
 

 

 

 

AID AND THE AFRICAN DILEMMA: 

THE EFFECT OF FOREIGN AID ON HUMAN DEVELOPMENT IN AFRICA 

  

 

 

 

 

 

A Thesis 

submitted to the Faculty of the 

Graduate School of Arts and Sciences 

of Georgetown University 

in partial fulfillment of the requirements for the 

degree of 

Master of Public Policy 

in Public Policy 

 

 

 

 

By 

 

 

 

 

Woubedle Alemayehu, B.Sc. 

 

 

 

 

 

Washington, DC 

April 14, 2011



 

ii 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright 2011 by Woubedle Alemayehu 

All Rights Reserved 

  



 

iii 

 

AID AND THE AFRICAN DILEMMA: 

THE EFFECT OF FOREIGN AID ON HUMAN DEVELOPMENT IN AFRICA 
 

Woubedle Alemayehu, B.Sc 

 

Thesis Advisor:  Gillette Hall, Ph.D.  

 

ABSTRACT 

 

 This paper contributes to the long line of aid effectiveness literature by looking at the 

impact of aid on human development in Africa. Using  time series data on 34 African countries 

from 1960-2005 and infant mortality as a measure for human development, this paper assesses 

the direct effect of foreign aid on infant mortality and the indirect effects through the core 

determinants of infant mortality. The empirical findings of this study yield inconclusive results 

regarding the impact of foreign aid on infant mortality both directly and indirectly through the 

core determinants. However, this study reinforces the problem with data quality and availability 

in respect to Africa. Investment in quality data collection and availability in Africa should be a 

major priority for donors and aid recipient countries in order to better measure the impact of aid 

on human development outcomes.  
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I. INTRODUCTION 

 Speeding Africa’s economic development is one of the biggest challenges of our times.  

Every year billions of dollars in international assistance are given to African countries to fund 

development initiatives armed to overcoming Africa’s pronounced poverty. But the effects of 

this aid have been weaker than donor and recipient countries have hoped and expected. 

 According to United Nations Economic Commission for Africa (UNECA), many 

African economies achieved a continent-wide average growth rate of 6.1 percent in 2007, 

which declined to 4.3 percent in 2010, due to the global financial crisis.  Disregarding the 

impact of current economic crisis, relative to the amount of aid, the economic growth of the 

continent and its effect on poverty reduction has been modest. However, poverty reduction is 

more than just increase in national income per capita; it is also concerned with wide-spread 

access to education, health, clean water, sanitation, infrastructure and many more factors.  

 Africa still remains home to half of the world’s people who live on less than one dollar a 

day; with more than 50 percent suffering from water-related diseases; more than 40 percent 

lacking the ability to obtain sufficient food on a day-today basis, more than 40 percent of 

women lacking access to basic education,  and woman living in sub-Saharan Africa having a 1 

in 16 chance of dying in pregnancy or childbirth as compared to a 1 in 3,700 risk for a woman 

from North America (United Nations Millennium Project). The evidence shows that aid to 

Africa has not reduced poverty at the rate intended or in some cases at all. 
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 These statistics raise many questions as to why this continent, which has received over a 

trillion dollars in aid since the 1940s, has failed to reach its intended development goal. What is 

the aid really funding? Are the development projects actually in line with improving human 

development? Should the developed world continue funding African countries? Are donors 

strategic interests in line with the development objectives of African countries? Is aid more of 

the problem than the solution in reducing poverty in Africa? There are many questions that still 

remain unanswered and it is for these reasons, and others, that Africa is at the heart of the 

development agenda for the developed world and is also the main focus of this paper.  

 The paper revisits the question of aid effectiveness in the African context by looking at 

the impact of aid on human development, using infant mortality as a measure.  In addition, this 

paper adds to the long line of aid effectiveness literature by using a broader cross section of 

African countries over a longer duration than previous research and examining both the direct 

and indirect effects of foreign aid on infant mortality.  

 The remainder of this paper is organized as follows. Section II provides an overview of 

previous literature on aid effectiveness. Section III, IV, V, VI describes the hypothesis, 

conceptual framework, data and analysis plan, respectively. Section VII presents the results of 

the analysis and section VIII provides the conclusion and policy implications of the findings of 

this study. 
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II. LITERATURE REVIEW 

 A large body of literature evaluating aid effectiveness dates back as far as aid itself.  

Many of these studies have tried to measure the impact of aid both qualitatively and 

quantitatively with mixed results.  

 

Foreign Aid and Growth 

 The aid effectiveness literature can be broadly divided into three generations. The first 

generation spans the 1960s to the early 70s, and focuses mainly on exploring the aid-savings-

growth link. The second generation literature, dating from the late 1970s to the early 1990s, 

looks at the aid- investment-growth link. Both of these generations of literature were heavily 

influenced by the Harrod-Domar growth model, in which savings is considered to be the required 

constraint to growth. Aid is assumed to induce saving, which leads to an increase in investment 

and thereby to growth (Hansen and Tarp, 2000). The two generations include work by 

Rosenstien-Rodan (1961) which finds that each dollar of foreign aid results in an increase of one 

dollar in total savings and investment. Studies by Papanek (1972) and Heller (1975) find similar 

results, whereas studies by Rahman (1968), Griffin and Enos (1970), and Weisskopf (1972) find 

otherwise that increase in foreign assistance raise consumption, retarding domestic investment 

and savings. Similarly, Mosely, Hudson and Horrell (1987) find that when private capital flows 

and domestic savings are taken into account, foreign aid and economic growth has no significant 

correlation.  

