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Abstract 

This paper re-examines the question of aid effectiveness in Sub-Saharan Africa (SSA) by 

analyzing the effect of foreign aid on selected components of HDI including economic growth, 

adult literacy and under-jive mortality rates. The estimation technique of Dynamic Panel Data 

(DPD) System-GMM has been applied to a panel data from 44 SSA countries for the period 1973-

2007. The data shows that during the period considered, SSA's share of aid infiows to the 

. developing world is significant. However, following the global financial crisis, total foreign aid 

and SSA 's share is expected to decline. This requires beller use of the limited aid resource. Thus, 

searching for ways to use the aid in an efficient manner and spending the money in those activities 

andlor sectors which yield better economic outcomes is seems to be imperative. The estimated 

results indicate that the impact of aggregate aid on economic growth is statistically insignificant, 

but the aid enhances economic growth when matched with good domestic macro-policies. 

However, the effectiveness of aid to the education and health sectors is justified irrespective of the 

quality of domestic institutions. This implies that aid to the region can bring improvement in 

human development if coupled with good macro policies and instilutional setup. The Robustness of 

these results is also checked with respect to the use of different definitions of foreign aid (aid per 

capita and aid-to-GDP ratio) and results remained unchanged. Thus, the policy implication is that 

aggregate aid to the region can bring economic growth if efforts are made to improve the policy 

environment. Moreover, for the overall improvement in human development, foreign aid to the 

region should better target education and health sectors, which UN Millennium Development 

Goals (MDGs) target. In general, the result suggests that macro-policies would help countries of 

the region not only to grow but also to make aid more effective to spur economic growth. Thus, in 

the medium and long-term, to realize the benefits of good policy in a better way, revising and 

working towards appropriate institutional setup and macro polices in the region is advisable. 
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I. Introduction 

1.1 Background of the Study 

Foreign aid can be defined in different ways and take different forms. According to the standard set 

by Development Assistance Committee (DAC) of the Organization for Economic Cooperation and 

Development (OECD), Net Official Development Assistance (NODA) consists of disbursements of 

. loans made on concessional terms (net of repayments of principal) and grants by official agencies of 

the members of DAC, multilateral institutions, international institutions (such as the World Bank 

and IMF) and by non-DAC countries to promote economic development and welfare in countries 

and territories in part I (developing countries) of the DAC list of aid recipients (OECD, 2003). 

However, to take a certain transfer of resource as foreign aid, the concessionality of such transfer 

should be reflected in way that it should include loans with a grant element i of at least 25 percent 

(which is calculated at a discount rate of 10%). 

According to the various aid-related reports of the OECD and the World Bank, a huge amount of aid 

as a percentage of GDP and total expenditure has been given to different countries in SSA for the 

purpose of reducing poverty, ensuring stability, curbing short-term problems such as famine and 

disasters, and for humanitarian emergency purposes. For example, for SSA, Net ODA from all 

donors as a percentage of recipient's GDP has increased from 4.1 in 1980 to 5.6 in 2003 (World 

Bank, 2005). The lion 's share of this aid (around 75% in 1980s) has been received from DAC 

donors. 

1 The grant element of aid ref/ects the financial terms of a transaction: interest rale, maturity and grace period. II is a 

measure of Ihe concessionality (softness) of a loan. 11 is calculaled as Ihe difference bellYeen Ihe face value of a loan 

and the discounted present value of the service payments the borrower will make over Ihe lifetime of the loan, expressed 

as a percenlage oflheface vallie (GEeD, 2006). 
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Indeed, sector-level aid (especially aid to education sector) has increased substantially over the past 

decades. For example, over the period 1993-96 to 2002-2004, aid in education as a share of total aid 

increased from about 1.1 % to about 9.3% (Elizabeth and Nandwa, 2006). 

A critical review on the findings of previous studies concerning the reliability of foreign aid to 

development in LDCs results in three broad lines of arguments. These are aid pessimistic view (e.g. , 

Easterly, 2003; Rajan and Subramanian, 2005); aid optimistic view (e.g., Bermopong and Elizabeth, 

2008; Radelet et aI. , 2004 and Collier, 2006) and aid conditionality view (aid supporters with some 

conditions and prerequisites), i.e., aid can be effective to reduce the different indicators of poverty 

and underdevelopment if it is "managed efficiently" and coupled with good macro-policies and 

strategies (e.g. , Burnside and Dollar, 2000). 

