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Abstract: 

Using a sample of 28 sub-Saharan African countries during the period of 2000-2010, this 

paper examines the effect of health aid on health outcomes. After taking into account the 

endogeneity and using the instrumental variable approach, the results reveal that health aid 

improves health outcomes in sub-Saharan African countries. More specifically, for each 

additional unit of health aid, life expectancy increases by 0.14, prevalence of HIV decreases 

by 0.05 and infant mortality decrease by 0.17. This effect operates mainly through the 

improvement of primary completion rate of female. However, the magnitude of the effects is 

too small if African countries would like to achieve MDGs through additional health aid. 

Furthermore, the Oaxaca-Blinder decomposition indicates that differences in terms of the 

amount of health aid received do not explain the health outcomes gap between post conflict 

countries and stable countries. The relevant variables are governance and the female primary 

completion rate. The policy implications of the paper are further discussed. 
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INTRODUCTION 

 

Studies undertaken on health care in developing countries evoked several arguments. First of 

all, the health status of the populations is a major preoccupation as it determines the level of 

productivity of the labor force and contributes to growth as well as to poverty reduction 

(Bloom et al., 2004; Carstensen & Gundlach, 2006; Weil, 2007). The key role of health as 

input for development has been reaffirmed at the international level, as proofed by the 

Millennium Development Goals (MDGs). Indeed, three out of the eight objectives of the 

MDGs are centered directly on health (child mortality reduction, improve maternal health and 

fight against HIV/AIDS, malaria and other disease). Secondly, the paradox that developing 

countries face relies on the size of their needs in the access to health care services in a context 

of severe financial constraints. Foreign aid remains one of the main sources of the external 

financing of health care services in developing countries in general and in Africa in particular 

(Ebeke & Drabo, 2011).  This could be explained by the widely shared belief that foreign aid 

improves health outcomes in developing countries by relaxing resource constraints and 

directly improving health service delivery. 

According to some researchers, Sub-Saharan Africa (SSA) has been a major recipient of 

health aid for decades (Gomanee et al., 2005a ; Williamson, 2008), yet this part of the world 

has exhibited poor health performance. A variety of factors have contributed to poor health 

indicators in SSA, including a lack of political will to put in place major reforms (e.g. 

improving governance, tackling corruption) and a lack of resources for financing the health 

sector. 

Despite the recent global economic and financial crisis, gross ODA (Official Development 

Assistance) aid disbursement for health in SSA, has increased from one billion in 2000 to four 

billion in 2009 (World Bank, 2011).  SSA is also making progress in the health sector. 

Maternal mortality rates have decreased from 777 deaths per 100,000 births in the 1990s to 

588 per 100,000 in 2008. Similarly, the national under-five mortality rate has also dropped 

from 147 in 2000 to 118 in 2009. Life expectancy has improved and gone up from 52 in 1990 

to 55 in 2009 (World Bank, 2011). In spite of these improvements, SSA still has a long way 

to go. Both maternal and under-five mortality rates should decrease by half in order to meet 

the fourth and fifth objectives of MDGs by 20152. SSA has the highest HIV prevalence rate of 

                                                           
2 The fourth goal is to reduce child mortality by two-third over its 1990 level ; the fifth goal is to reduce maternal 
mortality by two-third over  its 1990 level 
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5%, followed by the Caribbean (1.1%), and Eastern Europe and Central Asia (0.8%) [Youde, 

2010]. 

Despite the empirical literature considering the effect of foreign aid on growth, there is little 

disaggregated evidence on how overall foreign aid affects health, as well as how health aid 

affects health outcomes. Moreover within the available literature (Chauvet et al., 2008; 

Williamson, 2008, Ebeke & Drabo, 2011; Mishra and Newhouse, 2009; Masud & Yontcheva, 

2005; Bell & Fink, 2005), there is no agreement or strong evidence of the effect of health aid 

on health outcomes. In fact, while Ebeke & Drabo (2011), Mishra & Newhouse (2009) find a 

strong positive effect of health aid, Williamson (2008), Wilson et al. (2008) do not observe 

any significant effect. One of the major concern in this literature is about the wide variety of 

health indicators used, ranging from life expectancy, infant mortality (Williamson, 2008; 

Wilson et al., 2008; Mishra & Newhouse, 2009) to access to health care services (Ebeke & 

Drabo, 2011). This makes difficult the comparison across studies. Furthermore, most of the 

studies make use of a full sample of developing countries. Although they control for country 

and regional effect, this kind of studies are not able to fully account for regional specificity as 

it is the case for SSA countries. Another issue is related to the fact that there is almost no 

paper accounting for the vulnerability of countries. Yet, this is important because, as stated by 

Collier and Hoeffler (2002), Collier et al (2010), aid could be most effective in post conflict 

situation which is characterized by a high level of vulnerability. Thus it is important to 

investigate whether observed health outcomes gap between post conflict countries and stable 

ones be explained in terms of the differences in the amount of aid received. Finally, in the 

literature, both direct and indirect effects of foreign aid on the health indicators are not 

considered. This call for more investigation on the effect of health aid on the health 

improvement, mostly in SSA where the standards of living are very low. Thus the overall 

objective of the paper is to examine the effect of health aid on health outcomes in SSA. 

The contribution of this paper is twofold. First the effectiveness of health aid in SSA is 

assessed while accounting for both direct and indirect impacts on the health indicators namely 

infant mortality, life expectancy and the prevalence of HIV AIDS. These indicators represent 

the main priorities of health system in SSA countries; and related data are available for a large 

set of countries. Second, the study leans upon the hypothesis that the effect of health aid on 

health indicators may differs according to the political environment. Specifically, we evaluate 

the contribution of differences in the amount of health aid received in explaining the health 

outcomes gap between post conflict states and stable states. For this purpose, we make use of 

the well know Oaxaca-Blinder decomposition which to our knowledge has not yet been used 
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in such macro analysis. Following Collier and Hoeffler (2002), post conflict countries are 

defined as countries having known civil war in the two last decades and that record some 

pocket of rebellion3. Our hypothesis comes from the fact that in African post conflict 

countries, there is more challenges of health service delivery. Post conflict countries may 

present bad indicators of health than countries in normal situation, due to the complexities of 

the sector, poor infrastructure, security issues, and the need to implement small-scale 

operations. The study concerns 28 SSA countries during the period 2000-2010. 

The rest of the paper is organized as follows. Section 2 provides a literature review with 

emphasis on the recent literature. Section 3 outlines the empirical model and describes the 

data. Section 4 presents the results; section 5 discusses some robustness check while Section 6 

concludes. 

 

2. LITERATURE REVIEW 

 

This section provides a review of the available literature on the relationship between foreign 

aid and health. The question of foreign aid impact on health outcome is highly controversial 

and excites polarized opinions. There are two competing hypothesis about how foreign aid 

affects health income in recipient countries. The first hypothesis is optimistic about aid impact 

on health. According to this view, foreign aid can have a positive effect on developing 

countries’ health indicators by improving them (Drabo & Ebeke, 2011; Mishra & Newhouse, 

2009; Chauvet et al., 2008). The second hypothesis is pessimistic. According to this view, aid 

is not only unable to promote health in recipient nations, but often has the opposite effect 

(Wilson et al., 2009; Williamson, 2008). 

In the first view, foreign aid is needed to enhance the quality of the health’s indicators. In this 

vein, Chauvet et al. (2008) analyzed the respective impact of aid and remittances on human 

development as measured by infant and child mortality rates with a panel data on a sample of 

109 developing countries, and cross-country quintile-level data on a sample of 47 developing 

countries. Their results suggest that health aid significantly improve child health outcomes. 

The impact of health aid is non-linear, though, suggesting that aid to the health sector is more 

effective in the poorest countries. Recent work by Ebeke & Drabo (2011) finds that 

remittances, health aid and public spending are important determinants of access to health 

services in recipients’ countries. In the same vein, Mishra & Newhouse (2009) examine the 

relationship between health aid and infant mortality, using data from 118 countries between 

                                                           
3 Angola, Burundi, CAR, Chad, DRC, Ivory Coast, Liberia, Uganda, Sierra Leone, Rwanda, Guinea Bissau. 
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1973 and 2004. They find that increased health aid is associated with a statistically significant 

reduction in infant mortality. The estimated effect of doubling health aid is a 2% reduction in 

infant mortality rates, which is small in light to the desired goals of the MDGs. In contrast, 

they fail to find concrete evidence for a statistically significant effect of overall aid in 

reducing infant mortality. The results are consistent with suggestive evidence that unlike 

overall aid, health aid is associated with a statistically significant rise in health spending. The 

estimated effect of health aid on infant mortality should be mitigated because the health aid 

data are likely to suffer from underreporting. 

