%) [10%] 
level. 
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Table 7. Alternative specifications 

 

Dependent variable: 
IMR 
 (1) 

Dependent variable: 
Δlog(IMR) 

(2) 

Dependent variable: 
Δlog(IMR) 

(3) 
log(FDIpc) (lagged) 
 

-11.05*** 
(-4.66)   

log(FDIpc)×log(GDPpc) (lagged) 
 

1.481*** 
(4.19)   

log(GDPpc) (lagged) 
 

-8.875* 
(-1.86)   

Pop (lagged) 
 

-0.723 
(-0.88)   

SCHOOL (lagged) 
 

-0.091* 
(-1.84)   

INST (lagged) 
 

0.532 
(0.78)   

Δlog(FDIpc) (lagged) 
  

 -0.009** 
(-2.34)  

Δlog(FDIpc)×Δlog(GDPpc) (lagged) 
  

0.069** 
(2.40)  

Δlog(GDPpc) (lagged) 
  

-0.222*** 
(-5.40)  

ΔPop (lagged) 
  

-0.006 
(-0.74)  

ΔSCHOOL (lagged) 
  

-0.112** 
(-2.92)  

ΔINST (lagged) 
  

0.000 
(0.06)  

log(FDIpcInitial) 
   

-0.037*** 
(-5.24) 

log(FDIpcInitial)×log(GDPpcInitial)  
   

0.005*** 
(4.84) 

log(GDPpcInitial) 
   

-0.060*** 
-(5.02) 

PopInitial 
   

-0.001 
(-0.27) 

SCHOOLInitial 
   

-0.000 
(-1.15) 

INSTInitial 
   

-0.002 
(-0.59) 

Number of observations 814 617 831 
Number of countries 172 164 170 
Adj. R2 0.655 0.096 0.136 
Note: In column (1), we use lagged explanatory variables; in column (2), we use lagged first differences of the 
independent variables; and in column (3), we use the explanatory variables at the beginning of each period. Coefficients 
for country and time fixed effects are not reported. Because first differencing eliminates time-invariant variables, the 
model in column (2) does not include fixed effects. The t statistics in parentheses are based on heteroskedasticity-robust 
standard errors. *** (**) [*] indicate significance at the 1% (5%) [10%] level.  
 
 

 
 
 
 
 
 
 
 
 
 



29 
 

Table 8. GMM estimates of the relationship between FDI and health 

 
(1) 

Blundell and Bond (1998) estimator 
(2) 

Arellano and Bond (1991) estimator 
Lagged IMR  
 

0.732*** 
(14.51) 

0.579*** 
(4.93) 

log(FDIpc) 
 

-7.341*** 
(-5.10) 

-10.69*** 
(-4.30) 

log(FDIpc)×log(GDPpc) 
 

0.964*** 
(4.64) 

1.476*** 
(3.87) 

log(GDPpc) 
 

-9.854*** 
(-3.56) 

14.81** 
(-2.22) 

POP 
 

-0.895** 
(-2.17) 

-1.152** 
(-2.17) 

SCHOOL 
 

-0.168*** 
(-3.91) 

0.004 
(0.21) 

INST 
 

1.040*** 
(3.04) 

0.196 
(0.67) 

Hansen (p-value) 0.201 0.194 
AR2 (p-value) 0.172 0.199 
Number of instruments 89 68 
Number of observations 854 649 
Number of countries 175 168 
Notes: The dependent variable is IMR. Period dummies are included (not shown). The estimated models are based on 
the one-step method due to the poor small-sample properties of the two-step estimation method. To avoid excessive   
instruments, only log(FDIpc), log(FDIpc)×log(GDPpc), and log(GDPpc) were treated as endogenous (included as 
GMM-style instruments), while all other variables were treated as strictly exogenous. The t statistics in parentheses are 
based on robust standard errors. *** (**) indicate significance at the 1% (5%) level.  
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