For instance, in the second category of argument, Gupta et al. (1999) found that aid-financed public 

expenditures on health and education resulted in reduction of infant mOliality and increased school 

enrollment rates in LDCs. Contrary to this, Filmer and Pritchitt (1999) and Roberts (2003) found 

that aid-financed expenditure on education had no significant effect on enrollment rates. 

Although various studies have been done in the area of foreign aid, poverty and growth, most of the 

works conducted so far are either on the effectiveness of aggregate aid on growth or on other 

indicators of hwnan development (such as infant mortality and adult literacy rates). The efforts 

made to analyze the issue with disaggregation of aid and the resulting development indicator was 

very limited. Most aid effectiveness studies, such as by Burnside and Dollar (2000), Hassen (2008), 

Easterly (2003), Easterly et al. (2004) and Gomanee et al. (2005) narrowly defined human 

development and considered economic growth (as proxied by GDP per capita growth rate) as 

adequate indicator. 

2 



The debate on the effectiveness of foreign aid is still hot and on-going. Thus, the area invites 

attention to be a part of it and needs effort to try to bridge some of the existing gaps in the current 

period of sizable aid inflows to SSA with the objective of attaining different domestic 

macroeconomic goals and internationally agreed targets such as Millennium Development Goals 

(MDGs). Thus, SSA deserves to be a focus for studies on aid-related issues. 

In tills thesis, effort is made to widen and disaggregate the aid-generated outcomes into economic 

growth, adult literacy and mortality rates. In short, the study attempts to show the effect of different 

forms of foreign aid (aggregate, education and health aid) on three elements of human development 

indicators (economic growth, mortality and literacy rates). Thus, it is intended to explain the 

macroeconomic effects of aid and thus its effectiveness to influence HOI, which is the main issue in 

SSA, by estimating econometric models using panel data analysis for the period 1973-2007. 

The estimated results indicate that aggregate net aid transfer is conditionally effective, i.e. its 

effectiveness is conditioned on the goodness of domestic macro-policies. However, aid to the 

education and health sectors is unconditionally effective to improve adult literacy and reduce under­

five mortality rates respectively. Thus, it implies that aid effectiveness studies should be extended 

with disaggregation of aid instead of using aggregate aid. This approach has got strong support from 

previous studies such as Bermopong and Elizabeth (2008), Thiele and Dreher (2006) and Masud and 

Yontcheva (2005). 
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1.2 Statements of the Problem 

It is obvious that a number of studies have been conducted on foreign aid, economic growth and 

poverty at individual country, regional and international levels by applying different methodologies 

and using different data sets. However, the theoretical predictions and empirical evidence on the 

impact offoreign aid on selected components of human development indicators (HDI) is still mixed. 

For example, Mishra and Newhouse (2007) and Gomanee et al. (2005) found that aggregate aid 

improve HDI and reduces infant mortality in LDCs. Similar conclusion has been reached by Roberts 

(2003) and Verschoor and Kalwij (2006). However, Boone (1996) found that aggregate aid has no 

significant impact on infant mortality or income growth in LDCs. 

The pool of empirical studies in SSA also brings the mixed and inconclusive results into the front. 

For instance, Easterly (2003) pointed out that aid has been most ineffective in SSA. Others, such as 

Burnside and Dollar (2000), who advocate the unconditional or conditional effectiveness of foreign 

aid, do accept that it has been less effective in the region. Thus, due to the existence of such long 

debates on the effectiveness of aid, Collier (2006) and Fundagna (2008) came up with the 

suggestion that SSA is the region where the issues of aid and aid effectiveness remain unsettled yet 

and it is the future playfield of aid. 

In a nutshell, the non-robustness of the results of the previous studies is because of factors such as 

the quality of the data used, the methodology applied, the definition of the variables, the proxy 

considered, aggregations and targets to be attained. The problem of excessive aggregation of the aid 

and its outcome variables however attracted more attention in the current research arena. 
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Masud and Yontcheva (2005) studied the effectiveness offoreign aid in reducing poverty through its 

impact on HDI for different poor countries of Asia, Latin America and Africa. Thus, using a dataset 

of both bilateral aid and NGO aid inflows, their results showed that NGO aid reduces infant 

mortality and does so more effectively than official bilateral aid. The impact on illiteracy is less 

significant. From the other side of disaggregation, Hassen (2008) argues that both bilateral and 

. multilateral aids are ineffective at influencing economic growth in SSA. In addition, he suggested 

that research on aid effectiveness remains to be extended along with high level of disaggregation. 

