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Abstract 
This study investigates the relationship between official development assistance (ODA) and 

human development indicators (HDIs) in 49 sub-Saharan African countries over the period of 

1995 to 2017 using 3-stage least squares (3SLS). The four key sub-classes of HDIs considered 

for this research include education, health, government and civic society, as well as 

environmental indicators. Of all these HDIs, the results of the analysis show that health aid is 

the most effective form of aid, significantly reducing the incidence of HIV, the infant mortality 

rate and the maternal mortality rate, as well as leading to improved life expectancy. Education 

aid has a significant effect on the progression to secondary school followed by adult literacy 

rates. Government and civil society aid significantly affects the ability of girls to access 

education at primary, secondary and tertiary levels while environmental aid is found to increase 

the carbon efficiency of production. Hence, this study demonstrates that aid is most effective 

on the health, education and environmental human development indicators. 

Key words: official development assistance (ODA); human development indices (HDIs); aid 

effectiveness; OECD; sub-Saharan Africa (SSA); gender parity; education; health; 

environment. 
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Chapter 1 : Introduction 
1.1 Research area 

According to Sachs (2005), Africa has no capacity to move out of poverty without international 

aid, and thus many United Nations programs are based on the premise that aid is an effective 

counter measure against poverty. Hence, increased aid has been promoted as a pre-requisite for 

Africa to achieve the Millennium Development Goals (MDGs) (Armah & Nelson, 2008). 

Despite this belief, Moyo (2010) argues that aid has been more detrimental than favourable in 

Africa. It is estimated that Africa has received aid equal to US$1.5 trillion since the 1970s 

(OECD, 2018), increasing from US$17 billion per annum in the 1970s to about US$48 billion 

from 2010 to present day. Despite this expenditure, Africa remains the most undeveloped and 

poverty-stricken region in the world (Siyum, 2018). According to Mills (2010), “Africa is poor 

not because the world has denied the continent the market and financial means to compete. It 

is not because of aid per se nor is African poverty solely a consequence of poor infrastructure 

or trade access, or because the necessary development and technical expertise is unavailable 

internationally. Africa’s people are poor because their leaders have made this choice.” This 

observation seems to justify the numerous studies on aid effectiveness given conditionalities 

such as good governance, political freedoms, rule of law and fiscial discipline.  

1.2 Sub-Saharan Total Aid (1995-2017) 

Table 1.1 summarises the descriptive statistics of  aid by category to SSA. SSA received a total 

of US$494 billion from OECD countries over the course of 23 years between 1995 and 2017, 

which equates to an annual average of US$21 billion with a standard deviation of US$8 billion. 

Table 1.1 further shows that the majority of aid was distributed to the economic infrastructure 

and services sector (US$45 billion), followed by education (US$40 billion), and then health 

(US$35 billion). The final two categories comprise total government and civil society aid 

(US$30.91 billion) and lastly, environmental protection (US$9 billion).  

The donor focus on economic infrastructure, education and health as evidenced by the high aid 

allocations to these sectors draws from the consensus of the MDGs that focus on “halving 

extreme poverty rates (economic), halting the spread of HIV/AIDS (health) and providing 

universal primary education” (United Nations, 2001). This  implies that donors consider 
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education, health and economic intervention to be the main instruments in poverty alleviation 

and development. Civil society issues such as gender equality and environmental issues were 

not topical until recently and this is reflected by lower aid allocations to these sectors. They 

were likely considered ancillary to the development process however, the new framework of 

SDGs emphasises on these matters and they have become central to assessing all-encompassing 

development (UNDP, 2019).   
 
 

Table 1.1: Summary Statistics – Sub-Saharan Total Aid (1995-2017) 

 
Sum 

(US$’mil) 
Mean 

(US$’mil) Std. Dev. Skewness Kurtosis 
Overall Development Assistance  493,918.94 21,474.74 8,115.09 -0.445 -1.290 
Education 39,676.24 1,725.05 571.03 -0.393 -0.225 
Health 35,026.52 1,522.89 739.49 0.430 -0.713 
Economic Infrastructure & 
Services 45,002.09 1,956.61 1,012.67 0.601 -0.915 
Government and Civil Society- 30,907.55 1,343.81 491.74 -0.321 -0.899 
Environment Protection 8,675.22 377.18 226.99 1.524 3.114 
      

Source: Based on data presented on (OECD, 2018) 

 

Figure 1.1 below further shows that there was a material increase in the total aid from 1995 up 

to 2006, but a near-stationary distribution in the aid between 2007 and 2017. The increase in 

aid from around the year 2000 is a result of the adoption of MDGs and the advocacy by some 

global economists for the developed world to fund the achievement of these MDGs in Africa 

(Sachs, 2005). The increase is also attributed to the Enhanced HIPC initiatives of 1999 

(Serieux, 2009). However, the trend was affected by the global credit crisis, which resulted in 

developed countries focusing their attention on bailing out financial institutions in their home 

countries rather than distributing aid capital abroad. 
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Figure 1.1: Distribution of Sub-Saharan Total Aid (1995-2017) 

 
Source: Based on data presented on (OECD, 2018) 
 

 
1.3 Sub-Saharan Aid by Sector (1995-2017) 
 

To summarise the aid statistics provided in Table 1.1 and to demonstrate sector preference, 

Figure 1.2 shows the distribution of ODA to SSA by sector on a year-on-year basis from 1995 

to 2017. There is a general increasing trend in all forms of aid from 1995 that slows during the 

period of the financial crisis and then recovers thereafter. Environment aid is the least preferred 

form of aid as evidenced by its perennially low trend line, possibly as a result of the lack of 

economic literature and general belief linking environmental sustainability to development 

(Arndt & Tarp, 2017). From 1995, economic and infrastructure aid was the highest form of aid 

but during the 10-year period from 1999 to 2008, education aid then became more dominant. 

After the financial crisis, economic and infrastructure aid emerged the most prevalent form as 

a means to counter the negative effects of the financial crisis. Health sector aid also increasingly 

became significant after 2000 as a result of the adoption of the Global Malaria Action Plan, 

which targeted countries in SSA that carry a significantly disproportionate share of the global 

malaria burden (WHO, 2019) and the fight against HIV/AIDS. Consequently, health sector aid 

became one of the three main forms of aid to SSA.   
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Figure 1.2: Sub-Saharan Africa Aid by Sector (1995-2017) 

 
Source: Based on data presented on (OECD, 2018) 

 

1.4 Problem Definition 
 
A substantial volume of academic work exists that seeks to investigate the impact of aid on 

recipient countries, which includes economic growth effects (Chenery & Strout, 1966; Armah 

& Nelson, 2008), aid effectiveness (Bourguignon & Platteau, 2017), or the effects of aid 

volatility on growth (Museru, Toerien & Gossel, 2014). A common limitation among studies 

devoted to the topic is that most do not consider the effects of sectoral aid, such as health, 

welfare, gender parity, education and the environment. Of the sources reviewed in Chapter 2, 

less than 10% of the literature separated aid into its various sectoral components. Hence, 

although the objective of aid is human development, most studies only consider the effect of 

aid on economic growth  (Williamson, 2008), and treat aid as a single homogeneous factor.  

 

This study thus seeks to consider the broader socio-economic and cultural developmental 

effects of aid through splitting aid into its various sectoral components out of the realization 

that economic growth does not adequately measure human development, and studies based on 

aggregate aid flows potentially veil the impact of OAD on other sub-indices of human 

development. This will assist policy makers in long term aid planning and in targeting the aid 

to specific outcomes. This study thus investigates the relationship between official 
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development assistance (ODA) and human development indices (HDIs) in 49 sub-Saharan 

African countries over the period of 1995 to 2017 using 3-stage least squares (3SLS). The HDIs 

were categorised into four focal areas which are education, health, civil and social equality; 

and environmental sustainability.  

 

1.5 Research questions and objectives 
 
Pursuant to the problem statement and the background to the research, this study seeks to 

answer the following primary research question: 

 

What is the relationship between the four sub-categories of official development assistance and 

the respective four categories of human development indicators? 

 

The four sub-categories of ODA include health, education, government and civic society; and 

environment; while the four HDI categories include health, measured by child and maternal 

mortality, incidence and prevalence of HIV, and life expectancy; education, measured by adult 

literacy, progression to secondary school and pupil-teacher ratio; government and civic society, 

measured by gender parity in youth literacy, primary school enrolment, primary and secondary 

school enrolment, and tertiary education; and environmental sustainability, measured by CO2 

emission per dollar of GDP and per capita CO2 emission.  

 
In addition to the primary research question, the following sub-questions are also examined: 

i. Is there a positive relationship between the ODA categories and the corresponding 

HDIs? 

ii. Which HDIs are most significantly affected by aid?       

 

The main aim of this study is to achieve a unique analysis on the effectiveness of aid in sub-

Saharan Africa through stratifying aid into its various sectoral components and measuring 

effectiveness based on sector-specific development indicators. To achieve this, the study makes 

use of secondary aid data obtained from OECD and World Bank. The following is a list of 

research objectives: 

 
1. To understand the impact of aid on development indicators on a sector by sector basis. 

2. To understand which development indicators per sector are the most responsive to 

sectoral aid. 
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1.6 Structure of the study 
 
The remainder of this research is structured as follows: Chapter 2 provides an overview of the 

theoretical and empirical studies on aid effectiveness. Chapter 3 discusses the data and data 

sources. Chapter 4 discusses the methodology used to conduct the empirical analysis. Chapter 

5 discusses the results of the data analysis. Chapter 6 provides conclusions and 

recommendations. 
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Chapter 2 : Literature Review 
 
This chapter is structured in five sub-sections. The first reviews the empirical studies devoted 

to the relationship between aid and economic growth, savings and investment. The second 

section focusses on the recent studies associated with conditionalities to the effectiveness of 

aid while the third section considers the studies that investigate the relationship between aid 

and human development. The chapter then concludes with a summary of the key themes.  