  One extensive re-examination of both generation of literature by Hansen and Tarp 

(2000), reaches conclusion that are somewhat different from the first generation of literature. 
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They find that extreme views of the aid-savings-growth link are not valid, but the increase in 

total savings in comparison to the rate of aid flow is very small. In regard to the second 

generation, they find that the aid-investment link is positive which is consistent with the aid-

savings studies.  While both of the early generations of work have been major stepping stones for 

the evolution of the aid literature in general, the aid-growth literature of the 1960s, 1970s, and 

1980s is mainly seen as inconclusive due to limited data availability and the relative premature 

state of statistical methodologies. And considerable debate continues about the specification and 

the mechanisms by which aid affects growth (Easterly, 2003).  

 A major breakthrough in the aid-growth literature began with Boone (1996), followed by 

a seminal study by Burnside and Dollar (2000). These pioneer studies departed the third 

generation of aid effectiveness literature, which departs from its predecessors in part because it 

uses panel data and covers more years and countries.  It also addresses the endogeniety of aid 

and other variables (Hansen and Tarp, 2000). The Boone study, for example, looks at the impact 

of political regimes on the effectiveness of aid programs and finds that aid does not have a 

significant impact on investment, nor does it vary according to different political regimes; rather 

it plays an important role in increasing the size of the government.  

  Triggered by Boone’s findings, Burnside and Dollar (2000) investigated the relationship 

between aid, economic policies, and growth and found that aid only had a positive impact on 

growth in developing countries that have good fiscal, monetary and trade policies.  The findings 

of this paper caused a significant stir in the aid-growth debate which played a major role in 

bringing about changes in the aid allocation strategies of major donor agencies, causing them to 

focusing mainly on countries with good economic and fiscal policies. 
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 Many studies tried to test the robustness of the Burnside and Dollar’s findings.  Studies 

by Collier and Dehn (2001), Collier and Dollar (2002, 2004) and Collier and Hoeffler (2004) 

arrived at similar conclusions; studies by Lu and Ram (2001), Dalgaard and Hansen (2001), Ram 

(2004), and Easterly, Levine and Roodman (2003) found that the results were not robust when 

new controls were introduced and data coverage was increased.    

 In parallel with this evolving research on the aid-growth relationship, thinking on aid 

effectiveness shifted to focus on human development or welfare, rather than looking directly at 

economic growth. Although recognizing that economic growth still plays a significant role in 

increasing people’s standard of living, this parallel body of research adopts a broader measure of 

development that captures more than the rise and fall of national income (Lohani 2004).   

 

Foreign Aid and Human Development 

 According to the Human Development Reports of United Nations Development Program 

(UNDP), human development is defined as having to do more with enlarging people’s choices so 

that they can increase their overall quality of life through access to education and health 

programs. This new thinking has prompted the aid effectiveness literature to shift gears and to 

look at the relationship between aid and all aspects of development that impact overall life 

quality. Boone (1996) had already taken the initial stride in this area when he found that aid had 

an insignificant effect on human development, measured by infant mortality and primary school 

ratios. Burnside and Dollar (1998) also found that aid did not have measurable effects on infant 

mortality, in poor incentive environments. And Kosack (2003) found aid had more effective 

impact on the overall quality of life in a democracy than in an autocracy.  



 

6 

 

 Those recently, Gomanee, Girma and Morrissey (2005) found evidence that aid had a 

positive impact on human development as measured both by the Human Development Index 

(HDI) and infant mortality. However, their study notes slight differences in the degrees of 

association, where aid contributes more to countries with lower levels of human development 

(i.e., levels below the median of welfare distribution). McGillivary & Noorbaksh (2004) took 

quite a different approach and considered the link between conflict, aid and HDI, with particular 

focus on understanding the impact of conflict on HDI. They found that aid and conflict had a 

significantly negative impact on HDI levels in developing countries. Another study by Masud 

and Yontcheva (2005) assessed the effectiveness of non-government (NGO) aid versus official 

bilateral aid on human development and found that NGO aid had a significantly positive impact 

in reducing infant mortality and was far more efficient than bilateral aid. However, the effect of 

both types of aid on illiteracy rates was insignificant.  

 Clemes and Gani (2003) look at the separate effects that educational aid, health aid, food 

aid and water aid have on human development. They find that health aid and food aid have 

negative impacts whereas water aid has a positive impact. Similarly, Lohani (2004) looks at the 

effect of social aid, including education, health and water aid on human development and finds a 

negative relationship between social aid and human development. Mishra and Newhouse (2007) 

assess the effect of health aid on infant mortality and find that health aid has a positive impact on 

infant mortality rates; their results show that a doubling of health aid per capita is associated with 

a reduction in infant mortality of 2 percent. Williamson (2008) tests for similar effects, but 

unlike Mirsha and Newhouse (2007), his study finds that foreign aid is not delivering the 
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expected outcomes in the health sector that would have a significant impact on human 

development.  