Masud & Yontcheva (2005) assessed the effectiveness of foreign aid in reducing poverty 

through its impact on human development indicators. Their results show that NGOs aid 

reduces infant mortality and does so more effectively than official bilateral aid. 

The opposite view is that foreign aid is ineffective to improve health indicators in recipient 

countries. In this line, Wilson et al. (2009) find that the extensive funds going to the health 

sector aid basically have no impact on the level of mortality across countries. In short, health 

aid is not able to meet health needs, and health sector aid has had little visible effect on 

improvements in mortality. Likewise, Williamson (2008) finds a negligible impact of health 

sector aid on a variety of health outcomes, including Infant mortality, life expectancy and 

death rate. Kosack & Tobin (2006) find no impact of development assistance on infant 

mortality or life expectancy. Negative findings are not universal; Goomanee et al. (2005b) 

find that total aid flows (as a percentage of GDP) do lead to higher levels of aggregate welfare 

(as measured by the Human Development Index (HDI), though the effects are weaker for 

infant mortality. Kosack (2003) argues that development aid has a positive effect on HDI 

when the country is a democracy, but a negative effect in an autocracy. 

Very little is known, however, about health aid effectiveness at the sub-aggregate level, such 

as the effect of projects targeted at particular health problems or at particular communities. 

White (2003) looks at specific health interventions in Bangladesh and finds that health 

outcomes are not related to health aid, but are related to aid in other sectors. From a 15 year, 

carefully controlled study in rural Gambia, Hill (2000) reports that both villages with 

assistance in providing primary care and those without assistance experience a decline in child 

health. Some works show the effectiveness of some types of targeted aid. Du Lou et al. 

(1995), for instance, evaluate a vaccination program in Senegal and find, unsurprisingly, a 

negative relationship between vaccination rates and child mortality. 

Despite the empirical literature considering the effect of foreign aid on health, systematic 

evidence that aid improves HIV prevalence rates is surprisingly scarce. To the best of our 
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knowledge, the paper of Youde (2010) is the first empirical study to examine the effect of 

health aid on adult HIV prevalence rates. He finds that there exists a negative statistically 

significant relationship between adult HIV prevalence rates and the amount of foreign aid. 

In the nutshell, most of the previous studies on the effect of foreign aid on health have mainly 

focused on large sample of developing countries. For the best of our knowledge, there is no 

study which focused exclusively on a sample of SSA. Though, Africa continues to trail the 

rest of the world on human development indicators including life expectancy; infant 

mortality; undernourishment; school enrollment; and the incidence of HIV/AIDS, malaria, 

and tuberculosis. The international aid lobby advocates more foreign aid and greater debt 

relief for Africa as impetus for development. 

This study is a contribution to the clarification of the debate on the effects of Foreign Aid on 

Health indicators. It makes difference between African post conflict countries and countries in 

normal environment. 

3. EMPIRICAL FRAMEWORK 

In order to explore the effectiveness of health aid in health sector, we follow the bulk of the 

previous literature, notably Ebeke & Drabo (2011), Youde, (2010), Mishra & Newhouse 

(2009) and Williamson (2008). The uniqueness of our investigation framework lies on two 

points. 1)  In addition to assessing the direct effect of health aid as it is done in the previous 

literature; we account for transmission channel (indirect effects) between health aid and health 

outcomes. 2) We use the well-known decomposition of Oaxaca Blinder in order to evaluate 

the contribution of health aid in explaining the health outcome gap between post conflict 

states and stable states. 

3.1. Direct effect of health aid in sub-saharan African countries 

3.1.1 Ordinary least square 

We begin by running a simple OLS fixed effect estimates. Our baseline specification is as 

follows:  

1it it it i t it
Health haid Xθ β α τ ε′= + + + +                                                  (1) 

Where 
it

Health   refers to health indicator for country  at time t, 
it

haid is health aid per capita 

for country  at time t  and X is a set of control variables. The main variable of interest is 
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foreign aid to the health sector. This is the aggregate total for general health and basic health. 

It includes health policy and administrative management; medical education/training; medical 

research and medical services. Related data are drawn from the World Bank (ADI4, 2011). 

This is the more recent database made available by the World Bank for African countries. 

Data are collected for 28 SSA countries over the period of 2000-2010 for which information 

are available. In fact the less availability of data specific to African states, notably for various 

indicators of health justifies the short time period of the study. Moreover, using the most 

recent data permit to better appreciate the major progress of African states toward the MDGs5. 

Data are yearly. This could raise the issue of stationarity. Though, it is not the case because 

the maximum years of observations per country stand at 4. Likewise, most of the unit root 

tests in panel data cannot be handled with a number of years lower than 9 (this is for instance 

the case for the Im-Pesaran-Shin test). Finally, one could use a five years average, but we lose 

a high number of observations and it becomes difficult to run a regression. 

Three main health indicators are used to capture the overall quality of health in each sub-

Saharan country. These include life expectancy, HIV prevalence and infant mortality at birth. 

Life expectancy at birth indicates the number of years a newborn infant would live if 

prevailing patterns of mortality at the time of its birth were to stay the same throughout its 

life. Prevalence of HIV refers to the percentage of people aged from 15 to 49 years that are 

infected with HIV. Infant mortality rate is the number of infants dying before reaching one 

year of age, per 1,000 live births in a given year. All these variables are taken from the World 

Bank (ADI, 2011). Following Williamson (2008), we expect a positive impact of health aid 

on life expectancy, while this effect should be negative for infant mortality (see also Mishra & 

Newhouse, 2009, Wagstaff, 2011). Furthermore, we expect that the flow of health aid in 

health sector may lead to a decline in the HIV prevalence as far as more funds are spent for 

the prevention of HIV infection. 

A full set of control variables are included in the model: the urban population in percentage of 

the total population, an index of governance to control for changes in institutional 

environment (see Williamson, 2008), lagged variable of GDP6 per capita constant 2000 US$, 

Gross fixed capital formation, school enrollment rate in primary, female primary completion 

rate, lagged variable of fertility rate, inflation (CPI) and labor force. Except governance for 

                                                           
4
African development indicator 

5
The list of countries is in appendix 

6
 It is well know that GDP is an endogenous variable and is also to some extend correlated to governance 

(Williamson, 2008) 



8 

 

which data are from the World Wide Governance Indicator of the World Bank7, all the 

aforementioned data are from World Bank (ADI, 2011). Using the GDP per capita, we control 

for the level of development as far as high level of development may be correlated with high 

health expenditure (Acemoglu & Johnson, 2006). Besides all education variable should 

positively impact life expectancy and negatively affect infant mortality and HIV prevalence.  

The respective effect of fertility and urban population are mixed (see Williamson, 2008; 

Kalemli-Ozcan & Turan, 2011)8. As far as governance is concerned, one expects a positive 

effect on life expectancy and a negative effect on HIV prevalence and infant mortality. This 

could be explained by the fact that countries with high level of governance attract more aid 

which is also better managed (Fielding, 2011).  

It would be appropriate to include in the model other control variable such as the number of 

physicians. However, this variable does not have enough observation over the short period 

retained for this paper. Moreover, the fact that the marginal effect of health aid on life 

expectancy should decrease as the life expectancy increase raises the issue of non linearity. 

Although we address a short time relationship, the squared of health aid is included in 

equation (1), for the purpose of robustness check. Table 1 presents the descriptive statistics of 

variables used in the regression while Table 2 displays the OLS fixed effects estimates (to be 

discussed in the section devoted to results). 