 

2.1 Theory of aid and human development 
 
Early economists, authors and their followers argued that the main hinderance to economic 

growth and development was lack of capital accumulation through savings (Kanbur, 2006). 

Consequently, early models on aid effectiveness were referred to as “gap” models as a result 

of their empirical analysis of the assumed financing constraints or “gaps” that aid was supposed 

to cover (Museru, Toerien, & Gossel, 2013). The initial gap model was performed by (Domar, 

1947) who argues that to maintain full employment, savings should always equal investment. 

He argued that aid towards the industrialization of undeveloped countries had to take the form 

of goods and machinery to bridge the investment gap. This was informed by the arguments of 

Keynes (1936) who theorized that governments can intervene in markets to correct market 

failures such as the Great Depression through increased spending or taxation.  

 

In the 1940s and 1950s, the US government through the Marshal plan, implemented 

“interventionist” measures towards the rebuilding of war-torn Europe as theorized by Keynes 

(1936). The Marshall Plan is considered to be the most effective and successful of US foreign 

aid programmes (Congressional Research Service, 1997). After the reconstruction of Europe 

in the 1960s, the US government continued with interventionist measures with the aim of 

helping aid-recipient countries to build savings for reinvestment (Kanbur, 2006).  By this time, 

there were many advocates for aid as a means for fast-tracking the development of 

underdeveloped countries. One of them was Rostow (1960) who came up with the five stages 

of development.  
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Rostow (1960) argued that some of the pre-conditions necessary for nations to develop and 

transition from traditional societies could be external. In history, preconditions for take-off did 

not always arise endogenously but from some external intrusion in the form of conquest or aid 

from more advanced societies. Such literal or figurative invasions were assumed to have the 

potential to shock the traditional system and hasten its disintegration potentially leaving space 

for the development of new systems of doing things which are more productive as was observed 

during the industrial revolution (Rostow, 1960). 

The theories of Rostow (1960) were closely followed by (Rosenstein-Rodan, 1961) who 

highlights that the purpose of international aid programmes is the development of 

underdeveloped countries to a point where a satisfactory rate of growth can be achieved on a 

self-sustaining basis. He draws parallels between investment and growth arguing that an aid 

absorptive capacity that is much higher than the average rate of saving was the main lever of a 

development programme and should be the main precondition to the granting of aid to 

underdeveloped regions.  

Rosenstein-Rodan(1961)further argues that a minimum level of resources should be devoted 

to an aid programme for it to have chances of success. Using an analogy of an aeroplane, he 

argues that launching a country into self-sustaining growth and human development  is similar 

to getting a plane off the ground. A certain minimum ground speed is a prerequisite for such 

an effort can be attempted. Likewise, to launch a society into continuous development, the 

giving of aid on bit by bit basis would not be sufficient to create the critical mass necessary to 

make aid effective. He therefore links the developmental effectiveness of aid to its quantum. 

Beyond a certain critical mass, aid invested was assumed to have a one to one link with growth 

(Kanbur, 2006). This became known as the theory of the “Big Push” where according to the 

theory, growth is largely correlated to investment. In many ways, this   together with the earlier 

gap model introduced by (Domar, 1947) set the stage for later aid studies that focused on the 

nexus between growth and investment/savings. Rosenstein-Rodan(1961) promote the big push 

for aid arguing that capital is the most mobile factor of production hence it should be much 

easier to move capital and machinery towards labour than performing the reverse which would 

be a mass migration from underdeveloped regions towards capital in the developed world.  

Perhaps the most compelling and clear theoretical framework on aid was done by (Chenery & 

Strout, 1966). Building on the work of Rostow (1960), Rosenstein-Rodan(1961) and the earlier 
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Harod-Domar model, Chenery et al.(1960) theorize that a country setting out to transform its 

development level without external assistance must provide for all of the conditions precedent 

for accelerated growth from its own resources or from the imports of new technologies and 

resources acquired through export proceeds. To achieve this, a country had to simultaneously 

increase skills, domestic savings and export earnings whilst at the same time efficiently 

allocating these resources in such a way as to increase income.   

 

In the mid-1960s, (Chenery & Strout, 1966) built on Chenery et al.(1960) and introduced the 

matter of import constraints as one of the main constraints to human development in the non-

industrialized world resulting in the Harod-Domar model.  Their argument is that these 

countries cannot import the technologies and the resources necessary for a modern economy 

and a modern level of development. Thus, their study focuses on the possibility of accelerating 

growth through concentrated amounts of external resources flows in a short timeframe.  

 

The summarized early ideas from influential economists such as  (Keynes, 2008), (Rostow, 

1960) and (Domar, 1947) thus cement the theoretical framework that human development, 

whether defined by economic growth, the level of investment, employment, savings or any 

other measure, was possible of being catalyzed by external intervention in the form of aid. We 

may call this external intervention through aid the “visible hand of international development.” 

 
2.2  Empirical literature - Aid, savings, investment and growth 
 

In the 1970s, aid-growth models came under greater scrutiny and studies such as (Griffin & 

Enos, 1970); (Papanek, 1972) , which conducted an empirical analyses on the relationship 

between aid and growth demonstrated that the relationship between aid and development was 

weak. (Griffin & Enos, 1970) found that aid had a negative correlation with savings because 

aid had become a substitute for tax reforms in developing countries and private entreprenuers 

who were finding cheap loans from abroad had no incentive to curtail their own consumption. 

This was also confirmed by (Papanek, 1972) who observed that the negative statistical 

relationship between savings and foreign aid could have been a result of an accounting 

convention used for recording financial flows and not an actual behavioral relationship.  

In the 1990s and 1980s, the studies became increasingly non-conclusive. Emperical studies 

became increasingly concerned about explaining  the reasons for the variation of aid across 
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countries i.e the reasons why aid results in a substantial developmental stimulus in some 

countries but in others, the results are neutral or even negative. (Mosley, Hudson, & Horrell, 

1987) focused their study on this aspect but failed to establish any robust correlation between 

aid and the GDP growth rate in developing economies. However,  their research laid the 

foundation for modern research which seeks to explain why aid effectiveness differs from one 

country to the other by considering other variables such as policy and political stability. 

After the 1990s, studies increasingly identified a positive relationship between aid and growth 

in numerous developing territories. (Hansen & Tarp, 2000) performed a literature re-

examination of the aid – investment, aid - savings and aid - growth relationships by considering 

3 generations of empirical cross-country studies covering 131 countries from the period from 

the 1960s to the late 1990s. They find that there is a relatively consistent pattern that aid 

promotes aggregate savings, increases investment and growth.  

 

(McGillivray, Feeny, Hermes, & Lensink, 2006) surveyed 50-years’ worth of empirical studies 

on the macroeconomic effect of aid, focusing mostly on cross-country studies examining the 

aid/growth interaction. Of the 11 major studies surveyed which covered the period from 1968 

to 1996, three studies highlighted that foreign capital flows negatively impact savings. These 

include Rahman (1968), Griffin (1970) and Weisskopf (1972). One study by Gupta (1970) 

concluded that foreign capital inflows have no impact on savings. Three out of the remaining 

seven studies found out that aid has a positive impact on growth. These include studies by 

Papanek (1973), Dowling and Hiemenz (1982); and Gupta and Islam (1983). The remaining 

four studies by Voivodas (1973), Mosley (1980), Mosley et al. (1987) and Boone (1996) 

concluded that aid has no impact on growth. (McGillivray, Feeny, Hermes, & Lensink, 2006) 

surveyed 18 empirical studies from 1996 to the time they perform their survey. Of the 18 

studies surveyed 17 concluded that aid was indeed effective on growth with the exception of 

Jensen and Paldam (2003). Of the 17 pro-aid studies, eight concluded that aid effectiveness 

was either conditional on policy, good governance, democracy or institutional quality. These 

include Burnside and Dollar (2004b); Kosack (2003) and Collier & Dehn (2001). Seven studies 

highlighted that aid is effective however it has diminishing returns. Consequent to the results, 

(McGillivray, Feeny, Hermes, & Lensink, 2006), conclude that most of the literature for the 

last 50 years was ambiguous in its conclusions. They suggest the existence of what they called 

the “micro-macro paradox” because of the existence of evidence to suggest aid effectiveness 

at the micro level yet without corresponding evidence of the same at macro level. More recent 
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studies seemed to concur that aid works but they recommend further study in understanding 

the context within which aid works. 

 

With regards to empirical studies devoted to SSA, (Gomanee, Girma, & Morrissey, 2002) use 

residual generated regressors to measure the impact of aid on growth accounting for the effect 

via investment using a sample of 24 SSA countries covering the period from 1970 to 1997. The 

results find that there is a significantly positive relationship between aid and growth whereby 

a 1% increase in the aid/GNP ratio increases the growth rate by about 33% of a percentage 

point. Hence, Gomanee et al. conclude that there is a positive relationship between aid and 

growth though it is very small because aid has to work through transfer mechanisms such as 

government spending and investment. They recommend that it is incorrect to take 

disappointing growth results in Sub-Saharan Africa as an indicator of the ineffectiveness of 

aid. They propose that it is more desirable to maintain aid to SSA whilst identifying, 

understanding and addressing factors that explain less than expected growth and performance.  