 Another approach of the recent aid literature has been to focus on aid effectiveness in 

different regions. However, aid literature that looks at Africa particularly is very sparse. Most of 

the studies have included regional dummies in order to measure the differences from region to 

region and find varying effects. For instance, Mirsha and Newhouse (2007) find that the effect of 

health aid on infant mortality does not vary across regions or over time. Gomanee, Girma and 

Morrissey (2005) similarly test whether aid effectiveness differs across regions and find that 

there are differences in that aid contributes more to welfare in countries with higher GDP.  The 

impact is lower in Sub-Saharan and Latin American and Caribbean countries. Nevertheless, their 

work shows that it is important to study the impact of aid on human development in each region 

separately. Considering all developing countries collectively fails to capture the realities of the 

different regions and differences in development trends. For this reason and more, this paper re-

visits the question of aid effectiveness in improving human development, looking at only African 

countries.  

 

Foreign Aid and Human Development in Africa 

 Although few studies look at Africa alone, it is worth mentioning that some studies have 

looked at the impact of aid on human development in Africa. For example, Gomanee et al. 

(2004) tried to measure the indirect effect of aid on welfare in Africa and found that aid did in 

fact have an indirect effect on welfare and that this effect was present especially through social 

sector spending, which eventually contributed to higher welfare.  In addition, Asiama and 
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Quartey (2009) looked at the impact of foreign aid on human development indicators in 39 sub-

Saharan African countries and found that, unlike aggregate aid which had insignificant effects, 

disaggregates aid that was sector and project specific had significant effects on human 

development indicators measured by infant mortality and HDI. A more recent study by 

Gillanders (2010) identified the impact of aid on human development in a panel of sub-Saharan 

African countries and found that the effects of aid were generally ambiguous, but that it did 

induce small increases in life expectancy at birth. Gillanders also found that the effect was 

unambiguous and positive in democracies and in good institutional environments. 

 Most of the aid effectiveness literature yields ambiguous or insignificant results on the 

actual effect of aid on human development, especially with regard to Africa. This paper revisits 

this area of study and looks at the impact of aid on human development in Africa, using infant 

mortality as a measure relying heavily on two prior studies. One is the study by Mirsha and 

Newhouse (2007) that looks at the impact of health aid on infant mortality. The model used in 

this paper incorporates many of the determinants of infant mortality identified by Mirsha and 

Newhouse. This current study also draws from the study by Kwame and Jonsson (1992) that 

looks at the determinants of infant mortality in Africa. Kwame and Jonsson employ widely used 

model that includes five primary determinants of infant mortality: socio-economic factors, 

medical factors, political factors, demographic factors and environmental factors. These factors 

are in line with earlier studies by Mosely and Chen (1984), Flegg (1982), Pritcher and Summers 

(1996), Wolpin (1997), Filmer and Pritchett (1999), Wagstaff (2000), Cutler et al (2006) and 

Easterly (1999), all of whom indicate that the determinants of infant mortality encompass various 

factors, including access to medical and health facilities, water and sanitation, fertility patterns, 
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maternal health, nutrition, female literacy rates, income, and income inequality (Mirsha and 

Newhouse, 2007).  

 This paper departs from previous studies by testing the effect of foreign aid on infant 

mortality by looking at its effect in two ways. First, similar to past studies by measuring the 

direct effect of foreign aid which looks at the impact of aggregate on infant mortality and second 

measuring the indirect effect of foreign aid by looking at the impact of aid through the core 

determinants of infant mortality.  This paper tests the impact of foreign aid on infant mortality 

rates in Africa using broader cross section of African countries over a longer duration 

 

III. CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 The theory behind the relationship between foreign aid and human development stems 

from the definition of human development itself, which is the creation of an environment that 

enables for people to lead increasingly productive lives through improved access to the health 

care, education and resources.  

 This paper investigates the relationship between foreign aid and human development by 

looking at infant mortality. Infant mortality is a good measure that captures the broader concept 

of human development  because it is sensitive to changes in economic conditions and also serves 

as a flash indicator of improvements in conditions of the poor (Mirsha and Newhouse, 2007). 

Based on Kwame and Jonsson (1992), five main factors are considered as core determinants of 

infant mortality: socioeconomic factors, environmental factors, medical factors, political factors, 

and demographic factors. Socio-economic factors include both economic and social conditions 

that affect the well-being of the infant. Environmental factors include everything that is external 
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to the infant such as climate, soil, droughts, famines and floods.  Medical factors include access 

to health services that determine the biological health of the infant. Political factors include 

measures of stability within a country. And demographic factors are factors related to population 

and reproductive health. 