 

     [Insert Table 1 about here] 

 

3.1.2. Instrumental variable estimates 

The main drawback behind OLS is that OLS results are biased if aid is correlated with the 

unobserved component of health indicator (life expectancy, infant mortality or prevalence of 

HIV). For instance, if countries receive more health aid as infant mortality increases, the 

beneficial effect of aid would be underestimated (Mishra & Newhouse, 2009; Ebeke & Drabo, 

                                                           
7 We compute an index of governance using Principal Component Analysis and based on the six aggregate 
dimensions of governance. Afterward, this index is standardized using the following formula :        

( )
( ) ( )

min

max min

governance governance

governance governance

−

−
 

8 Fertility is mainly used for robustness check. However in order to account for its potential endogeneity 

(Kalemli-Ozcan & Turan, 2011), one makes use of the lagged variable of fertility. 
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2011). Another potential source of bias is measurement error. Since the health aid data are 

reported by donors, any measurement error is likely to be correlated with the characteristics of 

the recipient country, which would imply that any beneficial effect of aid would be further 

underestimated (Mishra & Newhouse, 2009).. OLS results could be therefore biased toward 

zero and they can underestimate the ‘true’ impact. To deal with the endogeneity bias, one 

makes use of an instrumental variable approach.  

Four instruments are used following the instrumentation procedure initiated by Tavarez 

(2003) and recently revisited by Brun et al. (2006), Chauvet et al. (2008) and Ebeke & Drabo 

(2011).  

The idea behind this procedure is that the level of foreign aid received by a given country 

from each one of the major donors is related to the various aspects of the proximity 

(geographical and cultural proximities) between the considered developing country and the 

donors (Ebeke & Drabo, 2011). In this vein, we make use of 1) the amount of aid given by 

each donor weighted by an indicator of common language between recipient country and 

donors. 2) the amount of aid given by each donor weighted by an indicator of common 

dominant religion in both recipient and donor country. 3) Conventional deficit in the donor 

country weighted by the inverse geographical distance between the recipient and the donor 

country. 4) Global donation weighted by the inverse geographical distance between the 

recipient and the donor country. Data related to these instruments are taken from Ebeke & 

Drabo (2011). 

In order to check the quality (to ensure that instruments are not weak) of the considered 

instruments, we rely on the Stock and Yogo (2005) weak instrument test. Results are reported 

in each table of result according to the specification adopted. 

 

3.1.3. Contribution of Health aid to the health outcome gap between post conflict states 

and stable states 

This subsection is built on the idea that aid could be more effective in post conflict countries 

than in stable ones (see Collier & Hoeffler, 2002; Collier et al, 2010).  

The rationale behind this statement relies upon the fact that during the first few years of 

peace, the absorptive capacity of aid is about twice what it is usually. Moreover, as 

highlighted by Collier et al (2010), aid stabilizes post-conflict environment and increase the 

probability of the success of aid projects. Following this view, we want to investigate whether 
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differences in the amount of aid received, between post conflict countries and stable countries 

could explain their health outcome gap.  

This approach differs to the usual methodology where an interaction variable between aid and 

a dummy of conflict (1 for post conflict countries and 0 otherwise) is included in the 

regression. In fact, using this methodology, we are able to evaluate the contribution of each 

explanatory variable to the gap (in terms of health outcomes) between post conflict countries 

and stable countries.9 Let us recall that post conflict countries are defined as countries having 

known civil war in the two last decades and that record some pocket of rebellion. For the sake 

of simplicity, we adopt a general presentation following Yun (2005). Suppose that we have a 

variable of health which is a function of a linear combination of independent variables such 

that: 

 ( )h F Vψ=                                                                                                                  (2) 

F is a function which itself may be or may not be linear. h is a variable for health. V is the 

K N×  matrix of independent variables and among which we have health aid. Suppose that 

we have two groups A (stable countries) and B (post conflict countries). 

The mean difference between A and B can be decomposed as follows: 

ˆ ˆ ˆ ˆ( ) ( ) ( ) (A B A A B A B A B Bh h F V F V F V F Vψ ψ ψ ψ� � � �− = − + −� � � � (3) 

Where ψ̂  is the estimated vector of coefficients from equation (2). The first component in 

bracket measures differences in observable characteristics (explained components) and the 

second component measures differences in coefficients (unexplained components). 

Following Even and Macpherson (1990; 1993), Yun (2005), the contribution of a variable k  

to health outcomes differential in explained component is given as follows: 

ˆ( )
ˆ ˆ( ) ( )

ˆ( )

k k k

A B A
k A B B B

A B A

V V
C F V F V

V V

ψ
ψ ψ

ψ

� �−
� �= − � �� � −� �

(4) 

Where 
k

gV  is the mean of observations of the variable k  in the group g : A, B. ˆ k

gψ  is the 

estimated coefficient of variable k  in group g .  

 

                                                           
9 This should need many dummies and raises an issue of high collinearity between explanatory variables if one 
makes use of the traditional methodology. 
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3.2. Indirect effect of health aid in sub-Saharan African countries 

Any assessment of health aid effectiveness needs to identify the key channels through which 

aid may impact several health outcomes such as life expectancy, prevalence of HIV or infant 

mortality. In this vein, two main channels have been highlighted in the literature. 

 According to Schmidt (2009), Levine et al (2004), Mishra and Newhouse (2009), aid leads to 

improved outcomes in poor countries by reducing resource constraints and directly improving 

health service delivery. Specifically, aid leads to the increase of health spending and therefore 

an improvement of health outcomes. However, one should be cautious as regard to this 

channel. In fact, in poor countries, health aid constitutes a huge part of health spending 

(Williamson, 2008; Youde, 2010) due to lack of internal resources. Thus, health spending 

cannot be seen as a channel through which health aid may affect health outcomes.  

Besides, past studies indicate that health aid may be used to improve female literacy and 

consequently generalize the adoption of health best practice (Wagstaff, 2011; Mishra and 

Newhouse, 2009). It is this later channel which is tested in this paper. 

In order to evaluate the indirect effects of health aid, we rely upon the paper of Karlson et al 

(2010).10 This is a well known approach according to which the indirect effect of health aid on 

health outcomes is the difference between the total effect of health aid and the direct effect of 

health aid. The total effect of health aid is the one obtained when we run a simple regression 

of health aid on health outcomes. The direct effect is the one obtained when we control for a 

full set of potential explanatory variables. 

 
4. RESULTS 

 

In this section, we turn to the discussion of statistical and econometric results.  

4.1. Aid trend and health outcomes: some basic correlations 

A useful starting point is to examine the bivariate relationship between health aid and each 

health outcome.         

Figure 1 presents a combined graph of the correlation between health aid and each health 

outcome. The first graph in the up left side shows an intuitive positive correlation between 

health aid and life expectancy. The third graph in the down side shows a negative association 

between health aid and infant mortality. Finally, the second graph in the up right side exhibits 

                                                           
10 This approach is preferred to the residual generated regressor of Pagan (1984) used by Gomanee et al (2005).  
The main drawback of their methodology is that one cannot always know the properties of the residuals. 
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a counterintuitive positive correlation between health aid and the prevalence of HIV. This 

positive association likely reflects the endogeneity of aid, as more aid flows to countries 

where health indicators are deteriorating. 

 

Figure 1: basic correlation between health aid and selected health outcomes 
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The scatter plot is only suggestive, and the next subsection presents results from regression 

analysis that includes additional control variables. 

 

4.2. Health aid and health outcomes: some econometric results 

The main objective of this subsection is to present and discuss the results drawn from 

econometric analysis. Specifically, we discuss both observed direct and indirect effect of 

health aid on some health outcomes. 

4.2.1. Does health aid directly affect health outcomes in selected sub-Saharan African 

countries? 

Table 2 provides the OLS fixed effect estimates of the impact of health aid on respectively 

life expectancy, prevalence of HIV and infant mortality. According to this table, health aid 

has a positive and significant (at the 1% level) effect on life expectancy, while its influence is 

negative as regard to the prevalence of HIV. Especially, for each additional unit of health aid, 
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life expectancy increases by 0.03 while the prevalence of HIV decrease by 0.04. The effect of 

health aid on infant mortality is not significant.  