(Ouattara, 2007) examines the impact of aid on public savings in Cote d’Ivoire during the 

period between 1975 to 1999 using the non-linear 3SLS technique, which is commonly used 

for fiscal response studies.  The results show that an increase of a 1000 francs in both project 

and food aid reduces “public savings by 725 and 260 francs, respectively”. A similar trend is 

observable for programme aid and technical assistance where an increase of 1000 francs 

induces a reduction in public savings by more than 1000 francs. Consequently, both programme 

aid and technical assistance had a higher public savings displacement effect compared to 

project aid and food aid. By further disaggregating the four types of aid into standalone 

variables, (Ouattara, 2007) observes that project aid flows decrease public savings, whilst the 

financial program aid has a zero-effect. On the contrary, food aid and technical assistance 

associated with increases in public savings. Project aid reduces public savings for a number of 

reasons but chiefly because recurrent project costs are often left to be financed by the recipient 

government from its own savings. For example, if donors build a hospital or a school, the 

government is left to finance the running expenditure of such infrastructure. As each type of 

aid has a different influence on the fiscal behaviour of the recipient government, (Ouattara, 

2007) recommends that donors have to get the right balance on the composition and magnitude 

of aid flows to recipient countries. The solution is not to cut aid but to alter composition based 

on the needs of the recipient. 
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(Serieux, 2009) examines the impact of aid on domestic savings using a sample of 29 SSA 

countries over the period 1965 to 2006 by employing the pooled mean group (PMG) analysis. 

(Serieux, 2009)’s results show that “approximately 35% of each percentage point of aid relative 

to GNP was expended in financing reverse capital flows; 41% of the aid was consumed and 

the balance of 24% was investment.” The consumed portion effectively displaced domestic 

savings. From the results, it is explicit that the predominantly aid is not utilized for investment 

but reverse capital flows hence more than 33% of aid did not trickle into the recipient economy. 

The long-run equation for the savings rate demonstrates a negative coefficient of -0.41 for the 

ODA to GDP ratio which demonstrates that as ODA increases, savings rates decrease. Hence, 

(Serieux, 2009) concludes that the anticipated periods of high aid to SSA during the first decade 

of the millennium to fund MDGs was likely to be accompanied by low rates of savings in the 

region. 

 

(Ndambendia & Njoupouognigni, 2010) examine the relationship between foreign aid, FDI and 

economic growth using a sample 36 SSA countries over the 28 year period from 1980 to 2007. 

Employing dynamic panel data mean group (MG), pooled mean group (PMG) and dynamic 

fixed effect (DFE) estimators, the results show that although both foreign aid and FDI have a 

positive impact on economic growth, the effect of FDI is more significant than from aid. Using 

dynamic fixed effects (DFE), they derive significant positive evidence on the relationship 

between economic growth and internal factors of savings and human capital (labour) in as 

much as external factors of FDI and aid were important. Human capital remained a key factor 

of production in fostering economic growth. Hence, Ndambendia and Njoupouognigni 

recommend that it is much better to focus on internal factors such as human capital to boost 

economic growth because internal factors such as domestic savings and labour are more 

accessible compared to FDI and foreign. On human capital, they recommend higher 

investments in education but on domestic savings, they concede that this might be more 

difficult to boost considering the weak level of labour income in SSA. 

 

(Baldé, 2011) studied the impact of foreign assistance and remittances on savings and 

investment in SSA using a sample of 37 SSA countries over the period 1980 to 2004. The study 

allowed for the performance of a comparative analysis on the effectiveness of aid and 

remittances in boosting savings and investment in the region. Ordinary least squares (OLS) and 

instrumental variables (2SLS) estimation methods were employed with country fixed effects. 

The results show that both remittances and official development assistance promote savings 
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and investment in SSA with remittance between more effective than aid despite being lesser in 

amount compared to ODA. Through a scenario analysis, the results show that a 10% increase 

in remittances increased savings by 7% and investment by 6.5%. However, a similar 10% 

increase in ODA increased savings by 1.6% and investment by 1%. Despite the findings which 

show higher effectiveness of foreign remittances over aid, the researcher recommends that the 

two inflows should never be seen as substitutes as suggested by (Grabel, 2009). They should 

be seen as complements because unlike foreign aid, remittances cannot fund large public 

infrastructure projects such as rail, roads and airports.  

More recently, (Elbadawi, Kaltani, & Soto, 2012) study the relationship between foreign aid, 

exchange rate alignment and economic growth in 83 countries including 36 from SSA for the 

years 1980 to 2004. Based on the dynamic system GMM estimator, the empirical estimations 

on a cross-country sample of yearly data for 83 countries, show that increased long-term 

assistance and terms of trade contribute significantly to long-term real exchange rate (RER) 

appreciation. The results were tested for robustness using a sub-sample of SSA countries and 

they remained intact. The research provides evidence against an indirect negative impact of aid 

on growth via real exchange rate misalignment, demonstrating that little RER appreciation was 

attributable to large aid inflows in the short term. Consequently, they conclude that large aid 

inflows were not a major contributor to the “Dutch disease” type of RER fluctuation and did 

not have an impact of lowering growth.  

Thus in summary, recent studies suggest that there is a significantly positive relationship 

between aid and growth, which contrasts with the studies conducted during the 1960s to 1990s, 

which tend to be less consistent.  

 
2.3 Aid recipient-specific conditionalities to effectiveness 
 

From the late 1990s, studies have increasingly focussed on whether aid effectiveness is 

impacted by conditionalities such as good policies, good goverance, political stability and tax 

efficiency. Burnside & Dollar (2000) examine the linkages among foreign assistance, economic 

policies, and GDP growth per capita using a panel of 56 countries covering 1970 to 1993. They 

find that bilateral aid strongly and positively influences government consumption in most of 

the sampled countries compared to multi-lateral aid. On the overall, they find that average aid 

(bilateral and multilateral) has little effect on growth consistent with the findings of a number 

of earlier studies. However, they made a statistically significant finding that aid was more 
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positively influential on growth in countries with good policy environments. In addition they 

find that aid has a positive effect on GDP growth in developing countries but is dependent on 

good fiscal discipline, monetary policies, and trade policies. They thus conclude that making 

good policies a condition to aid would increase its impact on growth.  

(Bräutigam & Knack, 2004) argue that governance and institutions are a transfer mechanism 

in the aid-growth relationship. They argue that aid does have an impact on the quality of 

governance and institutions and by implication, on growth. Using a sample of 32 SSA countries 

with data from 1982 to 1990, they test the hypothesis that high aid levels affect the quality of 

governance and tax collections in Africa. For this study, they employed measures from the 

International Country Risk Guide (ICRG) as proxies for good governance and this formed the 

set of dependent variables whilst aid intensity was the independent variable measured as a ratio 

of aid to GNP or aid to government expenditure. Ordinary least squares regressions and 2SLS 

methods were used to perform the study. The results show a robust statistical relationship 

between high aid levels and declines in quality of governance and tax revenues as a percentage 

of GDP. However, improvements in GDP per capita tended to be closely associated with 

improvements in governance. They recommend that for aid to be effective, it needed to be more 

selective and “delivered with few strings attached” to governments with a developmental track 

record. Secondly, to promote growth and good governance, an aid “exit strategy” needed to 

exist. Just like the Marshall Plan which was temporary, large scale aid to SSA should be seen 

explicitly as a temporary developmental tool. 

(Armah & Nelson, 2008) examine the effect of foreign aid on growth in 23 SSA countries 

covering the period from 1995 to 2003 on condition of good governance/political stability and 

policy. They argue that there is significant heterogeneity amongst SSA countries because of 

colonisation by different European powers and thus make use of instrumental variables analysis 

to account for policy, good governance/political stability, ODA and GDP growth. In the study, 

the instruments and proxies used to measure good governance or political stability are 

education (primary school enrolment as a percentage of GDP), democracy and good economic 

performance (proxied by positive growth rate in GDP). For the policy equation, they borrowed 

from the (Burnside & Dollar, 2000) linear combination of 3 main indicators which are 

macroeconomic policy (trade openness), budget surplus and inflation. Using a dynamic panel 

model, the results show that foreign aid promotes growth given good governance/political 

stability and using fixed effects in a static panel framework. However, because the aid-policy 
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interaction was insignificant, they could not prove (Burnside & Dollar, 2000) claim that the 

aid-growth relationship was conditional on good governance. The results further show that the 

political stability/good governance variable is positive and significant and similarly, the 

democracy variable is also significant and positive. More importantly, the aid variable has 

significant and positive results on growth and not seem to depend on policy because when 

policy is introduced, it becomes insignificant. They thus conclude that foreign promotes growth 

given good governance/political stability and suggest that increasing aid to SSA is one way of 

meeting the UN’s MDGs because aid affects growth.  

(Museru, Toerien, & Gossel, 2013) study the impact of aid and volatility in public investment 

on growth in 26 countries in SSA using GMM covering the period of 1992-2011. The study 

analyses the effect of 3 volatility variables - aid, government revenue and public investment on 

the aid-growth model and test the impacts on economic growth. As a proxy for institutional 

quality, the researchers employed the sum of 3 equally weighted measures which are law and 

order, bureaucratic quality and corruption. Earlier studies kept these fixed however (Museru, 

Toerien, & Gossel, 2013) update the institutional quality variable on a yearly basis to account 

for changes in the environments of countries in their sample. The results show that restrictions 

on freedom mostly had negative coefficients on growth indicating that growth is more probable 

in more democratic countries. Results further show that aid does have a statistically significant 

impact on growth. They observe that between 1992 and 2011, aid contributed between 0.09% 

and 0.14% of annual GDP per capita growth on a yearly basis. When public investment is 

accounted for, aid loses its significance to growth suggesting that in SSA, aid does not have an 

efficiency effect on growth rather a volume effect. When the volatilities of aid, government 

revenue and public investment are considered through 4-year rolling standard deviations, 

volatilities in all three factors are statistically significant at the 5% level but aid and revenue 

are more sensitive at the 1 - 5% level. Consequently, (Museru, Toerien, & Gossel, 2013) 

recommend that efforts should be directed towards reducing aid flow volatility and the 

associated volatility in government revenues. This could be done through multi-year aid 

agreements or securitisation of future aid commitments through sale of bonds. 