 This paper looks at the relationship between foreign aid and infant mortality in two ways, 

the direct and indirect effect whether aid may impact other outcomes, such as education, 

maternal health, reproductive health, access to water and sanitation to affect infant mortality. The 

grounds for this form of analysis are that the direct effect of foreign aid looks at the impact of 

aggregate aid on infant mortality. Aggregate aid refers to total foreign aid that is given to country 

irrespective of the amount of aid allocated to different sector. The indirect effect looks at the 

effect of foreign aid through the five main determinants of infant mortality. This provides an 

alternative breakdown of the relationship between aid and infant mortality by looking at the 

effect through different channels that determine infant mortality.  

 This paper hypothesizes that the direct effect of aggregate aid on infant mortality to be 

insignificant since development trends in Africa are not in line with the amount of foreign aid 

given to the continent. Aid might be working in certain sectors that impact infant mortality and 

could be failing in others which could be driving the expected insignificant impact when looking 

at the effect in aggregate. On the other hand, the indirect effect of aid is expected to have a 

statistically significant effect since breaking down the relationship between foreign aid and the 

core determinants of infant mortality will help to better capture more of the impact of aid on 

infant mortality via the different channels. This is because aid might be having a significant 

effect on each determinant factors of infant mortality but the strength of the effects might vary 



 

11 

 

and analyzing the indirect relationship will help to determine which areas need strengthening and 

isolate which areas are actually driving the direct effect of aid to be insignificant.  

 The relationship depicted in Figure 1 illustrates the direct relationship between foreign 

aid and infant mortality and the indirect relationship through the core determinants of infant 

mortality.   

Figure 1:  Conceptual Model: Foreign Aid and Its Effect on Infant Mortality 

 
                         Indirect Effect 
 

   Indirect Effect 

                                 Indirect Effect 

                                 Indirect Effect 

                                 Indirect Effect 

 

 

      Direct Effect 

 

IV. DATA 

 The data for this study comes from the World Bank: African Development Indicator 

(ADI), Education Statistics (EdStats), and Health Nutrition and Population Statistics, and the 

Center for Systematic Peace: the Major Episodes of Political Violence (MEPV) and Conflict 

Regions dataset. 

 Data on GDP per capita, net official development assistance (ODA), infant mortality, and 

population density comes from the ADI dataset which provides annual time-series data for 53 
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African countries spanning the period from 1961- 2008. The data are compiled from the World 

Development Indicators (WDI) dataset and other international sources such as the World Trade 

Organization (WTO), Organization for Economic Cooperation and Development (OECD) and 

International Monetary Fund (IMF).  

 Data on average years of total schooling for females (15+) comes from the EdStats 

dataset which provides data on a vast array of educational indicators covering the education 

cycle from pre-primary to tertiary from 1960- 2008, for developing and high-income economies. 

The EdStats data are drawn from the UNESCO Institute of Statistics (UIS), the OECD, and 

various international and national data sources.  

 Data on the number of physicians per 1000 people comes from the Health Nutrition and 

Population Statistics dataset. This dataset provides health, nutrition and population statistics 

gathered from various international sources such as the World Health Organization (WHO), the 

United Nations Children’s Fund (UNICEF), and the Food and Agricultural Organization (FAO), 

all developing and high income countries from 1960-2008.  

 Data on conflict comes from the Major Episodes of Political Violence (MEPV) and 

Conflict Regions dataset which provides annual time series data for the period 1946-2008 for all 

countries. The MEPV was developed by the Center for Systematic Peace (CSP) which reports 

major episodes of political violence in countries based on at least 500 directly-related deaths over 

the course of the episode that are due use of  sustained lethal violence. The data used in this 

paper are the aggregate value of the seven categories of armed conflict: international violence, 

international war, international independence war, civil violence, civil war, ethnic violence and 
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ethnic war, measured on a scale from 0 to 10.  Zero means no conflict and 10 means severe 

conflict measured by causalities. 

 

V. ANALYSIS PLAN 

A. Methodology 

 Following previous studies, this paper averages annual data for all variables across five 

year periods from 1960-2005. This is done to account for year-to-year fluctuation and control for 

measurement errors (Mirsha and Newhouse, 2007), and because infant mortality, the dependent 

variable, is normally reported every five years. The data used for the analysis covers 34 African 

countries.  

 This paper uses a simple OLS model to run three main regressions with two-way fixed 

effects. A two-way fixed effects approach is used to control for unobservable country and 

particular time period characteristics, respectively.  The first model run is a reduced-form 

regression that simply looks at the effect of foreign aid on infant mortality without any controls. 

The second model is a simple regression that looks at the effect of the core determinants of infant 

mortality on infant mortality (excluding foreign aid). In the third model, the second model is run 

again including the foreign aid variable in order to measure the indirect effects of foreign aid on 

infant mortality operating through the core determinants of infant mortality.  

 Further, in order to address possible endogeniety of foreign aid, this paper runs a two-

stage least squares (2SLS) regression instrumenting for foreign aid. Foreign aid is considered to 

be endogenous because there are factors within the model, such as donor strategic interest or 

whether a country is a former colony of the donor country, which are difficult to measure that are 



 

14 

 

correlated with foreign aid. These factors could potentially determine the amount of foreign aid 

that a country receives. The possibility of reverse causality also raises the problem of 

endogeniety. The reason is that one can observe a relationship such that foreign aid is given to a 

country to reduce infant mortality, while infant mortality rates may also influence the amount of 

aid that is given to a country. The paper addresses the issue of endogeniety by running a 2SLS 

regression using twice-lagged foreign aid as an instrument. 