Similarly, Harms and Lutz (2004) emphasized the need for new approach, an approach which 

disaggregates aid both with regard to the different components of aid and to the various aspects of 

policies or institutions. Clemens et al. (2004) also came up with a similar proposal to disaggregate 

aid into different components and tested a relationship between the correct component of aid and 

growth, rather than arguing that aid is effective or ineffective with analysis based on a wrong 

variable. 

Some researchers also criticize previous studies which evaluating the effectiveness of foreign aid 

using growth in per capita GDP. For instance, Masud and Yontcheva (2005) argue that the very 

objective of foreign aid is poverty reduction, which could be measured by other development 

indicators (e.g., improvements in health care and educational achievements) than by the growth in 

per capita GDP. Although aggregate aid may not have a significant positive effect on income 

growth, it is possible that it may lead to poverty reduction and improvement in the living standards 

of many people tlu'ough improved health, education and reductions in hunger (Bermopong and 

Elizabeth, 2008). 
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Even if methodological issues have been refined and advanced, the literature presents rather 

inconclusive and mixed results. However, in studies conducted hitherto, the use of panel data 

estimation technique in answering the research questions was limited (at least not numerate). In this 

study, panel data estimation technique is applied with the advantage of dealing with cross-sections 

repeatedly observed over time (i.e. it combines cross-sections with time series). Furthermore, panel 

. data adds more variability, renders better efficiency and enables one to better analyze the dynamics 

of adjustment than its time series counterpart (Baltagi, 2005). 

Thus, motivated by the above lines of evaluations, criticisms and suggestions on earlier works, such 

as measurement issues and the need for aid disaggregation, this thesis is conducted to shed some 

light on the issue and to bridge the gaps existing in the aid literature. Thus, it tries to extend the 

horizon a little bit further by disaggregating aid into net aid transfer, education and health sector aid 

and links each with the associated components of HDI (growth, literacy and mortality rates). 

Following such lines of arguments, econometric results indicated that aggregate aid transfer is 

effective if coupled with good macro-policies, but aid to the health and education sector is effective 

to reduce under-five mortality and improve adult literacy rates, respectively. However, aggregate aid 

is not statistically significant to affect those sectoral outcomes, which poses doubt on the findings of 

most previous aid effectiveness studies and favors aid disaggregation. 
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1.3 Objectives of the Study 

The general objective of this study is to examine the effectiveness of aggregate and sectoral aid on 

selected components of human development indicators (economic growth, adult literacy and under­

five mortality rates) in SSA. The specific objectives of the study are: 

i. to examine the effectiveness of aggregate aid on economic growth in SSA; and 

ii. to study the effect of health and education aid on under-five mortality and adult literacy 

rates, respectively. 

1.4 Significance of the Study 

This study is significant to SSA in general and to Ethiopia in particular since in these economies the 

long-run targets, among others, is reducing poverty, plummeting excess dependency on external 

finance, ensuring growth and stability, attaining the MDGs and improving the human development. 

Thus, the outcomes of the study are helpful in this line. 

1.5 Scope and Limitations of the Study 

The scope of this study is delimited to the analysis of the effects of net aggregate aid transfer, health 

and education aid on economic growth, mortality and literacy rates. In fact, these are not the only 

components or indicators of human development. HDI also includes other indicators such as 

longevity (life expectancy), access to pure water and maternal mortality. However, due to data 

limitation, this study limits its scope to the analysis and examination of the macroeconomic effects 

of different types of aid on only these tJu'ee components of HDI. 
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In the analysis of the effectiveness of education aid, the dependent variable (literacy rate) in the 

estimated equations is a quantitative indicator. However, to see the effect of aid on quality aspects, 

education outcome should have been measured in terms of completion rates and some measures of 

educational quality. In the WDI (2008) database, the data on quality indicators such as completion 

rates are lacking. 