Using cross-country data from 1990 to 2009 from 61 low income and middle income countries 

from Eastern Europe, Asia, Africa and South America, (Mosley, 2015) studies how the long-

run tax effort affects aid effectiveness. This was a follow-up to the studies of (Bräutigam & 

Knack, 2004) who observed a link between tax effort and aid effectiveness. As a result of 



 

16 
 

numerous linkages between aid and tax (in both directions), the estimator involved instrumental 

variables methods using both the 3SLS method and GMM. The study also examines the effect 

between lagged aid and growth as well as current aid on growth. The result show that when aid 

is lagged, the positive correlation observed in the aid – growth interaction lost significance 

despite its continued existence. In the context of tax, the results show that the tax structure 

positively influence the tax effort which in turn exercised significant influence on the 

expenditure to GDP ratio. All the while, aid had a weak but positive influence on growth 

however it had a stronger positive influence on infant mortality as a measure of poverty. As a 

result of the modest results of aid on growth, (Mosley, 2015) suggests that aid effectiveness is 

better in cases where poverty is taken as the relevant factor of interest in measuring well-being 

as opposed to growth. 

Thus, these studies indicate that it is potentially misleading to study the effectiveness of aid on 

economic growth without considering conditionalities such as policy, governance, political 

stability, and aid volatility.  

2.4 Aid and human development 
 
Aside from the impact of aid on economic growth, investment and savings, there is a body of 

studies that is increasingly considering the effects on human welfare, social development and 

institutional quality. 

(Gomanee, Girma, & Morrissey, 2003), explore the interesting question of whether aid  

contributes anything more to human development except increasing growth? They investigate 

the existence of aggregated cross-country evidence of the effect of aid on welfare levels by 

testing the hypothesis that aid contributes to pro-poor expenditures (PPE) and hence contributes 

to welfare. They use a sample of 38 countries using two welfare indicators (INFMORT and 

HDI) from the period 1980 to 1998. By employing quantile regressions, (Gomanee, Girma, & 

Morrissey, 2003) obtain results that demonstrate that aid is associated with improved human 

development and reduced INFMORT. Welfare levels in lowly developed countries tend to be 

more responsive to aid than more developed regions. Consequently, Gomanee et, al 

recommend that instead of interpreting low values of welfare in poor countries as evidence of 

bad policies, thereby reducing entitlement to aid; the same welfare indicators may be a signal 

of the desirability to increase aid if the ultimate objective is reducing poverty and increasing 

human welfare. 
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(Williamson, 2008) peforms a cross-country investigation of the impact of foreign aid on the 

health sector using five primary indicators of health for the 208 countries listed in the World 

Bank 2006 report. The health indicators are infant mortality, life expectancy, death rate and 

immunisations of DPT and measles. The study involved a number of control variables such as 

GDP, Fraser freedom index and political freedom. The results of the fixed effects model show 

that health specific foreign aid does not improve the health situation in recipient countries 

despite controlling for quality of institutions and GDP. Health aid has a positive coeffient on 

life expectancy but the result is not statistically robust. Similar statistically insignificant results 

were observed for death rate and infant mortality (INFMORT). Hence, (Williamson, 2008) 

suggests highlights the lack of  evidence supporting the prioritisation of health specific aid as 

a policy objective for the acceleration of human welfare development. The recommendation is 

that health aid should not be treated as “special” to other aid forms. 

 

(Asiama & Quartey, 2009) study the welfare effects of aid among 49 countries in SSA, using 

data from the Human Development Report of 2005. To model welfare, they used reduced form 

specifications for welfare indicators such as INFMORT and other HDIs. The GMM analysis 

does not provide robust results on the interaction between aggregate bilateral aid and HDIs or 

other welfare variables. For independent variables, the study uses bilateral aid as a ratio of 

GDP, private consumption as a ratio of GDP, an index of good policies, adult life expectancy 

an index of financial development and population growth. Using dynamic panel models for 

non-overlapping 5-year periodic frequencies, the results show that aggregate bilateral aid has 

no impact on welfare and poverty variables in SSA. However, in its disaggregated form i.e. 

sector specific aid and programme assistance; aid has a significant influence on HDIs. 

Consequently, they concluded that not all types of bilateral aid are beneficial for poverty 

alleviation and welfare. Accordingly, they propose that sector specific aid and programme 

assistance should be scaled up.  

(d’Aiglepierre & Wagner, 2010) investigate the impact of aid to access to universal primary 

education and educational achievements using data from the period 1999 to 2007 for 88 low to 

medium income countries. They employ fixed effects OLS and 2SLS on three-year averages 

from 1999 to 2007 to compensate for the long-run effects of aid on education. The results 

demonstrate a positive, developmental and robust influence of aid to primary education on the 

education achievements of recipient countries. Aid to primary education robustly improves 
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enrolment in primary education as well as gender parity in the enrolment. The repetition rate 

in schools also reduced though aid does not alter the pupil-teacher ratio. Consequently, 

(d’Aiglepierre & Wagner, 2010) recommend an increase in aid targeted for primary education. 

They warn that reductions in the allocation of such aid could have extreme negative effects on 

meeting universal primary education goals especially in developing countries.  

 

(Young & Sheehan, 2014) examine the impact of aid on institutional quality using a panel of  

116 countries and covering the period from 1970 to 2010. Using unbalanced panels of 5 -year 

periods, their analysis shows that aid is accompanied by a deterioration of both political and 

economic institutions. Aid significantly affects legal systems resulting in the deterioration of 

property rights and openness to international trade.  They also find that economic institutions 

are positively related to economic growth and thus the negative impact of aid on economic 

institutions eventually affects growth in the long-run. After including aid as a control in their 

growth regressions, they find that foreign aid is statistically insignificant. They thus conclude 

that once the negative effects of institutional quality are controlled for, aid is not robustly 

related to growth. 

 

(Pickbourn & Ndikumana, 2016) examine the impact of aid and its accompanying sectoral 

allocation on overall gender equality and gender equality in the health and education sectors 

using data from 76 countries from 1975 to 2010. The countries examined are SSA, South Asia 

and from Latin America. To account for the large sample size, the potential data imperfections 

and the potential number of outliers, researchers employ the iteratively reweighted least squares 

method. The results demonstrate that an increase in the allocation of foreign assistance to the 

health and education sectors improves gender-centric objectives in these sectors. More specific, 

significant reduction in maternal mortality is observed through the allocation of additional aid 

to the health sector. Moreover, increasing aid to education narrows the youth literacy gender 

gap. Consequently, they recommend targeted allocation of foreign assistance to health, 

education and social infrastructure, especially the provision of improved sanitation and clean 

drinking water. 

 
(Ndikumana & Pickbourn, 2017) examine the impact of the allocation of foreign aid on access 

to social services in SSA using panel data estimation techniques controlling for potential 

endogeneity of regressors and country-specific effects using data from 1990 to 2010. They 

narrow down their study to investigating whether targeting ODA to the water, sanitation and 
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hygiene (WASH) sector can help expand access to WASH in SSA (SDG6) using an unbiased 

panel of data from a sample of 29 countries in SSA. They find that increased aid towards 

WASH is associated with improved access to this set of critical elements though the observed 

relationship is not linear. The results show that ODA is significantly material in meeting social 

development goals. Consequently, (Ndikumana & Pickbourn, 2017) recommend that targeted 

aid is important in accelerating human development.  

 

In summary, over the last couple of decades the debate regarding the efficacy of aid has moved 

from the effect on growth to societal welfare, poverty alleviation and social development. 

 

2.5 Conclusion 
 
Modern literature on aid effectiveness has been progressively moving away from the traditional 

aid-savings-growth models such as the Harod-Domar model to more robust and dynamic 

models that include conditionalities such as good policy, political stability and government 

investment expenditure. However, recent studies suggest that there is a significantly positive 

relationship between aid and growth, which contrasts with the studies conducted during the 

1960s to 1990s, which tend to be less consistent. It has thus also become increasingly apparent 

that it is potentially misleading to study the effectiveness of aid on economic growth without 

considering the effects of conditionalities such as policy, governance, political stability, and 

aid volatility. Of the sources reviewed, less than 10% of the literature separated aid into its 

various sectoral components and assessed its effectiveness on sector-based measures. Hence, 

this study attempts to contribute to the less studied broader socio-economic and cultural 

developmental effects of aid through splitting aid into its various sectoral components out of 

the realization that economic growth does not adequately measure human development, and 

studies based on aggregate aid flows potentially veil the impact of OAD on other sub-indices 

of human development.  
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Chapter 3 : Data 
 
The purpose of the research is to investigate the relationship between aid and human 

development in 49 sub-Saharan African countries over the 23-year period from 1995 to 2017 

using 3-stage least squares (3SLS). To achieve this, the analysis makes use of 14 dependent 

factors, four independent factors of interest, and one control factor to account for other 

macroeconomic effects. The list of the 49 sub-Saharan African countries is provided in 

Annexure 1. The OECD uses the term “South of Sahara” to refer to this group of countries 

whilst the World Bank uses the commonly used “sub-Saharan Africa.” For the purposes of this 

study, the 49 countries were chosen purely on geographical location and should be 

distinguished from North African countries whose geographic territories encompass and/or are 

north of the Sahara Desert. These countries are part of the Arab League and are culturally closer 

to the Middle Eastern region. The excluded countries are Algeria, Morocco, Tunisia, Egypt and 

Libya. 