 

B. Econometric Model 

The basic econometric model is specified as: 

 IMit= β0 +β1 FAit + β2 SEit + β3 MEDit + β4 DEMOit + β5 POLit + αi+ yt+ ξit 

  where i denotes the specific country and t denotes time 

  IMit : Infant Mortality Rate 

  FAit:  Foreign Aid is the main independent variable of interest. 

 

   SEit:  Soco-Economic factors 

Core Determinants MEDit: Medical factor  

of Infant Mortality DEMOit: Demographic factors  

   POLit: Political factor  

   

  αi: Country fixed effects and  yt: Time fixed effects 
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C. Variables 

Dependent Variable 

Infant Mortality: Infant mortality, the dependent variable, is measured as the number of infants 

dying before reaching one year of age, per 1,000 live births in a given year. (Source: World Bank 

2010)  The log form of this variable is used in the regression.  

 

Independent Variables of Interest 

Foreign Aid: Foreign aid is measured as the net official development assistance as a percentage 

of the recipient country’s GDP. (Source: World Bank 2010) One year lag of foreign aid is used in 

the regression because foreign aid given in the previous year impacts infant mortality in the 

present year.  The relationship between infant mortality and foreign aid is assumed to be negative 

(i.e., the more foreign aid a country receives, the lower the infant mortality rate).  

 

Control Variables 

 Socio-Economic Factors 

Income: The amount of income that an individual earns has an impact on the health status of 

individuals and families. GDP per capita in log form is used as a proxy for personal income. 

(Source: World Bank 2010)  A negative correlation is expected between GDP per capita and 

infant mortality; as income increases infant mortality is expected to decrease.  

Education: Education plays an important role in reducing infant mortality, particularly maternal 

education. An educated mother is more likely to make more informed decisions when it comes to 

the health of her child and herself (Gbesemete &Jonsson1993).  This paper uses average years of 
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total schooling for adult females over the age of fifteen as a proxy for education. (Source: World 

Bank 2010)  A negative association is expected between female education and infant mortality.  

 Medical Factor 

Medical Professionals: The availability of medical professionals is vital to the survival of an 

infant as well as the mother (Gbesemete &Jonsson1993). This paper uses the number of 

physicians per 1000 people in log form as a measure of medical inputs. (Source: World Bank 

2010) A negative relationship is expected to exist with infant mortality; as the number of 

physicians increase infant mortality rate should decrease because of better access to health 

professionals/services.  

 Demographic Factors 

Population Density: An increasing population density could lead to deteriorating health 

conditions because it could aggravate problems of sanitation and facilitate disease transmission 

(Gbesemete &Jonsson1993).  Conversely, health conditions in low-populated areas could 

potentially be hard to access. This paper defines population density as population per square 

kilometer in log form. (Source: World Bank 2010) The relationship is expected to be positive 

since most of the infant deaths reported are expected to be in urban areas rather than rural areas. 

One reason for this is that it is difficult to get information on people in isolated areas. The fact 

that this group includes a majority of people in African countries is a limitation of this study.  

 Political Factor 

Conflict: During times of war infant mortality rates are likely to increase because of the impact 

it has on individual purchasing power (Gbesemete &Jonsson1993). For example, less purchasing 

power could result in less food intake by mothers and the infants. Conflict is expected to have a 
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positive correlation with infant mortality rates.  The conflict variable in this study is measured 

using a scale from 0 to 10; zero means no conflict and 10 means severe conflict measured by 

causalities. (Source: MEPV 2008) 

 

D. Econometric Challenges 

Missing Data 

 Missing data is a challenge for many studies that focus on Africa. For this study in 

particular missing data causes the number of observations (country-year pairs) in the sample to 

drop by about 30%.  This is because when a country has one missing value for a specific variable 

in a specific year, that year is dropped from the sample. This problem is more prevalent for the 

time period from 1960-1975, because data collection during this period was very poor, especially 

in Africa where countries were just gaining their independence.  For most of these countries, the 

variable for the number of physicians per 1,000 people most often has missing data. However, 

since the sample size does not drop drastically, this problem does not impact the validity and 

significance of the results of this paper.  

  In addition, in order to show that the sample of countries used for this paper’s analysis is 

representative of the all 53 countries in Africa Appendix A provides summary statistics for 

countries that were excluded from the sample. These countries were excluded because data for 

majority of the variables of interest were incomplete (in addition, refer to Appendix B for list of 

countries).  A comparison of summary statistics shows that there are no systemic differences 

between the base sample and the excluded countries. All variables have almost the same means 

and standard deviations except for the case of GDP per capita, where the excluded countries have 



 

18 

 

a significantly higher mean and standard deviation. This exception reflects the fact that countries 

like Equatorial Guinea and Seychelles have levels of GDP per capita that are among the highest 

in Africa, in these two cases as a result of large oil reserves and a rapidly growing tourism sector, 

respectively.  