 

    [Insert Table 2 about here]  

 

To determine these results more accurately, an instrumental variable estimation is 

implemented to control for the potential endogeneity bias driving the effect of health aid. Let 

us recall that health aid is instrumented by the amount of aid weighted by indicators of 

geographical and linguistic proximity between the receiver and the main donors (see section 

2). The instrumental variable estimates are presented in table 3. The results confirm the 

previous observations. In fact, after taking into account the endogeneity, the effect of health 

aid remains significant. More specifically, for each additional unit of health aid, life 

expectancy increases by 0.14, prevalence of HIV decrease by 0.05 and infant mortality 

decrease by 0.17.  Furthermore, the respective values of  Cragg–Donald Wald Fisher statistics 

of weak identification are all above the Stock-Yogo critical values (Stock and Yogo, 2005), 

suggesting that the instrument chosen are not weak. In the same vein, the Hansen’s test for 

over-identifying restrictions does not reject the null hypothesis that the instruments used are 

not correlated with the residuals of the structural equation. The magnitude of the 2SLS 

estimates of the effect of health aid on health outcomes is higher than that of the OLS 

estimate. This is consistent with a positive correlation between the unobserved components of 

each health outcome measure and health aid. The increased magnitude of the 2SLS estimate 

relative to the OLS estimate could also be attributed to noise in the per capita health aid 

variable, which would attenuate the OLS estimates towards zero (Mishra and Newhouse, 

2009). Turning to other control variables, better governance improves health whatever the 

indicator chosen. This result is similar to that of Chauvet et al. (2008) and may find an 

explanation on the fact that in poor countries there is a huge lack of health infrastructure as 

regard to health demand and low ability to pay for health care services. Furthermore, GDP per 

capita is more likely to reduce infant mortality and the prevalence of HIV while they have no 

effect on life expectancy. This latter result is quietly surprising. However, this is a short run 

effect since improvement in health outputs implies some structural changes in health inputs 

(infrastructures, human capital, and governance) that only occur in the long run.  

 

     [Insert Table 3 about here] 
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Finally, both OLS and 2SLS estimates suggest that health aid in sub-SSA is effective in 

solving health issues. This is true for all the used indicators which are life expectancy, 

prevalence of HIV and infant mortality. 

In order to refine the analysis, we make a comparison between post conflict countries and 

stable ones. As stated earlier in the paper, this choice is in accordance with the idea that aid 

could be more effective in post conflict states than in stable one11. Before presenting the 

results of the Oaxaca-Blinder decomposition, the T-test of difference in sample mean is 

computed in order to assess whether there is a significant difference between post conflict 

states and stable states in terms of the amount of health aid per capita, life expectancy, 

prevalence of HIV and infant mortality. Table 4.1 displays the results. The main observation 

drawn from this table is that there is a significant difference (at the 1% level) between post 

conflict countries and stable countries in terms of both the amount of health aid received and 

health outcomes. Precisely, post conflict countries receive less aid than stable ones (3.4 USD 

per capita against 6.5 USD per capita) while they exhibit a higher rate of infant mortality 

(148/1000 against 120/1000). Besides, life expectancy is higher in stable states (53 years) than 

in post conflict states (50 years). On contrary, the results of the sample mean test show that 

the prevalence of HIV is higher in stable countries (7.17 %) than in post conflict ones 

(3.47%). Once this mere comparison has been done, it is useful to see whether the observed 

differences in the amount of health aid received can explain the observed differences in health 

outcomes. Table 4.2 gives an answer to this question as it presents the contribution of health 

aid to the health outcome gap between post conflict countries and stable countries. The first 

remark which can be made is that whatever the measure of health outcomes, differences in the 

amount of aid received do not explain differences in health outcomes12.  On the contrary, 

differences in terms of the primary completion rate for female and in terms of governance 

seem to be the main explanation of the differences in health outcomes.13 

 

     [Insert Table 4.1 & Table 4.2 about here] 

                                                           
11 The reader may wonder why the paper does not make the comparison according to the level of governance. It 

is well established that post conflict countries are those who receive an important amount of aid during the early 

years following the conflict. Then it seems appropriate to assess its effectiveness in this specific context as 

regard to stable countries. 

12
For the purpose of interpretation, let us underline that what is useful is the columns related to endowments, that 

is the contribution of the differences in explanatory variables (columns 2, 6, 10 and 14). Table 4.3 in appendix 

provides the results of an alternative approach based on a regression which control for conflict dummy. 

13 However this result does not hold for the prevalence of HIV. 
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4.2.1. Does health aid indirectly affect health outcomes in selected sub-Saharan African 

countries? 

Table 5 shows the results of the estimation of the indirect effects of health aid on health 

outcomes. According to the relevant literature (Schmidt, 2009; Mishra and Newhouse, 2009), 

we test one main channel14: the primary completion rate for female. The results show that this 

channel is valid as regard to infant mortality and life expectancy. This suggests that investing 

the amount of health aid on the improvement of female education may be a way to improve 

health outcomes. Such an effect can operate through a better prevention and reduction of risk 

behavior.  

     [Insert Table 5 about here] 

 

5. ROBUSTNESS CHECK 

Three types of robustness check are implemented15.  

Following Williamson (2008), we make use of an alternative measure of health aid. For this 

purpose, the aid devoted to general health is chosen. This is described as aid allocated for 

health policy and administrative management; medical education/training; medical research 

and medical services. Data are from World Bank (ADI, 2011). Table 6.1 shows that the 

results still hold for life expectancy and the prevalence of HIV. However, one may notice that 

the magnitude of the effects is much higher. 

As a second robustness check, we account for non linearity by including the squared of health 

aid in the model. The results displayed in table 6.2 do not provide any evidence of a non 

linear relationship between health aid and respectively life expectancy and the prevalence of 

HIV. Nevertheless, this result can be explained by the short period of the study which does 

not permit to assess the long run effects of health aid. Yet, the results provide a support to the 

hypothesis of a non linear relationship between health aid and infant mortality. Specifically, 

above a threshold of 41US$ per capita, the effect of health aid diminish. The only country 

                                                           
14

 We discussed about the relevance of health expenditure as a channel in the section devoted to the 

methodology. 

15
 We also add fertility as an additional control. According to Kalemli-Ozcan & Turan (2011), there is a reverse 

causal relationship between fertility and health outcomes, notably, the prevalence of HIV. This is a way to 

address this issue. 



16 

 

which has reached this level is Namibia which records an amount of 44.24 US$ per capita of 

health aid. 

Finally, following Hadi (1992) and Mishra and Newhouse (2009), a regression is ran on an 

alternative sample excluding Namibia which exhibit an average of health aid that represents 

more than 10 times the mean of the amount received by the remaining countries in the sample. 

The results presented in table 6.3 shows that the main results are to some extent very sensitive 

to dropping these observations. In fact the effect of health aid is not longer significant as 

regard to the prevalence of HIV and infant mortality. 

     [Insert Table 6.3 about here] 

To summarize, we found a positive effect of aid in improving health outcomes in SSA 

countries. Moreover, the obtained results suggest that this effect operate mainly through the 

improvement of female primary completion rate. Besides, the results show that differences in 

the amount of aid received between post conflict states and stable states does not explain the 

observed health outcomes gap. 

 

 

6. CONCLUDING REMARKS 

Despite the long standing debate on the effectiveness of health aid, studies related to the 

effects of health aid on health outcomes are surprisingly very scarce. This paper adds to the 

existing literature by providing the evidence of health aid effectiveness using a sample of 28 

SSA countries over the period of 2000-2010. 

After factoring in the endogeneity, the obtained results suggest that health aid help improving 

health outcomes in sub SSA. More specifically, for each additional unit of health aid, life 

expectancy increases by 0.14, prevalence of HIV decrease by 0.05 and infant mortality 

decrease by 0.17. This effect is quite small as regard to what is needed to achieve the 

millennium development goals. Moreover, the results seem to be very sensitive to the amount 

of aid received. However, this study adds to microeconomic works and provides evidence that 

reinforces the common believe according to which health aid improve health outcomes in 

SSA countries which are the most vulnerable countries within the block of developing 

countries. Furthermore, the current study has been able to identify a valid channel through 

which health aid affect health outcomes. In other words, the estimate shows that at the sole 

exception of HIV prevalence, the female primary completion rate is the main channel through 
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which health aid affects health outcomes. Finally, the analysis indicates that differences in 

terms of the amount of health aid received do not explain the health outcomes gap between 

post conflict countries and stable countries. The relevant variables are governance and the 

female primary completion rate. 

Given the fact that  health aid improves the health of the citizens of SSA, one policy 

recommendation could be to encourage external funding from donor agencies and 

international organizations, and the policymakers receiving these aids must managed them 

accordingly and be accounted. Furthermore, health aid should be oriented toward sub sector 

that are relevant to achieve MDGs.  