 

3.1 Dependent variables 
 
The dependent variables comprise education, health and wellness, environmental 

sustainability, gender parity and economic growth. Each category comprises the sub-HDI 

variables discussed below. The HDI data was obtained from the World Bank (WB).  

 

Education HDIs 

In this research, the education HDI includes three sub-factors that consist of: 

• Adult literacy rate is “the percentage of people from the age of 15 and above who can 

both read and write a short simple statement about their everyday life” (World Bank 

Group, 2019).  

• Progression to secondary school (%) which is defined by the World Bank as  “the 

number of new entrants to the first grade of secondary school in a given year as a 

percentage of the number of students enrolled in the final grade of primary school in 

the previous year (minus the number of repeaters from the last grade of primary 

education in the given year)” (World Bank Group, 2019). 

• Pupil-teacher ratio in secondary schools which is the “average number of pupils per 

teacher in secondary school” (World Bank Group, 2019). 
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Environment Sustainability HDIs  

Carbon emission are central to climate change discussions consequently environment 

protection HDIs focus more on carbon emissions. The environmental protection HDI thus 

consists of the following two sub-components which correspond to SDG 12: 

• CO2 emissions (kg per PPP US$ of GDP) which measures the amount of carbon dioxide 

produced per US$ of GDP adjusted for purchasing power parity (PPP). “Carbon dioxide 

emissions are those arising from the utilisation of fossil fuels and the manufacture of 

cement. They include carbon dioxide produced during consumption of solid, liquid, and 

gas fuels and gas flaring” (World Bank Group, 2019). 

• CO2 emissions (metric tons per capita) which are measures the “total carbon dioxide 

emitted in a given year divided by the total population” (World Bank Group, 2019). 

 

Gender Parity HDIs 

Gender parity is represented by the following four factors which relate to SDG 5 and 10: 

• School enrolment, tertiary (gross), gender parity index (GPI) which the World Bank 

defines as the “ratio of women to men enrolled at tertiary level in public and private 

schools” (World Bank Group, 2019). 

• School enrolment, primary and secondary (gross), gender parity index (GPI) which is 

the “ratio girls to boys enrolled in primary and secondary level in public and private 

schools” (World Bank Group, 2019). 

• School enrolment, primary (gross), gender parity index (GPI) which is “the ratio of girls 

to boys enrolled at primary level in public and private schools” (World Bank Group, 

2019). 

• Literacy rate, youth (ages 15-24), gender parity index (GPI) which is “the ratio of 

females to males ages 15-24 who can both read and write with understanding a short 

simple statement about their everyday life” (World Bank Group, 2019). 

 

Health and Wellness HDIs 

The last class of HDIs measures health and wellness within the society which corresponds to 

SDG 3. The following five HDI’s are used to capture the effect of health related aid on society: 

.  
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• Incidence of HIV (% of uninfected population ages 15-49) which measures “the number 

of new HIV infections among uninfected populations ages 15-49 expressed per 100 

uninfected population in the year before the period” (World Bank Group, 2019); 

• Mortality rate, under-5 (per 1,000 live births) which is “the probability per 1,000 that a 

new-born baby will die before reaching age five, if subject to age-specific mortality 

rates of the specified year” (World Bank Group, 2019). 

• Prevalence of HIV, total (% of population ages 15-49) which refers to “the percentage 

of people ages 15-49 who are infected with HIV” (World Bank Group, 2019). 

• Maternal mortality ratio (modelled estimate, per 100,000 live births) which is “the 

number of women who die from pregnancy-related causes while pregnant or within 42 

days of pregnancy termination per 100,000 live births” (World Bank Group, 2019).  

• Life expectancy at birth, total (years) which indicates “the number of years a new-born 

infant would live if prevailing patterns of mortality at the time of its birth were to stay 

the same throughout its life” (World Bank Group, 2019). 

 
3.2 Independent variables of interest 
 

Official development assistance can be categorized into multiple classes depending on the 

purpose for which the aid was given. The aid data was obtained from the OECD Creditor 

Reporting System which is freely accessible on the OECD website. For this study, four classes 

of aid were considered: 

• Education aid - includes all aid that focuses on basic life skills for youths and adults; 

teacher training; educational research; vocational training, early childhood 

development and education policy and administrative aid (OECD, 2018). 

• Health aid – includes all aid targeting health policy and administration; basic health 

infrastructure, malaria control, health personnel development and tuberculosis control. 

Both health and education aid collectively form the social infrastructure and services 

aid category (OECD, 2018). 

• Government and Civil Society aid – includes all aid towards conflict, peace and 

security; ending violence against women and girls; women equality organisations and 

institutions; prevention of child soldiers and demobilisation as well as human rights and 

free flow of information (OECD, 2018). 
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• General Environment Protection – this class of aid includes “environmental education 

and training; environmental policy and administrative management; bio-diversity and 

site preservation” (OECD, 2018). 

 

3.3 Control factors 
 
This study measures the extent of impact of the amount of aid allocated to selected subsets of 

dependent development indicators. To ensure that the year-on-year variability in the sector-

specific aid is controlled for, gross national income per capita (GNI) is used as a control 

variable. Studies by (Glennie, 2008); (Deaton, 2013); (Kharas, Jung, & Makino, 2011) and 

(UNDP, 2015) confirm that the extent of impact of aid on the human development indicators 

are influenced by the level of economic development in the country, and GNI per capita is one 

of the principal measures of economic development.  This control factor is used as a control 

variable to standardise the aid allocated for a particular year relative to the population dynamics 

and total gross national income in accordance with the related studies of (Gani, Azmat, Prasad, 

& Biman, 2008), (Raghupathi & Wu, 2011) , (Aysen & Darja, 2012), (Ge, 2017) as well as 

(Kaminsky & Kumpel, 2018).  

 

3.4 Data Manipulation 
 

Normalisation of the data was achieved by logarithmic transformations of the primary data to 

stabilise the variance and to standardize the scale (Field, 2016).  

 

3.5 Data Summary 
 

The table below summarises the nature, unit of measurement and designation of the variables 

used in this study. 
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Table 3.1: Data Summary and Sources 

Statistic/Metric  Applicable SDG Unit of 
Measurem
ent 

AID CATEGORIES   
Total Aid N/A US$ 
Education Aid N/A US$ 
Environmental Sustainability Aid N/A US$ 
Government and civic society Aid N/A US$ 
Health sector aid N/A US$ 
EDUCATION HDIs   
Progression to secondary school (%) SDG4 % 
Pupil-teacher ratio, secondary SDG4 % 
Literacy rate, adult total (% of people ages 15 and above) SDG4 % 
GENERAL ENVIRONMENT HDIs   
CO2 emissions (kg per PPP US$ of GDP)  SDG3, 7,11,12,13, 14, 15 Kg 
CO2 emissions (metric tons per capita) SDG3, 7,11,12,13, 14, 15 Tons 
GENDER PARITY HDIs   
School enrolment, tertiary (gross), gender parity index (GPI) SDG5 GPI 
School enrolment, primary and secondary (gross), GPI SDG5 GPI 
School enrolment, primary (gross), gender parity index (GPI) SDG5 GPI 
Literacy rate, youth (ages 15-24), gender parity index (GPI) SDG5 GPI 
HEALTH AND WELLNESS HDIs   
Incidence of HIV (% of uninfected population ages 15-49)  SDG 3 % 
Mortality rate, under-5 (per 1,000 live births)  SDG 3 % of live 

births 
Prevalence of HIV, total (% of population ages 15-49)  SDG 3 % 
Maternal mortality ratio (modelled estimate, per 100,000 live 
births) 

SDG 3 % 

Life expectancy at birth, total (years) SDG 3 Years 
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Chapter 4 : Methodology 
 
This chapter describes the methodology used to conduct the empirical analysis.  

 
4.1 Research Design 
 
Building on the previous chapter, this chapter outlines the research techniques employed to 

investigate the research questions. In addition, the chapter provides justifications for the 

research strategy employed as well as highlighting the advantages and the limitations. A 

research methodology should be responsive to the research questions and the objectives and 

scope of the research (Williams, 2007). The chapter also explains the selection of the estimator 

and provides the reasons supporting the estimator and the associated limitations.  

 
The primary purpose of this study is to establish the impact of ODA on human development 

indicators. To aid this analysis, the focus is on the four broad categories of HDIs which are 

education, health, gender equality and environment sustainability. The research is deductive in 

nature as it seeks to prove the theories advanced on aid effectiveness (Burney, 2008). The study 

is a top-down approach as opposed to a bottom-up approach as shown in Figure 4.1 below. In 

contrast to inductive approaches, this research does not result in the formulation of new theories 

on aid effectiveness but quantitatively explores whether aid has an impact on human 

development indices in Sub-Saharan Africa.     

 
Figure 4.1: Deductive versus Inductive Approach 

 
Source: (Burney, 2008) 
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4.2  Estimator Selection 
 
This study investigates the relationship between ODA and development indicators in 49 sub-

Saharan African countries over the period of 1995 to 2017. The literature review summarized 

in Table 4.1 below demonstrates that related studies have tended to use a variety of empirical 

methods that include generalized method of moments (GMM), two-stage least squares (2SLS), 

and three-stage least squares (3SLS). This study makes use of 3SLS because it is able to 

estimate a system of simultaneous equations for each of the development indicators (Greene, 

2002; Denbee et al., 2014) and takes account of endogeneity in a more efficient manner than 

both GMM and 2SLS (McEvoy, 2018); (Akinkunmi, 2019).  