 

Omitted Variable bias 

 The missing data challenge mentioned above also raises the problem of potential omitted 

variable bias. Due to problems of insufficient observations, this paper was unable to include 

controls for income inequality, HIV/AIDS, water and sanitation facilities, malnutrition, and 

drought, which are considered to be important determinants of infant mortality. The challenge 

here is not necessarily that if these controls were included in the model the coefficient on foreign 

aid would change, but rather that inclusion of these factors might give the model more 

explanatory power.  

 

Endogeniety 

 One of the major challenges in examining the relationship between foreign aid and infant 

mortality is the endogeniety of foreign aid. To address this problem, the paper instruments for 

foreign aid by using twice-lagged foreign aid as an exogenous determinant of foreign aid. Twice-

lagged foreign aid is considered an exogenous determinant, first because it is not correlated with 

present infant mortality rates since it is lagged two periods, and second, because it is assumed 

that the amount of foreign aid that a country receives in the current period is correlated with the 

amount of aid received in the previous period.  In addition, Boone (1996), who uses the same 



 

19 

 

instrument, argues that twice lagged foreign aid is correlated with long term political and 

strategic factors that make some countries high aid recipients, and is not uncorrelated with 

emergencies and business cycle factors.   

 

E. Descriptive Statistics  

 The descriptive statistics in Table 1 provide the mean, standard deviation, minimum and 

maximum values for the main dependent variable, infant mortality, the main independent 

variable, foreign aid, and the control variables included in the empirical model.  The mean and 

standard deviation for all variables in the table are normal, except for GDP per capita, which has 

rather a high standard deviation. This is attributed to countries in the sample such as Libya that 

skew the results because they have high oil reserves that contribute to high GDP per capita. 
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Table 1: Descriptive Statistics on foreign aid, infant mortality and core determinants of       

     infant mortality for 34 African countries, 1960-2005  

 N Mean Standard 

Deviation 

Minimum Maximum 

Foreign Aid/ GDP                

(% of recipient’s GDP) 
241 9.95 10.00 0.02 80.81 

Lagged Foreign Aid/GDP    

(% of recipient’s GDP) 
241 9.65 9.62 0.02 73.92 

Infant Mortality                   

(per 1,000 live births) 
241 106.00 43.94 14.73 252.10 

Population Density       

(people per sq km) 
241 55.82 91.74 1.03 596.37 

GDP per capita          

(constant 2000 US $) 
241 791.94 1056.21 83.50 6534.65 

Fertility Rate                   

(births per woman) 
241 5.87 1.38 1.92 8.25 

Female Education     

(Average years of total 

schooling of adult  female 

(aged 15+)) 

241 2.58 2.08 0.12 8.76 

Physicians                         

(per 1,000 people)  
241 0.25 0.42 0.01 3.41 

Conflict                           

(scale 1 to 10) 
241 0.62 1.33 0.00 6.00 

 

Source: African Development Indicator (ADI), Education Statistics (EdStats), Heath Nutrition 

and Population Statistics (HNP Stats), and the Major Episodes of Political Violence (MEPV) and 

Conflict Regions datasets (1960- 2005) 

 

Notes:   These descriptive statistics are for 34 African countries which are computations of five 

year averages from 1960-2005. (Refer to Appendix C for list of countries). 
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VI. RESULTS                    

 Table 2 shows the final results of this paper’s statistical analysis. In total includes four 

models with log infant mortality rate as the dependent variable in each. Model I is a simple linear 

reduced-form regression that runs foreign aid on infant mortality. Model II is a simple OLS 

regression that measures the effects of the main determinants of infant mortality on infant 

mortality, excluding foreign aid. Model III runs the same model as Model II, adding foreign aid 

to the regression. Model IV runs a two stage least squares regression using the same variables as 

in Model III, but instruments for foreign aid in order to account for endogeniety. Robust standard 

errors are reported in all models in order to account for heteroskedasticity. The number of 

observations in all four models varies as a result of missing data. 

 The analysis starts with Model I, a simple reduced-form regression that looks at the 

aggregate effect of aid on infant mortality. The results show that the coefficient on foreign aid 

has a positive and statistical significant effect on infant mortality at the 0.10 significance level.  

The direction on the foreign aid coefficient implies that the aggregate effect of foreign aid 

actually increases infant mortality rates. However, the magnitude on the aid coefficient is very 

small and negligible: a 1 percent increase in foreign aid results in 0.007 percent increase infant 

mortality, holding all else constant. In addition, as mentioned above, the simple reduced-form 

model is not fully specified – that is, it does not control for the various factors that theory holds 

will affect infant mortality and also the results may also be driven by endogeniety. The overall 

R-squared for this model is fairly high; 65.5% of the variation in infant mortality is explained by 

foreign aid. 
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Table 2: Regression results analyzing the effect of foreign aid on infant mortality 

 

Notes: Robust standard errors in parentheses  

 *** p<0.01, ** p<0.05, * p<0.1 

 

 Model I 

 

(OLS) 
Infant 

Mortality & 

Foreign Aid 

Model II 

 

(OLS) 
Infant 

Mortality & 

Determinants 

Model III 

 