To sum up, this paper has demonstrated that health aid matters in Sub Saharan african 

countries. Even though the magnitude of the effect is quietly small, the results are robust to 

various falsification tests. Moreover, as far as health aid suffer for under-reporting; our 

estimates are likely to underestimate the true effect of health aid mainly in the OLS 

specification. Besides, due to lack of data this study only provide a short term evidence on the 

effect of health aid on health outcomes in SSA. In this vein, an avenue for future research may 

focus on an improvement of identification strategy and the increase of the length of the period 

under analysis in order to be able to assess a long run effect of health aid in Africa. 

 

 

 

 

 

 

 

 

 

 



18 

 

REFERENCES 

Acemoglu, D., et S. Johnson (2006). « Disease and Development: the Effect of Life 

Expectancy on Economic Growth”,Journal of Economic Literature, I10, O40, J11. 

 

Bloom, D. E., D. Canning and J. Sevilla (2004), “The Effect of Health on Economic Growth: 

AProduction Function Approach”, World Development 32(1): 1-13. 
 

Brun, J., Chambas, G., &Guerineau, S. (2006).  « Aide et mobilisation fiscale dans les pays en 

développement ». AFD Programme RCH Aide et politique budgétaire, (pp. 065–2006). 

 

Carstensen, K. et E. Gundlach (2006), “The Primacy of Institutions Reconsidered: Direct 

IncomeEffects of Malaria Prevalence”, The World Bank Economic Review 20(3). 
 

Chauvet, L., F. Gubertet S. Mesplé-Somps (2008), “Are Remittances More Effective Than Aid 

To Improve Child Health? An Empirical Assessment using Inter and Intra-Country 

Data”. Paper prepared for the ABCDE Conference held in Cape Town, South Africa. 

 

Chauvet, L; P. Collier et M. Duponchel (2010), “What explains aid projects success in post-

conflict situations?”, World Bank Policy Research Paper N°5418, Washington, World 

Bank. 
 

Clogg, C. C., E. Petkova, and A.Haritou.(1995a), "Statistical Methods for Comparing 

Regression Coefficients Between Models."The American Journal ofSociology 

100:1261-1293. 
 

Collier, P., and A. Hoeffler (2002), “Aid, Policy and Growth in Post-Conflict 

Societies”.World Bank Policy Research Working Paper2902 October. 
 

Du Lou, A. D., G. Pison, and P. Aaby (1995), “Role of immunizations in the recent decline in 

childhood mortality and the changes in the female/male mortality ratio in rural 

Senegal”.American Journal of Epidemiology 142, no. 6: 643-52. 
 

Duncan, O. D. (1966),“Path Analysis: Sociological Examples.” The American Journal of 

Sociology 72:1-16. 
 

Ebeke, C. and A.Drabo (2011), “Remittances, Public Health Spending and Foreign Aid in the 

Access to Health Care Services in Developing Countries”, Etudes et Documents du 

CERDI. 

 

Even W. E. and D.A. Macpherson (1990), “The Gender Gap in Pensions and Wages”, Review 

of Economics Statistics 72: 259–265. 
 

Even W. E. and D.A. Macpherson (1993) “The Decline of Private Sector Unionism and the 

Gender Wage Gap”, Journal of Human Resources 28: 279–296. 
 



19 

 

Fielding, D. (2011), “Health aid and governance in developing countries”, Health Economics 

20(7): 757–769. 
 

Gomanee, K., S. Girma and O. Morrissey (2005a), «Aid and Growth in Sub-Saharan Africa: 

accounting for transmission mechanisms», Journal of International Development 17 (8): 

1 055-1 075. 
 

Gomanee, K., S. Girma, and O. Morrissey (2005b), “Aid public spending and human welfare: 

Evidence from quantile regressions”. Journal of International Development 17:299-309. 
 

Hadi, A.,(1992), “ Identifying multiple outliers in multivariate data”,  Journal of the Royal 

Statistical Society 54:761–771. 
 

Hill, A. G (2000), “Decline of mortality in children in rural Gambia: the influence of village-

level Primary Health Care”. Tropical Medicine & International Health, 5(2): 107-118. 
 

Kalemli-Ozcan, S and Turan, B. (2011),"HIV and fertility revisited," Journal of Development 

Economics 96(1): 61-65. 
 

Karlson, A.K.B, A. Holm and R. Breen (2010), “Total, Direct and Indirect effects in Logit 

Models”, CSER Working paper, Aarhus University. 
 

Karochais, C. (2010), La contribution de l’aide publique au développement à l’amélioration 

de la santé dans les pays en développement, Thèse Nouveau régime en économie, 

Université d’Auvergne Clermont-Ferrand 1. Avril. 
 

Kosack, S. (2003), “Effective aid: How democracy allows development aid to improve the 

quality of life”. World Development 31(1): 1-22. 

 

Levine, R. and the What Works Working Group with Molly Kinder (2004), “. Millions Saved, 

Proven Successes in Global Health”, (Washington: Center for Global Development). 
 

Masud, N. et B. Yontcheva (2005), “Does Foreign Aid Reduce Poverty? Empirical Evidence 

from Nongovernmental and Bilateral Aid”.IMF Working Papers 05/100, 

FondsMonétaire International. 
 

Mishra, P. and D. Newhouse (2009), “Does health aid matter?”,Journal of Health Economics 

28 : 855–872. 
 

Patrick, S. (2000), “The Check is in the Mail: Improving the Delivery and Coordination of 

Post-Conflict Assistance”. Global Governance 6 (Jan-Mar): 61-93. 
 

Schmidt, A. (2009), “Health Aid Effectiveness in Nepal”, Action for Global Health Technical 

report. 
 



20 

 

Stock J. H. and Yogo M. (2005) ‘Testing for Weak Instruments in Linear IV Regression’ in 

Andrews D. W. and Stock J. H. (eds.) Identification and Inference for Econometric 

Models: Essays in Honor ofThomas Rothemberg, Cambridge, UK: Cambridge 

University Press: 80–108. 

 

Tavares, J. (2003), “ Does foreign aid corrupt?”Economics Letters, 79(1), 99–106. 

 

Wagstaff, A. (2011), “Fungibility and the impact of development assistance: Evidence from 

Vietnam's health sector”, Journal of Development Economic 94(1): 62-73. 

 

Weil, D. (2007), “Accounting for the Effect of Health on Economic Growth”.The Quaterly 

Journal of Economics 122(3): 1265- 1306. 

 

White, H. (2003), “Maintaining momentum to 2015?: An impact evaluation of interventions to 

improve maternal and child health and nutrition in Bangladesh”. WorldBank 

Operations Evaluation Department. 
 

Williamson, C.R (2008), “Foreign Aid and Human Development: The Impact of Foreign Aid 

to the Health Sector”, Southern Economic Journal  75(1): 188-207. 
 

Wilson , S. N. Gebhard, K. Kitterman, A. A. Mitchell and D. Nielson (2009), “The 

Ineffectiveness of Health Sector Foreign Aid on Infant and Child Mortality, 1975-

2005”, Draft prepared for the annual meeting of the American Political Science 

Association, August 28-31, Boston. 
 

Youde, J. (2010) “The relationships between foreign aid, HIV and government health 

spending”, Health Policy and Planning 25(6): 523-528. 
 

Yun M. S. (2005) ‘Decomposing Differences in the First Moment’, Economics Letters 82: 

275–280. 