 
3SLS, 2SLS and GMM estimations are used to deal with endogeneity and the correlation of 

the lagged values on the contemporaneous values. The state of human development in the 

current year is dependent on the state of human development in prior years in as much as it is 

dependent on the exogenous variables which, in the circumstances of this study, are the various 

forms of sectoral aid. To be able to study the impact of aid on various human development 

variables, there is need to isolate the endogeneity of human development variables.  

GMM employs instrumentation to deal with endogeneity. (Dhrymes, 2014) views GMM as an 

OLS procedure applied to a suitably transformed variant of the model whose parameters we 

intend to estimate. With OLS, moment restrictions equal the number of unknown parameters 

i.e. 𝐸(𝑋!) = 0. An exactly identified 2SLS model where the number of endogenous variables 

is similar to the number of instruments is another example of an exactly identified GMM 

estimator (Dunn, 2014). Under these circumstances, GMM, OLS and 2SLS give similar results. 

However, an over-identified GMM estimator does not give materially different results to those 

of a 2SLS (Researchers' Hub, 2019). This research does not use GMM because the quality of 

this type of estimation is dependent on many factors beyond the control of the researcher such 

as the magnitude of the time-dimension sample size, speed of dynamic adjustment and relative 

influence of individual effects and stationarity of the effect impact on any of the explanatory 

variables (Kiviet, Pleus, & Poldermans, 2017).  

2SLS and 3SLS methodologies specify the endogenous variables in a simultaneous equation 

model however, 3SLS’s performance always bests that of 2SLS when there is stronger 

intercorrelation among errors which is the norm when dealing with macro-economic variables 

(Belsley, 1988). 3SLS is therefore more statistically efficient than 2SLS (Belsley, 1988). 
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Hence, this study utilizes 3SLS. The table below highlights the methodologies used for related 

studies. 

 
Table 4.1: Estimation methodologies used in related studies 

Literature Source Estimation Method Objective of Study 

(Hansen & Tarp, 2000) OLS “To examine the relationship between aid and 

savings; aid and investment; aid and growth.” 

(Burnside & Dollar, 

2000) 

OLS and 2SLS  “To examine the impact of aid on growth in 

good policy environments.” 

(Gomanee, Girma, & 

Morrissey, 2002) 

OLS “To study the impact of aid on growth via the 

investment transfer mechanism.” 

(Ouattara, 2007) 3SLS “To study the impact of foreign aid on public 

savings and aid dependency in SSA.” 

(Asiama & Quartey, 

2009) 

OLS and GMM “To explore the impact of foreign aid on 

Human Development Indicators in SSA” 

(Museru, Toerien, & 

Gossel, 2013) 

GMM “To investigate the effects of aid inflows and 

the volatility of public investment on 

economic growth in SSA” 

(Menarda & Weillb, 

2016) 

GMM To address the direction of causality between 

aid and corruption 

(Pickbourn & 

Ndikumana, 2016) 

IRLS (Iteratively 

reweighted least 

squares) and GMM 

“To examine the impact of aid and its sectoral 

allocation on gender equality in the health 

and education sectors.” 

(Ndikumana & 

Pickbourn, 2017) 

GMM “To examine the impact of foreign aid 

allocation on access to social services in 

SSA.” 

 

4.3 Estimation Strategy 
 
The discussion of the estimation strategy used to conduct the empirical analysis consists of a  

summary of the 3SLS estimation methodology and model specification; followed by a 

commentary on statistical assumptions underpinning 3SLS, and ends with a consideration of 

the applicable methodological limitations.  
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4.3.1  Overview of 3SLS 
 

According to (Beaver & Harbertson, 2016), the three stage least squares regression (3SLS) 

methodology refers to a simultaneous equation estimation strategy that integrates both the 

seemingly unrelated equation (SUR) and 2SLS. The 3SLS is applied in systems of equations 

that are endogenous, which means the 2SLS component and the SUR component are correlated 

to the error terms (Gujarati, 2003); (Maddala, 2001). However, it differs from 2SLS, in that 

while 2SLS estimates the coefficients of each structural equation one by one, with 3SLS, these 

are computed simultaneously (Norman, 2009). The standard equation for 3SLS for a general 

linear model is as follows: 

 

𝑦" =	𝑦#",%& 𝛾" +	𝑥",%& 𝛽" + 𝑈"%; 										𝑖 = 1,……… . ,𝑚                (4.1) 

 

where 𝑦" is a matrix of dependent variables; 𝑦#" is a matrix of endogenous regressors; 𝑋" is a 

matrix of exogeneous regressors; b and g are coefficients of the exogeneous and the 

endogenous regressors respectively. 

 
The key assumptions for the use of 3SLS which will be tested as part of the empirical analysis 

are that the residuals are homoscedastistic and normally distributed. Homoscedasticity implies 

that each of the structural equations should have a homoscedastic error term that is not auto-

correlated to the other error terms (Baltagi, 1998; Li et al., 2014) while multivariate normality 

implies that the residuals have a multivariate normal distribution and that they are 

asymptotically normal and more efficient than single equation estimates (Wonnacott & 

Wonnacott, 1996); (Hidalgo & Goodman, 2013). 

 

4.3.2 Model Specification 
 

When the 3SLS estimation model is applied in the context of this study, welfare or human 

development is estimated to be a factor of the exogeneous aid variable taking into account the 

endogeneity of welfare before considering the error term. This relationship can be estimated in 

algebraic format as demonstrated below:  

 

𝑌((×*) = 𝑌6(#",%)𝛾((×,-.) +	𝑋((×,-.)𝛽(,-.×*) +	𝐸((×*)              (4.2) 
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Or  	

𝑊𝐸𝐿𝐹𝐴𝑅𝐸(𝐻𝐷𝐼)((×*) =	𝑊? 𝐸𝐿𝐹𝐴𝑅𝐸(#",%)𝛾((×,-.) + 𝑂𝐷𝐴((×,-.)𝛽(,-.×*) +	𝐸((×*)     (4.3) 

where: 

𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 

𝑝 = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑌	𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠		 

𝑞 = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑋	𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠		 

(𝑛 × 𝑝), (𝑛 × 𝑞 + 1), (𝑞 + 1 × 𝑝) = 𝑟𝑜𝑤	𝑏𝑦	𝑐𝑜𝑙𝑢𝑚𝑛	𝑚𝑎𝑡𝑟𝑖𝑥	𝑠𝑢𝑏𝑠𝑐𝑟𝑖𝑝𝑡𝑠		 

𝑌	𝑜𝑟	𝑊𝐸𝐿𝐹𝐴𝑅𝐸	𝑜𝑟	(𝐻𝐷𝐼) = 𝑎	𝑚𝑎𝑡𝑟𝑖𝑥	𝑜𝑓	ℎ𝑢𝑚𝑎𝑛	𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡	𝑖𝑛𝑑𝑖𝑐𝑒𝑠 

𝑋	𝑜𝑟	𝑂𝐷𝐴 = 𝑑𝑒𝑠𝑖𝑔𝑛	𝑚𝑎𝑡𝑟𝑖𝑥	𝑓𝑜𝑟	𝑎𝑖𝑑 

𝐸	𝑜𝑟	𝜖 = 𝑒𝑟𝑟𝑜𝑟	𝑚𝑎𝑡𝑟𝑖𝑥	𝑤ℎ𝑖𝑐ℎ	𝑐𝑎𝑝𝑡𝑢𝑟𝑒𝑠	𝑎𝑙𝑙	𝑡ℎ𝑒	𝑜𝑡ℎ𝑒𝑟	 

𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑠	𝑖𝑛	𝐻𝐷𝐼𝑠	𝑎𝑛𝑑	𝑎𝑙𝑙	𝑠𝑜𝑢𝑟𝑐𝑒𝑠	𝑜𝑓	𝑣𝑎𝑟𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦, 𝑏𝑜𝑡ℎ	𝑠𝑦𝑠𝑡𝑒𝑚𝑎𝑡𝑖𝑐	𝑎𝑛𝑑	𝑟𝑎𝑛𝑑𝑜𝑚 

 

The expanded version of the dependent variable matrix [𝑌((×*)] is a matrix with 𝑛 rows and 𝑝  

columns where 𝑛 = 23	𝑎𝑛𝑑	 𝑝 = 14. The dependent HDI variables have the following matrix 

in the order shown above. 

𝑌((×*) =	 Y

𝑌.. 𝑌./ ⋯ 𝑌.0
𝑌./ 𝑌// … 𝑌/*
⋮ ⋮ ⋱ ⋮

𝑌/1. 𝑌/1/ ⋯ 𝑌/10

] 

 

The explanatory variable of the model (ODA) is contained in a design matrix [𝑋((×,-.)] in 

which the order of the matrix is defined by the 23 rows (𝑛	𝑟𝑜𝑤𝑠) which are the 23 years from 

1995 to 2017. It also consists of the 𝑞 + 1 column vector consisting of the 𝑞 predictor measures 

(𝑋., 𝑋/, …𝑋,) and the unit column vector 𝑋2 ≡ 1 for estimating the model intercept. The 

design matrix takes the following form: 

 

𝑋((×*) =	 Y

1 𝑋..
1 𝑋./
⋮ ⋮
1 𝑋/1.

] 

 

The error matrix which captures all other variability in HDIs, both systematic and random 

variability is as follows: 
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𝐸((×*) =	Y

𝜖.. 𝜖./ ⋯ 𝜖.0
𝜖./ 𝜖// … 𝜖/*
⋮ ⋮ ⋱ ⋮

𝜖/1. 𝜖/1/ ⋯ 𝜖/10

] 

 

  

[HDI]	"

𝑌!! 𝑌!" ⋯ 𝑌!#
𝑌!" 𝑌"" … 𝑌"$
⋮ ⋮ ⋱ ⋮

𝑌"%! 𝑌"%" ⋯ 𝑌"%#

(=	[𝑂𝐴𝐷] "

1 𝑋!!
1 𝑋!"
⋮ ⋮
1 𝑋"%!