Furthermore, the data used for the regression of mOliality and literacy equations do not capture all 

the health and education aid inflows to the various recipient countries -- the Credit Reporting 

System (CRS) database does not have data on aid from some non-DAC countries and multilateral 

agencies. However, DAC's aid constitutes more than 75% of the ODA to the region, which is 

significantly representative. As to sampling, the sample selection is purely guided by the availability 

of data. For this reason, some countries such as Somalia, Eritrea and Sao Tome & Principle are 

excluded from the regression analysis. 

1.6 Organization of the Study 

The rest of the thesis is organized as follows: the next section discusses the theoretical and empirical 

literature. The third section describes the research methods followed including the nature and 

sources of data utilized in the study to achieve the set objectives. Descriptive and econometric 

results are presented and discussed in section four. The last section provides conclusions and policy 

implications drawn from the findings of the study. 
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II. Review of Related Literature 

2.1 Theoretical Literature 

2.1.1 Types and Measurement of Aid 

Before proceeding any further, it is worthwhile to explain and discuss some of the variables and 

technical terms which are used in this work. Firstly, foreign aid is a transfer of resources on 

concessional terms undertaken by official agencies in order to support the economic, social and 

political development of LDCs (Radelet, 2006). However, according to DAC's definition, a transfer 

is considered as foreign aid if it has a grant element of 25% or more. 

The Gross Official Development Assistance (GODA), which treats all grants and ODA loans 

extended as aid, includes such items as the debt forgiveness grants (cancellations of non-ODA loans 

called Other Official Assistance loans). These items, as Roodman (2006a) argues, either lack 

enough concessionality (the minimum requirement of 25% grant element) or are originally provided 

to assist a non-developmental purpose. In addition, as the capitalization of interest arrears 

accompanying debt rescheduling does not imply any actual transfer of money, its treatment as a new 

aid flow overstates the true value of developmental aid (see e.g., Hassen, 2008). 

However, netting the repayments on ODA (principal and net interests) in addition to rescheduled 

debts and debt forgiveness grants out of GODA gives the Net Aid Transfers (NAT). Net ODA 

(NODA), which nets out principal repayments out of GODA, is criticized for neglecting the netting 

out of interest repayment. In this thesis, therefore, the use of Net Aid Transfers (NAT), where there 

are different measurements of aid such as GODA and NODA draws from the extensive criticisms of 

these alternatives by Roodman (2006a) and later by Hassen (2008). 
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One of the basic issues in the study of aid is about the indicator of aid dependency. Ratios of aid to 

Gross National Income (GNI), gross capital formation, imports, and government spending can 

provide a measure of the recipient country's dependency on aid. Such ratios are generally much 

higher in SSA than in other regions, and they increased in the 1980s. For instance, Moss and 

Subramanian (2005) identified 22 low-income countries, 16 of which were in Sub-Saharan Africa 

. where ODA inflows were equivalent to at least half of total government expenditure. And in 12 poor 

countries, of which ten are in SSA, the ratio of ODA to goverrunent expenditure was 75% or more. 

The increase in aid dependency ratios reflects events affecting both the numerator and the 

denominator. Thus, aid dependency ratios may reveal as much about a donor's interest as they do 

about a recipient's needs (OECD, 2004). 

2.1.2 Aid in Macroeconomic Perspective 

Here, it is very important to review some literature on how aid affects economic performance. Thus, 

the following section is devoted to the discussion on how aid is incorporated into macro-analysis 

and shows the transmission mechanism through which foreign aid affects economic growth and 

welfare. According to the classical economist's concept of National Income Accounting Identity, the 

expenditure on domestically produced output is given by: 

y = Cd + I d + G d + EX - - - - - (I) 

where, Cd shows expenditure on consumption of domestically produced goods and services; Id 

represents net domestic investment; Gd stands for goverrunent spending on domestically produced 

goods and services; and EX represents export of goods and services to abroad for sale. 
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However, the total consumption, investment and government spending can be disaggregated into 

domestic (d) and foreign (t). Therefore, the above identity, (I), can be represented as, 

y = [c - c / ] + [G - G / ] + [1 - 1/] + EX - - - - (2) 

where, Cr, Gr and Ir are together implying expenditures made on foreign produced goods and 

. services. It is also known that Gross Domestic Product (GDP) is the total expenditure on 

domestically produced goods. Therefore, equation (2) can be rewritten as; 

y = c + 1 + G + EX - [C f + I f + G f ] - - - -(3) 