(OLS) 
Infant Mortality, 

Determinants & 

Foreign Aid 

Model IV 

 

(2SLS) 
Infant 

Mortality, 

Determinants & 

Foreign Aid  

 

Foreign Aid/GDP 

 

0.007* 

(0.004) 

 

 

0.001 

(0.003) 

 

0.002 

(0.002) 
     

Log GDP per capita  
-0.252** 

(0.123) 

-0.232* 

(0.114) 

-0.213*** 

(0.069) 
     

Female Education  
-0.026 

(0.045) 

-0.026 

(0.046) 

-0.027 

(0.025) 
     

Log Physicians  
0.037 

(0.061) 

0.039 

(0.061) 

0.038 

(0.035) 
     

Log Population Density  
0.382 

(0.406) 

0.427 

(0.432) 

0.456* 

(0.233) 
     

Conflict  
-0.026 

(0.023) 

-0.026 

(0.023) 

-0.024 

(0.015) 
     

Intercept 
     4.933*** 

(0.042) 

       5.687*** 

(0.920) 

       4.248*** 

(1.419) 

       6.725*** 

(0.630) 

     

Observations 299 244 241 240 

R-squared 0.655 0.716 0.714 0.897 

Number of Countries 34 34 34  

Country Fixed Effects Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Instrument No No No Yes 
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  Model II is a simple linear regression that looks at the effect of the core 

determinants of infant mortality on infant mortality. The variables for these determinants are: log 

GDP per capita, female education, log number of physicians, population density and conflict. All 

the coefficients in this model have the expected signs except for number of physicians and 

conflict. The negative sign on conflict variable can be argued as plausible given that in conflict 

scenarios fertility rates are very low which, in turn, may lower infant mortality. In the case of 

number of physicians, the positive sign on the variable could be a result of the large number of 

missing values. However, among the five determinants, the only variable that is statistically 

significant in this model is log GDP per capita which is significant at the 0.05 significance level. 

This implies that a 1 percent increase in GDP per capita results in 0.25 percent decrease in the 

infant mortality rate, which translates to approximately 3 fewer deaths per 1,000 live births per 

year, holding all else constant. Coefficients on three of the remaining variables: female 

education, conflict and number of physicians are insignificant and very small in magnitudes. 

Population density has a somewhat greater magnitude than the other variables in the model, 

although still statistically insignificant. The fact that this model only finds that GDP per capita is 

the only significant driver of infant mortality is not in line with other empirical works that find 

the other determinants such as female education and number of physicians to have significant 

effect.  This could be potentially due to the quality of data; the measure for female education in 

this model is measured using average years of total schooling for adult females (15+) as opposed 

to female literacy rates which have been used in other studies. This paper uses an alternative 

measure because of missing data on female literacy rates for African countries. In addition, a 

major econometric challenge has been to control for other factors such as malnutrition, sanitation 
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facilitates, water access, and HIV which are all major determinant factors of infant mortality but 

since data is also missing for these variables they have excluded from the model. 

 Model III incorporates the same regression as Model II, except that it includes a foreign 

aid variable, the main independent variable of interest in this paper. The coefficient on foreign 

aid is not statistically significant and the magnitude is extremely small. In addition, the sign on 

foreign aid is not in the expected negative direction. However, the results are not especially 

worrisome, since the coefficient is not statistically significant and the effect is not substantive. In 

comparison to Model I neither the magnitude nor the direction of the coefficient on foreign aid 

changes as much, although it loses its significance.  The R-squared remains the same as that of 

Model II, which shows that foreign aid does not add explanatory power to the variation in infant 

mortality.  

 The results in Model III show that foreign aid does not seem to affect underlying 

relationships such that it does not make the returns to education any stronger or change the effect 

or direction of physicians on infant mortality (compared to Model II) however, this statement 

raises suspect that aid has no impact on infant mortality in Model III, when nothing else but GDP 

per capita is the only the significant determinant of infant mortality in the model. All the 

coefficients of the determinant variables retain the same sign and significance levels, and show 

very little change in magnitude from Model II.  The results of this model are not robust in order 

to make conclusive remarks on the effect of foreign aid both directly and indirectly as the 

challenge of missing data for other key variables raise obstacles for better model specification. 

 Model IV applies the same regression on Model III, but uses a two-stage least squares 

method to address the endogeniety problem by instrumenting for foreign aid. The instrument 
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used is twice-lagged foreign aid which is similar to the instrument used by Boone (1996). 

According to Boone, twice-lagged foreign aid is an appropriate instrument for foreign aid 

because it accounts for the long-term political and strategic factors that influence donors to 

provide more aid to some countries than others. However, this study highlights several caveats 

that should be considered when using this instrument. For one, business cycles have the potential 

to initiate a false correlation between foreign aid and national accounts over the cycle, especially 

in the cases where shocks cause temporarily instability in real exchange rates. In order to limit 

effects of the cycle, Boone proposes using twice lagged foreign aid. A second caveat is that high 

aid/GNP ratios may reflect deep-seated problems of poverty in the recipient countries that have 

the potential to persist over longer time periods. Thus, any lag of foreign aid could be correlated 

with these factors.   