( [𝐵𝐸𝑇𝐴]

⎣
⎢
⎢
⎡
𝛽&! 𝛽&" ⋯ 𝛽&$
𝛽!! 𝛽!" … 𝛽!$
⋮ ⋮ ⋱ ⋮
𝛽'! 𝛽'" ⋯ 𝛽'$⎦

⎥
⎥
⎤
+[ERROR]"

𝜖!! 𝜖!" ⋯ 𝜖!#
𝜖!" 𝜖"" … 𝜖"$
⋮ ⋮ ⋱ ⋮

𝜖"%! 𝜖"%" ⋯ 𝜖"%#

((4.4) 

 

The effect of each sub-class of ODA on a series of response welfare variables is analyzed 

individually, focusing on health, education, economic progression, environment and gender 

parity. Each sub-model incorporates dependent variables that are best related to the reason for 

which the ODA was provided (for example, carbon emissions HDIs correspond to general 

environment protection goals whilst infant mortality HDIs correspond to health-related goals).  

 

If EDU, HLT, GPI and ENV represent education, health, gender parity and environmental 

welfare respectively, then the welfare equations for each of the sub-sectors of the development 

indices can be presented algebraically as follows: 

 

𝐸𝐷𝑈((×*) =	𝐸6𝐷𝑈(#",%)𝛾((×,-.) + 𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁	𝑂𝐴𝐷((×,-.)𝛽(,-.×*) +	𝐸((×*)           (4.5) 

 

𝐻𝐿𝑇((×*) =	𝐻?𝐿𝑇(#",%)𝛾((×,-.) + 𝐻𝐸𝐴𝐿𝑇𝐻	𝑂𝐴𝐷((×,-.)𝛽(,-.×*) +	𝐸((×*)           (4.6) 

 

𝐺𝑃𝐼((×*) =	𝐺6𝑃𝐼(#",%)𝛾((×,-.) + 𝐶𝐼𝑉𝐼𝐶	𝑂𝐴𝐷((×,-.)𝛽(,-.×*) +	𝐸((×*)            (4.7) 

 

𝐸𝑁𝑉((×*) =	𝐸6𝑁𝑉(#",%)𝛾((×,-.) + 𝐸𝑁𝑉𝐼𝑅𝑂𝑁𝑀𝐸𝑁𝑇	𝑂𝐴𝐷((×,-.)𝛽(,-.×*) +	𝐸((×*)          (4.8) 

 

The corresponding hypotheses being tested are thus as follows: 

 
Education Aid: 

H1: Education aid influences the percentage progression to secondary school 

H2: Education aid influences the secondary school pupil-teacher ratio 

H3: Education aid influences the percentage adult literacy rate 
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Health Aid: 

H4: Health aid influences the incidence of HIV 

H5: Health aid influences the under 5 mortality rates 

H6: Health aid influences the prevalence of HIV 

H7: Health aid influences the maternal mortality ratio 

H8: Health aid influences the life expectancy at birth 

 
Government and Civil Society Aid: 

 
H9: GCS aid influences the tertiary school enrolment GPI 

H10: GCS aid influences the primary and secondary school enrolment GPI 

H11: GCS aid influences the primary school enrolment GPI 

H12: GCS aid influences the youth literacy rate GPI 

 

Environment Aid: 

 
H13: Environment protection aid influences CO2 emissions per GDP PPP 

H14: Environment protection aid influences CO2 emissions per capita 

 
4.4 Limitations  
 
Model Limitations  

 

• The main limitation associated with 3SLS is that the parameters and covariance 

matrices tend to be highly inconsistent and inaccurate in cases of heteroscedasticity 

(Wijekularathna, Yi, & Roka, 2019); (Wooldridge, 2010) and thus it is crucial to 

establish that there is no heteroscedasticity before considering the results.  

 

Data Limitations 
 

• This study examines a panel of 49 countries in sub-Saharan Africa and thus does not 

consider individual country effects such as culture, colonial history, and governance. 

• The country-level data contains a number of gaps on a year-to-year basis as there is 

lack of consistency in data collection. Consequently, any similar study at country-level 

will only focus on those countries for which data is available. The model does not 

account for the heterogeneity contained in the aggregated SSA data.  
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• The aid figures used are those provided on the OECD creditor reporting system. These 

figures are not all encompassing as they cannot account for all aid granted by non-

OECD countries.  

• The selected human development indicators are not all encompassing as a description 

of the welfare of sub-Saharan Africa. Some of them may not be completely 

representative of the status of a particular sector or area of human development.  
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Chapter 5 : Results and Discussion 
 
This study sought to determine whether aid has a positive association with the selected human 

development indices in 49 countries in sub-Saharan Africa over the period of 1995-2017. The 

dependent variables comprise the human welfare indicators (education indicators, health 

indicators, gender parity indicators, and environmental indicators) while the key independent 

variables are the applicable aid factors (education specific aid, health specific aid, government 

and civil society aid; and environmental aid). This chapter commences with a presentation of 

the diagnostic test results, and thereafter, the results of the estimations are presented and 

discussed.   

 

5.1 Diagnostic Test Results 
 
As mentioned in section 4.3.1, prior to formulating any conclusions from 3SLS estimation it is 

necessary to ensure that the residuals do not suffer from heteroscedasticity or non-normality. 

Hence, the section below presents the results of the diagnostic tests of the 3SLS estimations. 

 

As can be seen from Tables 5.1(a) – (d), none of the estimations exhibit significant 

heteroscedasticity or non-normality of the residuals at a 5% significance level. 

 
Table 5.1 (a): Education 
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Table 5.1(b): Health 

 
  
Table 5.1(c): Government/Civil Society 

 
 

Table 5.1(d): Environment 
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5.2 3SLS Results 
 
5.2.1 Relationship between Education Aid and Education Indicators 
 
The first estimation investigates the associations between ODA and human development in 

order to investigate the following hypotheses: 

H1: Education aid influences the percentage progression to secondary school 

H2: Education aid influences the secondary school pupil-teacher ratio 

H3: Education aid influences the percentage adult literacy rate 

 
The results of the 3SLS estimations are presented in Tab1e 5.2. The coefficients demonstrate 

the direction and the strength of the relationship between aid and the dependent variables. 

Earlier studies such as (d’Aiglepierre & Wagner, 2010) concluded that aid to education has a 

strong influence on school enrolment. The same research argues that aid has no impact on the 

pupil to teacher ratio. The results in Table 5.2 below show that education aid is significantly 

associated with variance in the progression to secondary schooling and adult literacy rate. The 

results further show that education aid is mostly effective in increasing the rate of progression 

to secondary school followed by the adult literacy rate. 

 
Table 5.2: 3SLS of Education Aid and Education Indicators 

 



 

36 
 

 
log_aid_education Education Aid 
Log_gni GNI per capita 
log_progression_sec Progression to secondary school (%) 
log_pteacher_ratio Pupil-teacher ratio, secondary 
log_literacy_adult Literacy rate, adult total (% of people ages 15 and above) 

 
 
5.2.2 Relationship between Health Aid and Health Indicators  
 
The second 3SLS model examines the relationship between aid allocated to the health sector 

and the corresponding health development indicators in order to test the following hypotheses: 

H4: Health aid influences the incidence of HIV 

H5: Health aid influences the under 5 mortality rates 

H6: Health aid influences the prevalence of HIV 

H7: Health aid influences the maternal mortality ratio 

H8: Health aid influences the life expectancy at birth 

 
Researchers such as Gomanee, Girma, and Morrissey (2003), Pickbourn and Ndikumana 

(2016) and Loots (2006) have argued that health aid is beneficial in the context of SSA by 

reducing factors such as infant mortality rates. Other researchers such as (Williamson, 2008) 

argue that aid is not related to increasing overall health. However, the results of the 3SLS 

estimations presented in Table 5.3 show that health aid is significantly associated with all of 

the health-related factors and thus that health sector aid significantly benefits human 

development in SSA.  

 

Based on the coefficients in Table 5.3, aid has the greatest impact on incidence of HIV, under 

5 mortality rates, maternal mortality ratio, life expectancy and prevalence of HIV respectively.  

The lesser impact on life expectancy is likely indicative of how there is a natural limit on how 

much any initiative can increase life expectancy while the lesser HIV prevalence coefficient is 

possibly a result of prevention rather than cure. Hence, the percentage of the population already 

infected will continue to influence the long-run prevalence rate for the duration of their life-

time.  
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Table 5.3: 3SLS of Health Aid and Health Indicators 

 
 

log_aid_healthsky Health, Total 
Log_gni GNI per capita 
log_incidence_hiv Incidence of HIV (% of uninfected population ages 15-49)  
log_mortality_5yrs Mortality rate, under-5 (per 1,000 live births)  
log_prevalence_hiv Prevalence of HIV, total (% of population ages 15-49)  
log_mat_mortality Maternal mortality ratio (modelled estimate, per 100,000 live births)  
log_life_expectancy Life expectancy at birth, total (years) 

 

 

5.2.3 Relationship between Government/Civil Society (GCS) Aid and gender parity  
 

The third set of estimations investigates the relationship between government and civil society 

aid and the government and civil society indicators. The corresponding hypotheses being tested 

are thus: 
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H9: GCS aid influences the tertiary school enrolment GPI 

H10: GCS aid influences the primary and secondary school enrolment GPI 

H11: GCS aid influences the primary school enrolment GPI 

H12: GCS aid influences the youth literacy rate GPI 

 
The 3SLS results are presented in Table 5.4. (Pickbourn & Ndikumana, 2016) argued that 

increased allocation of foreign assistance to the education and health sectors improves gender-

specific objectives in these sectors. The results in Table 5.4 similarly show that aid is 

significantly associated with the gender parity index for primary, secondary and tertiary school 

enrolment; but not with the youth literacy rate gender parity index. Thus, with the exception of 

the youth literacy rate gender parity index, the results confirm the arguments of (Pickbourn & 

Ndikumana, 2016).  