In equation (3), the term inside the square bracket is the total spending on imported goods. Thus, 

y - C - G = 1+ [E X - 1M ] - - - - (4) 

If taxation (T) is added and subtracted from the left hand side of equation (4) and if investment is 

disaggregated into private (P) and government (g), 

[y - C - T ] + [T - G ] = [ J p + I g ] + [EX - 1M] - - - - (5) 

where, the expressions [Y - C - r l , [r - Gl and [EX - 1M 1 show private savings, public savings and 

net export (foreign sector savings), respectively. However, with minor mathematical manipulations, 

the above identity (5) can be re-formulated as, 

(y - [C + G])- [Ip + Jg]= [EX - IM]- - - - (6) 

[S- I]+[IM -EX ]= 0-- -(7) 
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The identity in (7) points out that the fund remained after investment is intended to be used for 

import demand. Therefore, it implies the fact that the economy balances the domestic net sources of 

fund to the uses of fund. However, countries in SSA have been importing capital goods, exporting 

more of primary goods and saving little as compared to their investment need. Thus, the basic 

question to be asked here is how the financial gap gets filled. The gap between overall savings net of 

. investment (S-I) and trade balance (EX-1M) invites foreign assistance into the picture (for more on 

gap models, see Chenery and Strout, 1966 and Bacha, 1990). 

2.1.3 The Functioning of Aid in the Supply Side 

The above analysis is devoted to the demand side of the economy. However, according to Collier 

and Dollar (2002) and Rajan et al. (2005), the effect of aid is not only limited to the demand side but 

it also affects the supply side of the economy by increasing the productivity of inputs, such as 

capital and labour. Theoretically, perhaps the main impact of aid is to increase capital stock (K). 

This may increase output and hence living standards. Therefore, by providing aid, increasing K and 

GDP it is hoped that this will change living standard of a country and will enable to fund public and 

private investment from their own savings and taxation -self, sustaining growth, in Rostow's words 

(Symposium on Aid, 2004). 

However, unrequited aid inflows can generate so-called "the transfer paradox." Thus, aid flows can 

make a country worse off than before. Foreign aid generally accrues to the public sector and the 

economic impact of aid flows highly depends on what the government does with aid. If either the 

public or the private sector spends the gift on imported goods, there will not be any macroeconomic 
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effects (Raj an et a1. 2005). The government can possibly transfer the aid receipts to the private 

sector, directly or through tax cuts, or in the form of increased expenditure. Regardless of the form, 

it is very likely that in response to the aid flows domestic demand will rise. Unless there is 

considerable excess supply in the economy, real exchange rate or the prices of domestically 

produced goods and services must increase in the short run. 

As Rajan et a1. (2005) argue, the medium-run effects, however, depend on the supply side response. 

The response of the supply side is determined by how aid inflows are utilized to build on the 

productive capacity of the economy and how the supply side responds to those changes. One of the 

possible scenarios is that excess demand in the non-tradable sector is met by attracting some labor 

and capital from the export sector. 

The inter-sectoral reallocation of resources away from the export into non-tradable sector results in a 

shrinking export sector. This hurts the growth prospects as the traditional export sector is, by and 

large, characterized by relatively high productivity gains. Also, if the resulting expansion in the 

sector is strong relative to the growth in domestic demand, the prices of non-tradable will fall. This 

generates the possibility that the real income may go down for a small open economy, if the prices 

fall down enough. This phenomenon is termed as "the transfer paradox", which is closely related to 

the "The Dutch disease effect" of aid inflows. 

However, this channel can be broken down into two mediating chalmels: from aid to exchange rates 

and from exchange rates to the growth of the tradable sector. Thus, this implies that the supply 

responses to aid matters a lot for the overall effectiveness of aid. 
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2. 1.4 Aid and Economic Growth: A Theoretical Review 

The standard theoretical model in the literature to investigate the relationship between aid and 

growth has been the two-gap model of Chenery and Strout (1966). The gaps referred to in the model 

are the differences between: (i) domestic savings and the necessary level of investment to achieve a 

certain rate of growth; (ii) foreign exchange receipts and the level of imports required to reach a 

certain level of production. However, Chenery and Strout (1996) built on earlier works by other 

development economists, such as Lewis (1954) and Rostow (1960). According to Easterly (2003), 

"Rostow (1960) left an indelible mark on development thinking by promising that an aid-financed 

increase in investment would lawlch a take-off into self-sustained growth." 