 Taking these caveats into consideration, after instrumenting for foreign aid, Model IV 

results still show that the magnitude and significance of the foreign aid coefficient substantially 

unchanged from Model III. Also, all coefficients on the determinant variables retain the same 

magnitudes and signs. The significance level on log GDP per capita also remains the same as in 

previous models, and the coefficient on population density becomes significant at the 0.10 level, 

implying that a 1 percent increase in population density results in 0.456 percent increase in infant 

mortality (i.e., approximately  5 more deaths per 1,000 live births per year) holding all else 

constant. The magnitude, direction, and significance levels on the remaining factors (i.e., female 

education, number of physicians, and conflict) also remain same as in the previous models. The 

results in this model lead to similar conclusions to those of Model III. 
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VII. CONCLUSION AND POLICY IMPLICATIONS 

  The findings of this paper yield inconclusive results that fail to support the hypothesis of 

this paper. For reasons that the main determinants of infant mortality that are expected to drive 

infant mortality are not significant which makes it difficult to make conclusions on the actual 

effect that foreign aid has on infant mortality. However, this study still adds to the existing 

literature that raise troubling questions regarding whether aid resources are actually being used 

for the intended purposes of enhancing human development through social programs in Africa 

by reinforcing the problem data quality and availability in respect to Africa.   

 More research is needed to test for the hypothesis of this paper. First, there is a need for 

further investigation of the relationship between foreign aid and infant mortality. Specifically, 

through the inclusion of more key determinants of infant mortality in the econometric model and 

running addition regression analysis that will help better identify the effect of the determinants 

on infant mortality.  Second, the findings of the present study can be strengthened as better data 

becomes available on income inequality, environment factors, HIV/AIDS, sanitation, water 

facilities, or malnutrition, which are crucial determinants of infant mortality.  The need for better 

quality data has been a major challenge in the work of this paper. Therefore, one of the paper’s 

most important conclusions is that given the growing body of evidence that the large sums of 

money spent on aid to Africa, is falling far short of the mark in terms of measurable outcomes, 

more resources need to be invested for data collection in Africa. More information will allow 

better evaluation of the relationship between foreign aid and infant mortality, as well as other 

core development outcomes, in the hopes of achieving a brighter future for Africa and its people.  
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APPENDIX A 

Descriptive Statistics on foreign aid, infant mortality and core determinants of   infant mortality 

for 19 African countries from 1960-2005 excluded from the base sample 

 N Mean Standard 

Deviation 

Minimum Maximum 

Foreign Aid/ GDP                

(% of recipient’s GDP) 
147 12.150 12.604 0.001 54.906 

Lagged Foreign Aid/GDP    

(% of recipient’s GDP) 
147 12.081 12.543 0.001 55.937 

Infant Mortality                   

(per 1,000 live births) 
161 103.218 40.054 11.800 200.000 

Population Density       

(people per sq km) 
196 48.908 56.409 0.773 333.971 

GDP per capita          

(constant 2000 US $) 
135 965.639 1481.871 114.180 7822.851 

Fertility Rate                   

(births per woman) 
197 6.092 1.185 2.034 7.800 

Female Education     

(Average years of 

schooling of adult  female 

(aged 15+)) 

33 3.973 2.571 0.457 7.979 

Physicians                         

(per 1,000 people)  
149 0.082 0.086 0.008 0.572 

Conflict                           

(scale 1 to 10) 
126 1.273 2.078 0 7.4 

Source: African Development Indicator (ADI), Education Statistics (EdStats), Heath Nutrition 

 and Population Statistics (HNP Stats), and the Major Episodes of Political Violence 

 (MEPV) and Conflict Regions datasets (1960- 2005) 

Notes:   These descriptive statistics are for 19 African countries which are computations of five 

 year averages from 1960-2005  
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APPENDIX B 

List of 19 African countries excluded from the base sample due to missing data 
       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country Name 

Angola 

Benin 

Burkina Faso 

Cape Verde 

Chad 

Comoros 

Djibouti 

Equatorial Guinea 

Eritrea 

Ethiopia 

Guinea 

Madagascar 

Morocco 

Nigeria 

Sao Tome and Principe 

Seychelles 

Somalia 

Swaziland 
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APPENDIX C 

List of 34 African countries included in the base sample and number of observations from each 

country used in the analysis. 

 

Country Name Frequency 
Algeria 10 

Botswana 8 

Burundi 9 

Cameroon 8 

Central African Republic 8 

Congo, Dem. Rep. 6 

Congo, Rep. 10 

Cote d'Ivoire 7 

Egypt, Arab Rep. 9 

Gabon 5 

Gambia, The 7 

Ghana 9 

Kenya 9 

Lesotho 7 

Liberia 7 

Libya 2 

Malawi 8 

Mali 9 

Mauritania 8 

Mauritius 5 

Mozambique 6 

Namibia 3 

Niger 3 

Rwanda 9 

Senegal 7 

Sierra Leone 8 

South Africa 3 

Sudan 6 

Tanzania 3 

Togo 10 

Tunisia 10 

Uganda 5 

Zambia 9 

Zimbabwe 8 

Total 241 
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