 

The results thus demonstrate that aid is helping increasing the number of female students 

attending primary, secondary and tertiary education. However, the access to education is not 

translating into an equitable youth literacy gender parity index as this development indicator 

did not have a significant relationship with the same class of aid (p = 0.158). This might be a 

consequence of the time lag between attendance of school and the time one meets the criteria 

of being considered literate as adult literacy reflects the cumulative effects of formal schooling 

(Park & Kyei, 2011). Moreover, there might be a number of other factors such as repressive 

societal expectations on female students which may be depressing the literacy rate even though 

they are having access to education. These may include factors which were observed by 

(Unesco, 2012) such as early marriages, restrictions to movement, non-ownership of assets and 

poverty. African societies are mostly patriarchal therefore female students may have other 

disadvantages affecting their literacy rate (Sathiparsad, Taylor, & Dlamini, 2008). 

 

Based on the coefficients presented in Table 5.4, government and civil society aid has a greater 

impact on the primary school enrolment gender parity index followed by the combined primary 

and secondary school enrolment gender parity index. Aid moderately impacts the tertiary 

enrolment gender parity index. At tertiary level, a number of factors influence enrolment and 

these include the natural drop-out rate across all stages from primary, secondary to tertiary. 
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Table 5.4: 3SLS of Government and Civil Society (GCS) Aid and GCS Indicators 

 
 

log_aid_government Government & Civil Society-general, Total 
log_gni GNI per capita 
log_enrol_tertiary School enrolment, tertiary (gross), gender parity index (GPI) 
log_enrol_prisec School enrolment, primary and secondary (gross), gender parity index (GPI) 
log_enrol_primary School enrolment, primary (gross), gender parity index (GPI) 
log_literacy_youth Literacy rate, youth (ages 15-24), gender parity index (GPI) 

 
 

5.2.4 Relationship between Environment Aid and Environment Indicators  
 

The final set of 3SLS estimations investigates the relationships between aid allocated to 

environment protection and environment development indicators. Thus, the corresponding 

hypotheses being tested are: 

 
H13: Environment protection aid influences CO2 emissions per GDP PPP 

H14: Environment protection aid influences CO2 emissions per capita 
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The results of the estimations are presented in Table 5.5 and show that environmental 

protection ODA is significantly associated with carbon dioxide emissions per purchasing 

power parity of the GDP but is insignificantly associated with carbon dioxide emissions per 

capita. In addition, the negative coefficient of aid on CO2 emissions per PPP of GDP suggests 

that carbon dioxide emissions are negatively related to aid as hypothesized. These results thus 

suggest that environmental aid is making production in SSA more carbon efficient as each 

dollar of GDP being produced in SSA is gradually using lower carbon emissions on a year on 

year basis.  

 

Table 5.5: 3SLS of Environment Protection Aid and Environment Indicators 

 
 

log_aid_environment General Environment Protection, Total 
log_gni GNI per capita 
log_co2_gdp  CO2 emissions per Purchasing Power Parity of GDP (kg per 

PPP US$ of GDP)  
log_co2_capita  CO2 emissions per capita (metric tons per capita)  
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Chapter 6 :Recommendations and 
Conclusions 
 

6.1 Introduction  
 

This chapter summarises the key findings of the analysis, and presents the recommendations 

for future studies. The research questions sought to determine whether the four sub-categories 

of official development assistance (health, education, government and civic society, and 

environment aid) are significantly associated with the four related indicators of human 

development (health, education, gender equality and environmental sustainability).  

 

6.2 Summary and conclusions of the research 
 

The discussion below seeks to explicitly answer the research questions posed by this study. 

 

What is the relationship between the four sub-categories of official development 

assistance and the respective four categories of human development indicators? 

 

The findings of the empirical analysis show that all forms of aid have a significant relationship 

with the majority of development indicators applicable to a specific target sector. The study 

thus demonstrated that all forms of aid have statistically significant relationships with their 

corresponding health welfare, gender parity, education and environmental welfare indicators 

during the period from 1995 to 2017.  

 

Is there a positive relationship between the ODA categories and the corresponding HDIs? 

 

The study finds that health aid significantly improves infant and maternal mortality rates as 

well as HIV prevalence and incidence rates while educations aid is associated with higher rates 

of progression from primary school to secondary school, and literacy rates. In the case of 

government and civil society aid, the results show that this form of aid improves gender parity 

at all education levels ranging from primary, secondary to tertiary level. Environmental aid is 

found to reduce carbon emissions.   
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Which HDIs are most significantly affected by aid?                     

                     

Of the development indicators tested in this study, health aid influenced all of the selected 

health variables in a beneficial manner. This is likely because it is much easier to target health 

aid to achieve specific outcomes compared to other forms of aid. The coefficients are also 

larger for health aid compared to the other aid estimations and thus it is possible to conclude 

that this research finds that health development indicators are the most positively influenced 

by health related aid.  

 

Education aid influenced two of the three selected education specific development indicators, 

the exception being the pupil-teacher ratio which was statistically insignificant.  Government 

and civil society aid had a statistically significant and beneficial relationship with three of the 

four gender parity development indicators tested but the coefficients are significantly smaller 

than those of the education and health aid estimations. Lastly, the effects of environmental aid 

was found to improve productivity based carbon emission levels.  

 

Thus in summary, the results of the analysis show that health aid is the most effective form of 

aid, significantly reducing the incidence of HIV, the infant mortality rate and the maternal 

mortality rate, as well as leading to improved life expectancy. Education aid has a significant 

effect on the progression to secondary school followed by adult literacy rates. Government and 

civil society aid significantly affects the ability of girls to access education at primary, 

secondary and tertiary levels while environmental aid is found to increase the carbon efficiency 

of production. Hence, this study demonstrates that aid is most effective on the health, education 

and environmental human development indicators. 

 

6.3 Policy Recommendations  
 
In order to take advantage of the results above, donors should target their aid to specific 

development indicators that are found to be most sensitive to the aid rather than using aid as 

merely generic capital in the hope that it will actuate governments to spend towards 

developmental objectives. In the context of SSA, aid should thus be targeted towards high 

impact sectors such as health and education, as well as addressing historical and cultural 

stereotypes that hamper access to education and employment among the female populations. 



 

43 
 

Addressing the health of the sub-Saharan African society and its education standards can also 

have significant knock-on effects on economic growth and socio-economic development.   

 
Pursuant to the favourable impact of aid on education, donors should consider making more 

investments in the education sector to consolidate the gains made thus far. Universal primary 

education was one of the key focal areas of the MDGs (United Nations, 2001) and is also 

reflected in the SDGs. Despite the increasing levels of education and literacy as a result of 

education specific aid, it is important for OECD countries to realise that many SSA countries 

remain pre-dominantly commodity-based economies and thus most graduates will be employed 

in these primary sectors. Hence, in order to complement aid, OECD countries should lower 

subsidies in their home primary sectors to allow SSA countries to fully develop their 

comparative advantage. If this is achieved, education aid  together with health aid may 

indirectly contribute to economic growth via the increased supply of healthy, literate and 

skilled labour to the productive sector.  

 

6.4 Recommendations for Future Research 
 
There are three areas that are recommended for future research. 
 
Consequent to the lack of statistically significant results between government and civil society 

aid and the youth literacy rate gender parity index, the research could investigate the gender 

imbalances in SSA. Gender parity is one of the key areas where SSA is lagging behind and this 

has been blamed on discriminatory family codes, son preference, restricted physical integrity 

(restriction of a woman’s control over her body), restricted civil liberties and restricted control 

of resources and assets (OECD, 2015).  

 

Further research could examine the aid impacts at an industry level so as to identify the areas 

of economic activity where SSA economies should develop a trade advantage. Such an 

understanding may help craft future preferential trade agreements such as USA’s AGOA and 

EU’s EBA by directing preference to the areas where SSA may have a future long-term 

comparative advantage.  

 

The research could be further segregated to examine the regional, resource dependence, and 

colonial heritages of sub-Saharan Africa using sub-samples to take into account of the regions 

varied history and levels of economic development.  



 

44 
 

Annexure 1: List of 49 countries in 
Sub-Saharan Africa 
 

1       Angola 42       South Africa 
2       Benin 43       South Sudan 
3       Botswana 44       Sudan 
4       Burkina Faso 45       Tanzania 
5       Burundi 46       Togo 
6       Cabo Verde 47       Uganda 
7       Cameroon 48       Zambia 
8       Central African Republic 49       Zimbabwe 
9       Chad   

10       Comoros   
11       Congo   
12       Côte d'Ivoire   
13       Democratic Republic of the Congo   
14       Djibouti   
15       Equatorial Guinea   
16       Eritrea   
17       Eswatini   
18       Ethiopia   
19       Gabon   
20       Gambia   
21       Ghana   
22       Guinea   
23       Guinea-Bissau   
24       Kenya   
25       Lesotho   
26       Liberia   
27       Madagascar   
28       Malawi   
29       Mali   
30       Mauritania   
31       Mauritius   
32       Mozambique   
33       Namibia   
34       Niger   
35       Nigeria   
36       Rwanda   
37       Sao Tome and Principe   
38       Senegal   
39       Seychelles   
40       Sierra Leone   
41       Somalia   
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