 

 

 

 

 

 

 



21 

 

APPENDIX 

���������	�
�������
���
��
�

�������� ��
� ����� �����	���� ��� ����

��������������� ��� ���� ! "� ��###�#"� ���#�#�"� "������$�

%����������&��'(�� ##� "�� !"#�� $� !$!"�� ��� �"� �

(������)&�������������*� ��� $#��!��$� �#��"�"#�  #�"� ����

'����*�������������� ��� ���$$ $�� $�$$  �� ������!�� ����#$�$�

+�������*����*�������������� ��� ���"� ��� ��!!�$!�� �!�!��$ � �����!$"�

+	%����������� ��� "�"��� "� � !� #�� �!���""�� �!���!#"�

+�&

������,�������&�)��&�� ��� �!�����$� "�#"#!"� "�!�$"$ � ���$� !$�

��*&&�����&�)�����������)���� ��� ��� ��$� ���!�! ��  �� #�$�� ����#"$"�

-�)������)�����&)����&������� #�� �#������ ���$ "�#� �"�####� �$�$��"��

��..�����������&���������� ��� �� ������ ���$���"�  �!��� $�����

/������&�0���&�1��&���� ���  ��#����� �"��$�""� #�$#� #����

(�����&��,%(� ��� "� ������ "������#� 2�� ���� �"�"$����

���&���&���� ��� � � ��  � ��"#��"�� �#��$$��� "���"!#��

,&)�&
��������&��.&��������� ��� ��!$"�""� �� $ !��� ��"�!���� �##�$����

(�
��0)������ ���  ����$!�� $ ��!$��� 2����$���� "���!�� �

(�
��0)������ ��� �#�#����� $��� �$#� 2 #�$"$�#� " �� ��$�

(�
��0)���� � ��� 2�!! ��"�� �!!�!$� � 2�!!"���"� 2�!!���"�

(�
��0)������ ��� �� !#$"� ��������� ����� ��� #�"!"����

 

 

 

 

 

 

 

 

 

 

 



22 

 

���������3
�)�����������
�&��*����*����&��*����*�&0��&)�
4��!!!2�!�!4�����������������

�� 5�6� 5�6� 5 6�

	����������������
� ��������������� '������������� (������)&�������

'����*�������������� !�! � 77� 2!�!��#777� !�!��#�

5!�!��$6� 5!�!!"!�6� 5!�!"��6�

+	%����������� !�!!��!� 2!�!!�$�777� 2!�!�! 777�

5!�!!��#6� 5!�!!!���6� 5!�!!"��6�

+�&

������,�������&�)��&�� !�! $�7� 2!�!��!� 2!�!�"$�

5!�!�!�6� 5!�!�!#6� 5!�!"!$6�

��*&&�����&�)�����������)���� !�!���� 2!�!!�##� !�!!##��

5!�!�� 6� 5!�!�!#6� 5!�!#� 6�

%�)�����&)����&���������)���� !�!���777� !�!!��!� 2!���#777�

5!�!�"!6� 5!�!!$�#6� 5!�!"��6�

/������&�0���&�1��&���� !��!!77� !�!��$� 2������

5!��# 6� 5!�!��$6� 5!�#"#6�

(�����&��,%(� !�!� $77� 2!�!!� �� !�!!����

5!�!�� 6� 5!�!!#��6� 5!�! # 6�

���&���&���� !�!� !� !�!���� 2��! ��

5!����6� 5!���!6� 5�� ��6�

,&)�&
��������&��.&��������� #����77� 2���$�77� 2 #��#777�

5 ����6� 5���!�6� 5�����6�

,&�
����� �#�! 77� "����� �����777�

5���$$6� 5#�$�#6� 5$��� 6�

80)����&��&�
�����&�
� ��$� ��!� ��$�

92
:0����� !�$"�� !����� !�$���

%�&�;,*�� <!�!!!=� <!�!!!=� <!�!!!=�

80)����&���&0����
� ��� �#� ���

8&����9&�0
��
�����������&�
���������*�
�
��777��>!�!�4�77��>!�!�4�7��>!����

 

 

 



23 

 

 

������ ��3
�)�����������
�&��*����*����&��*����*�&0��&)�
4��!!!2�!�!4�(��������������

�� 5�6� 5�6� 5 6�

	����������������
� ��������������� '������������� (������)&�������

'����*�������������� !����777� 2!�!� !777� 2!��$�7�

5!�!�##6� 5!�!��!6� 5!�!�$#6�

+	%����������� !�!!!""�� 2!�!!���777� 2!�!���777�

5!�!!!"$!6� 5!�!!! �!6� 5!�!!�$�6�

+�&

������,�������&�)��&�� !�!��!77� 2!�!!$! � 2!�!�! �

5!�!!#��6� 5!�!!���6� 5!�!�� 6�

��*&&�����&�)�����������)���� !�!� $� !�!!� �� 2!�� !777�

5!�!���6� 5!�!!�$$6� 5!�!�" 6�

%�)�����&)����&���������)���� !�!��"� !�!!��$� 2!�!"$��

5!�!�"�6� 5!�!!�  6� 5!�!"��6�

/������&�0���&�1��&���� !� ��77� !�!�� � 2��"��77�

5!���!6� 5!��!$6� 5!�"� 6�

(�����&��,%(� !�!���777� 2!�!� �� 2!�!!!����

5!�!!#��6� 5!�!!#��6� 5!�! !�6�

���&���&���� 2!��" � 2!���$� 2!�!����

5!����6� 5!���$6� 5!�"$!6�

,&)�&
��������&��.&��������� #�$$�777� 2��#$$7� 2�#��"7�

5��$ �6� 5����"6� 5��#�"6�

80)����&��&�
�����&�
� ��� #$� ���

80)����&���&0����
� �$� �"� �$�

80)����&������0�����
��0)���
� ��  � ��

F-test of aid instrumentation equation: P-value <!�!!!=� <!�!!!=� <!�!!!=�

F-test values ������"� ��" �� � �����"�

'��
����(	���
�2�2���0�� �!� �� �!��#� !��#�

8&����9&�0
��
�����������&�
���������*�
�
��777��>!�!�4�77��>!�!�4�7��>!�����*�����&.��&0
���������
�*����*������

�*��,��..?	&�����@����-2
�����&��A��B���������&������������&����*����&�B2C&.&�A��B�(	���
�����������0�
��

 

 

 

 

 

 

 



24 

 

���������(�
��0)�����&���:0��&�
4���
��
����&��(���
�)��&��

�� 5�6� 5�6� 5�6�

	����������������
� '����*���� '����*���� '����*����

(�
��0)������ !�! � 77� !�! !�77� !�! !�77�

5!�!� �6� 5!�!� �6� 5!�!�  6�

(�
��0)������ 2!�!!"" � 2!�!!"� � 2!�!!"" �

5!�!� �6� 5!�!� "6� 5!�!� �6�

(�
��0)���� � ��#��� � ����

5�����6� 5�#���6�

(�
��0)������ !�!����

5!���$6�

+	%����������� 2!�!! ��� 2!�!! ��� 2!�!!  ��

5!�!!���6� 5!�!!���6� 5!�!!�# 6�

+�&

������,�������&�)��&�� !�!!$��� !�!!#�$� !�!!#�!�

5!�!��"6� 5!�!���6� 5!�!��$6�

��*&&�����&�)�����������)���� 2!�!!� �� 2!�!!��!� 2!�!!�""�

5!�! ��6� 5!�! ��6� 5!�! ��6�

%�)�����&)����&���������)���� !��! 7� !��!�7� !��!�7�

5!�!� !6� 5!�!���6� 5!�!���6�

/������&�0���&�1��&���� !��""� !��#�� !���#�

5!��#�6� 5!����6� 5!� � 6�

(�����&��,%(� !�!��!� !�!��$� !�!��#�

5!�!���6� 5!�!�!$6� 5!�!�!�6�

���&���&���� !��$�� !��"#� !���"�

5!� ��6� 5!� #�6� 5!����6�

,&)�&
��������&��.&��������� 2���#�� 2��!!�� 2��#���

5����#6� 5"��##6� 5"����6�

,&�
����� 2�#�#�� 2�#�� � 2�"�� �

5�!��!6� 5���"�6� 5� ���6�

��
�����&�
� � � � � � �

92
:0����� !��  � !�� "� !�� "�

80)����&���&0����
� ��� ��� ���

8&����9&�0
��
�����������&�
���������*�
�
��777��>!�!�4�77��>!�!�4�7��>!����(�
��0)���
�����
�����������������

 

������������2��
���&��������������
�)����)�������A�����&
���&������
����
�����
������
����
 

�������
� '����*���� ��������������� '(������������� (������)&�������

�����

����	
��� ���	��

�����

����	
��� ���	��

�����

����	
��� ���	��

�����

����	
��� ���	��

�����
� �����!�� "�"#�$�$�

����#�"��
�
� ��!�$�� � ��$!#  �

�
$�!����$� ���$���$$�� ��!�!����

	���������  ��"�����  ������$�  �����# � �2�$�������

�2
���
���  �$ !�� "��# �� �"�$���� �2$������



25 

 

�����������,&����0�&��&��'����*�����&��*��*����*�&0��&)��.������A�����&
���&������
����
�����
������
����
4�

�� 5�6� 5�6� 5 6� 5�6� 5�6� 5"6� 5$6� 5#6� 5�6� 5�!6� 5��6� 5��6�

�
��������������� '������������� (������)&�������������*�

�� �������� 3��&A)���
� ,&�������
� (�������&�� �������� 3��&A)���
� ,&�������
� (�������&�� �������� 3��&A)���
� ,&�������
� (�������&��

'����*��������������
�

2!��"�� !�$��� ��!���
�

2!��� � !�!" �� !�!#���
�

 �$"�� 2 ���"77� 2���� �

� �
5!�$#"6� 5!��$�6� 5��!$�6�

�
5!�" #6� 5!� "�6� 5!���!6�

�
5 ���$6� 5�� ��6� 5��!��6�

+	%�����������
�

��!$$� 2 �! �� 2 �"���
�

2��!�#�  �$"�77�  �$� �
�

2������ ������ ��� ��

� �
5 �$��6� 5 ���$6� 5�����6�

�
5���#�6� 5���!�6� 5���$#6�

�
5����!6� 5$�� �6� 5���$#6�

+�&

������,�������&�)��&��
�

!��#!�  � ��� !���!�
�

2!����� 2��� �77� 2!�$ "�
�

2!�� �� 2��� �� 2������

� �
5!� ��6� 5�����6� 5!��!#6�

�
5!�� �6� 5��$"�6� 5!�"#�6�

�
5!�"$�6� 5#��� 6� 5���#"6�

��*&&�����&�)�����������)����
�

2���$"� �����777� ��"$$�
�

!��!�� 2!����� 2!�!"  �
�

��#�"� 2 ����77� 2 �� $�

� �
5�� $$6� 5$��!!6� 5��!��6�

�
5!� #�6� 5"� "�6� 5!�� #6�

�
5 � �!6� 5�����6� 5�����6�

%�)�����&)����&���������)����
�

���!$7� 2�!���77� 2������
�

2!��#!� ���� � ���!��
�

2�"���7� �"��#� $�� !�

� �
5����"6� 5��!� 6� 5 ����6�

�
5!�$"�6� 5����#6� 5����!6�

�
5#����6� 5� �  6� 5$����6�

/������&�0���&�1��&����
�

2!�##�� "�!$�� ������
�

!� ��� 2�����777� 2��$##�
�

���� � 2�"��!� 2 ���"�

� �
5�� #"6� 5����"6� 5���!!6�

�
5!�"��6� 5��� �6� 5����!6�

�
5���##6� 5�!�!!!6� 5��� �6�

(�����&��,%(�
�

!���#� 2��� �� 2!�����
�

2!��!"� �� �#� !�"$��
�

2!��� �  �! #� !��!"�

� �
5!��""6� 5���!"6� 5!���!6�

�
5!��!�6� 5!�#$�6� 5!��"�6�

�
5!��!"6� 5 �!$�6� 5!����6�

���&���&����
�

!�"��� !�$" � !�!��!�
�

2!��� �  !�#"� !� #!�
�

2�� #�� �$�!�� !���"�

� �
5!��� 6� 5 #�#�6� 5!����6�

�
5!����6� 5  � �6� 5!�$��6�

�
5��!��6� 5#$�$�6� 5�� !�6�

,&)�&
��������&��.&���������
�

 �#""� 2������ 2������
�

�� �$� 2������ 2 �����
�

2�����7� ���" � $�����

� �
5��# �6� 5��#$#6� 5 ��� 6�

�
5��"�!6� 5��"��6� 5���#�6�

�
5#��"$6� 5���$�6� 5�����6�

�������
����
� � ��!777�
� � �

$�$�#777�
� � �

$���$777�
� � �

�
5���# 6�

� � �
5��!�!6�

� � �
5��� �6�

� � �%&
���&������
����
� �����777�
� � �

����$777�
� � �

#��"�777�
� � �

�
5���#"6�

� � �
5!�� �6�

� � �
5��!#�6�

� � ����������� ��!�!�
� � �

 ��"�7�
� � �

2� ���7�
� � �

�
5��$�$6�

� � �
5��!##6�

� � �
5"�#� 6�

� � ����&A)���
� #����77�
� � �

!���$�
� � �

2 ��"�77�
� � �

�
5 �#" 6�

� � �
5��"$$6�

� � �
5���#!6�

� � �



26 

 

�&�������
� 2!�"���
� � �

������
� � �

��!���
� � �

�
5����$6�

� � �
5 �!� 6�

� � �
5����#6�

� � ��������&�� 2��#$$�
� � �

�� !��
� � �

�$� "�
� � �

�
5�� ��6�

� � �
5 �� "6�

� � �
5� ��!6�

� � �,&�
�����
� �

2� ����
� � �

2�"�#"�
� � �

���� �
�

� � �
5 $�� 6�

� � �
5 ����6�

� � �
5# ��"6�

���
�����&�
� 150 150 150 150 143 143 143 143 150 150 150 150 

 

���������(������
�������
�&��*����*����&��*����*�&0��&)�
�

�� 5�6� 5 6� 5�6�

	����������������� ��������������� '������������� (������)&�������������*�

�&����������� !�!"�!777� 2!�!���777� 2!�!�!!�

5!�!�##6� 5!�!!���6� 5!�!$��6�

	������������ !�!��#77� 2!�!��$777� !�!�"#�

5!�!�# 6� 5!�!!�$�6� 5!�!$ "6�

(�������������� !�!�$ 77� !�!!!� !� 2!�!""$77�

5!�!!#� 6� 5!�!!���6� 5!�! ��6�

����
)

&���*������ ��)������)�����&)����&�������� ��)������)�����&)����&�������� ��)������)�����&)����&��������

��
�����&�
� ���� ���� ����

 

 



27 

 

������"����9&�0
���

��*��B4�(�������������4�,*��.�.��*�������
����������5*����*����.������6��

�� 5�6� 5�6� 5 6�

	����������������
�
����

�����������
'��

�����������
(������)&����������

���*�

'����*����.����������������� !����777� 2!����777� 2!�  ��

5!�!" �6� 5!�! �$6� 5!��!!6�

+	%����������� !�!!!$�"� 2!�!!�!�777� 2!�!��"777�

5!�!!!"��6� 5!�!!! �$6� 5!�!!��#6�

+�&

������,�������&�)��&�� !�!�$�77� 2!�!!#��7� 2!�!����

5!�!!$��6� 5!�!!�#�6� 5!�!�� 6�

��*&&�����&�)�����������)���� !�!���� 2!�!!�#�� 2!��!#77�

5!�!�""6� 5!�!!��$6� 5!�!��"6�

��..�����������&���������� !�!!��!� !�!!�$�� 2!�!#�"�

5!�!� �6� 5!�!!#��6� 5!�!" �6�

%�)�����&)����&���������)���� 2 ��! 77� 2������ ���� �

5�� "�6� 5!�#�!6� 5���##6�

/������&�0���&�1��&���� !��#�� 2!�!!# �� 2���!�7�

5!��� 6� 5!�!�!#6� 5!�$�"6�

(�����&��,%(� !�!�""7� 2!�!�!$� !�!!�#��

5!�!!##!6� 5!�!!$!"6� 5!�!  �6�

���&���&���� 2!���#77� 2!��#�7� !�����

5!���"6� 5!��� 6� 5��!��6�

,&)�&
��������&��.&��������� #�$� 77� 2���"$� 2�!�"�7�

5 ����6� 5�� �!6� 5���� 6�

��
�����&�
� �!� #"� �!�

80)����&���&0����
� �$� �"� �$�

80)����&������0�����
��0)���
� ��  � ��
-2��
��&��.�������*����*�����
��0)�����&��
�:0��&�� �������� $!��"� #�����

'��
����(	���
�2�2���0�� !��#� !��"� �!����

8&����9&�0
��
�����������&�
� ��������*�
�
��777��>!�!�4�77��>!�!�4�7��>!�����*�����&.��&0
��������� 
�
*����*������*��,��..?	&�����@����-2
�����&��A��B���������&�������&)������A�*��*����&�B2C&.&�A��B�
(	���
������������0�
�� <���� � 5�!16D������� 5��16D�#�$��5�!16D�$���� 5��16=��&��5�6�E5�64� <��!#� 5�!16D� �"��"�
5�!16D���� ��5��16=��&��5�6�E�5 6��
�
�

 

 

 

 

 

 



28 

 

������"����9&�0
���

��*��B4�(�������������4����&0���.��&���&���������
�

�� 5�6� 5�6� 5 6�

	����������������
� ��������������� '������������� (������)&�������������*�

'����*����.����������������� !��$�7� 2!�!��$� 2�����77�

5!����6� 5!�!#� 6� 5!��#�6�

'����*����.�����������������
:0����� 2!�!!�  � !�!!! � � !�!���7�

5!�!!��"6� 5!�!!� !6� 5!�!!#�$6�

+	%����������� !�!!� "� 2!�!!!$� � 2!�! !!777�

5!�!!!# $6� 5!�!!!�$�6� 5!�!!�"�6�

+�&

������,�������&�)��&�� !�!�$#777� 2!�!!�"�� 2!�! �#�

5!�!!�$�6� 5!�!!"��6� 5!�! �"6�

��*&&�����&�)�����������)���� !�!�$�� !�!!�"�� 2!�!�!��

5!�!���6� 5!�!!�#�6� 5!�!���6�

��..�����������&���������� !�!!�# � !�!!���� 2!�!!�#"�

5!�!�"�6� 5!�!���6� 5!�!# #6�

%�)�����&)����&���������)���� 2 ��$�77� 2��!��� #�$���

5���$�6� 5!��  6� 5��$ �6�

/������&�0���&�1��&���� !�!$��� 2!�!"��� 2!�"���

5!��#�6� 5!����6� 5��!�!6�

(�����&��,%(� !�!���� 2!�!��"� !�! �$�

5!�!�!!6� 5!�!!�!�6� 5!�! "$6�

���&���&���� 2!��#!77� 2!��!$� ��#���

5!�� �6� 5!��$�6� 5���"�6�

,&)�&
��������&��.&��������� #��#$777� 2��"#$� 2�����7�

5���$ 6� 5���""6� 5���!�6�

��
�����&�
� ��� #$� ���

80)����&���&0����
� �$� �"� �$�

�*��
*&���&��*����*� ���  " $�/�F�

80)����&���&0����
���&����*���*��
*&��� ��

80)����&������0�����
��0)���
� ��  � ��

-2��
��&������0�����
��0)���
� �$�� � ��!���� ��!����

'��
����(	���
�2�2���0�� �!�"�� !�!#� �!����

8&����9&�0
��
�����������&�
���������*�
�
��777��>!�!�4�77��>!�!�4�7��>!�����*�����&.��&0
���������
�*����*�
���� ��*��,��..?	&�����@����-2
����� &��A��B� ��������&�� ���� �&)������A�*� �*����&�B2C&.&�A��B� (	� ��
��
����������0�
��<���� �5�!16D�������5��16D�#�$��5�!16D�$����5��16=��&��5�6�E5�64�<��!#�5�!16D��"��"�5�!16D���� ��
5��16=��&��5�6�E�5 6��
�
�

 

 

 

 

 



29 

 

������"� ��9&�0
���

��*��B4�(�������������4�����0��.�&0���
�5
���'��4����4�����6�

�� 5�6� 5�6� 5 6�

	����������������
� ��������������� '������������� (������)&�������������*�

'����*�������������� !����77� 2!�!  #� 2!���$�

5!����6� 5!�!�"�6� 5!� �#6�

+	%����������� !�!!���� 2!�!!!$��� 2!�!�"�777�

5!�!!!#��6� 5!�!!!���6� 5!�!! ��6�

+�&

������,�������&�)��&�� !�!�#�777� 2!�!!"!�� 2!�!�#$�

5!�!!�$$6� 5!�!!"��6� 5!�!���6�

��*&&�����&�)�����������)���� !�!�#$� !�!!!"!�� 2!�!# $7�

5!�!��!6� 5!�!!�$�6� 5!�!� #6�

%�)�����&)����&���������)���� !�!!$�"� !�!!�$"� 2!�!�!��

5!�!���6� 5!�!!#�$6� 5!�!" !6�

��..�����������&���������� 2��##!77� 2����#�  ��$ �

5�����6� 5��!!#6� 5��  �6�

/������&�0���&�1��&���� !����� 2!�!$ "� 2��!"��

5!��!#6� 5!��!�6� 5!�##�6�

(�����&��,%(� !�!� �� 2!�!� �� !�!����

5!�!�!�6� 5!�!!#� 6� 5!�! $ 6�

���&���&���� 2!���"77� 2!�� �� !�����

5!���"6� 5!��#�6� 5���"�6�

,&)�&
��������&��.&��������� #��$�777� 2������ 2���!$77�

5����$6� 5��#��6� 5�����6�

��
�����&�
� ##� #�� ##�

80)����&���&0����
� �"� ��� �"�

80)����&������0�����
��0)���
� ��  � ��

(�
��0)����-2
���� �$��� �#�!!� "��!�

'��
����(	���
�2�2���0�� �!��!� !��!� �!����

8&����9&�0
��
�����������&�
� ��������*�
�
��777��>!�!�4�77��>!�!�4�7��>!�����*�����&.��&0
��������� 
�
*����*�������*��,��..?	&�����@����-2
�����&��A��B���������&�������&)������A�*��*����&�B2C&.&�A��B�
(	���
������������0�
��<���� �5�!16D�������5��16D�#�$��5�!16D�$����5��16=��&��5�6�E�5�64�<��!#�5�!16D�"��"�5�!16D��� ��

5��16=��&��5�6�E�5 6��

�
�

 

 

 

 

 

 

 



30 

 

������$�����
��&���&0����
����&���.��&��*���&������
�0��&��

���������	
���������� ���	��������� � ��

G0�0��� G���� ����.�
���� � �A�H�����

,�������I������9��0���� G&�
A���� ����A� ���H����

,*��� G0�B���-�
&� ���� �&.&�

,&�.&4�9���� ,�)��&&�� ��0������ J�)���

3�*&��� +��&�� �&H�)�:0��

9A����� +�)��4��*�� 8�)���

�0���� +*���� 8.���

/.����� K����� ����.���

  

�

� ��

8&�����*
�
��*��)�)0)��0)����&���&0����
�0
����&����.��

&�
�

������$����,&0����
��

,&0����
� 80)����&��&�
�����&�
�

G���� ��

G&�
A���� ��

G0�B���-�
&� ��

G0�0��� ��

,�)��&&��  �

I������9��0���� ��

,*��� ��

,&�.&4�9���� ��

3�*&��� ��

+��&�� ��

+�)��4��*��  �

+*���� ��

K����� ��

����.�
���� ��

����A� ��

���� ��

��0������ ��

�&H�)�:0��  �

8�)���  �

8.��� ��

9A����� ��

����.��� ��

�0����  �

�A�H����� ��

���H����  �

�&.&�  �

/.����� ��

J�)��� ��

 



31 

 

������#��,&)�&
���(�����&��+&��������4�%�������,&)�&�����I����

�

	)��
&�
�������.&0��������� (��������:0���L�������.&0���������

,&���&��&���&��0��&�� !����$�

�5!�#�6�

90���&����A� !�� "$�

�5!�����6�

9�.0���&���:0����� !��!���

�5!�#"6�

+&�������������������

� !���#��

�5!��!6�

%&������
������� !� "$��

5!�$�6�

�&����������&0�������� !� #�"�

�� �5!�#�6�

Note: We report the first eigenvector resulting from the first principal component analysis of 
governance quality. The aggregate index of governance is obtained using the following 
formula: Inst = 0.42*K1 + 0.43*K2 + 0.40*K3 + 0.428*K4 + 0.36*K5 + 0.38*K6, where K1, 
K2, K3, K4, K5, and K6 represent standardized measures of Control of corruption, Rule of 
law, Regulatory quality, Government effectiveness, Political stability, and Political stability, 
respectively. In addition, the numbers in parentheses (below the different eigenvectors) 
represent the the correlation of the first principal component with the corresponding 
governance variable. The governance quality variables have been rescaled so that high values 
indicate high level of bad governance. 
 