The two-gap model has been extended into three gap model by Bacha (1990) to include 

government's fiscal position as another possible gap. It is based on the premise that foreign aid 

actually finances investment rather than consumption, and investment is productive. In fact, in order 

for foreign aid to be charmeled into investment, the incentives to invest, as opposed to consume, 

must be there (Mehmet, 2008). As Easterly (2003) puts it, to have a positive link between aid and 

economic growth, foreign aid must go into investment and that investment must be productive. 

In the two-gap model, economic growth depends on investment as a share of GDP, adjusted by a 

factor that reveals whether investment is of high or poor quality. In this case, the amount of 

investment would be the sum of domestic savings and foreign aid. The model can be spelled out in 

this way as, g y 
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where, I is required investment, Y is output, gy is target GOP growth, A is aid, and S is domestic 

saving. The parameter (l is known as the incremental capital-output ratio (ICOR), usually thought to 

range between 2 and 5. Basically, the two gap model was based on the Harrod-Oomar (H-O) (1957) 

growth model. Economists working on developing countries have applied the H-O model to 

calculate short-run investment requirements for a target growth rate. They then calculate a 

. "financing gap" between the required investment and available resources, and often fill such a gap 

with foreign aid. Easterly (1997) tried to trace the intellectual hi story of how a long-dead model 

came to influence today's aid allocation to developing cOlmtries. Finally, the H-O model was found 

to be inconsistent both theoretically and empirically. 

As Easterly (1997) argues, even though the two-gap model has been the target of severe criticism 

almost since its inception, it has provided the underlying principles both for early aid policies (e.g., 

the World Bank aid allocation rule and the Revised Minimum Standard Model, RMSM2
) and for 

regression specifications of most empirical papers (e.g., Boone, 1996 and Gomanee et aI., 2005). 

One of the problems with the two-gap model is the Leontief-style production function. As a result, 

most recent models of aid consider Solow-type growth models with Cobb- Oouglas production 

function. The Solow model, however, does not offer a stable, linear relationship between aid and 

growth (Mehmet, 2008 and Hassen, 2008). In addition, in Solow- type of growth models, 

technology is considered as the basic determinant oflong-run growth but it is assumed exogenous. 

2 The financial programming model of iMF arid the Revised Minimum Standard A10del (RMSM) of World Bank are Grlhe core of 

macroeconomic policy exercises conducled by the instilulions. The main objective oj RJ\;fSJ\I/ of the World Bank is to make e;r:plicil the 

link hetween medium-term growth and ils financing. The relationship relates the desired level of investment, J, to the change in real 

outpul, l1y (for more see Agenor, 2004). 
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In some of the recent studies, as an alternative to the neoclassical growth models, endogenous 

growth models draw attention, which take into account human capital, social and institutional 

factors as well as more traditional inputs. Thus, some social, institutional and environmental facto rs 

are controlled for in the empirical studies that were based on such theoretical basis, since they 

potentially shift the production function (Hassen, 2008). As Mehmet (2008) argues, foreign aid 

. might have effects on growth similar to the effects of natural resources . 

2.1.4.1 Quantitative Impact of Aid in the Standard Growth Model 

Rajan et al. (2007) suggested that the theoretical estimate of the impact of aid on growth is based on 

the standard Solow-Swan growth model. The model assumed that a fraction of aid goes toward 

financing public investment, which has an impact on long-run growth via capital accumulation. 

Y =..JKX t-a __ _______________ (8) 

Equation (8) is a simple Cobb-Douglas production function, with a representing the share of capital 

in income (Y), and A is the technology parameter. In per worker terms, equation (8) can be re-

written as: y=k!' where, y = YIL and k = KlL. 

The equation for capital accumulation is: 

K = I -6(K) = Ig + Ip -0(Kp+ Kg) ----------------------- (9) 

where, Kp+Kg =K and the subscripts (p and g) refer to the private and government sector, and Ii is 

the depreciation rate. Assuming that a fraction '~' of aid is invested by the goverrunent, wi th the rest 

(l-~) representing consumption or waste, equation (9) can be re-written as: 
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K = f3 Aid + Ip -0 K Or 

_ fJ Aid Ip 
k - L + L - (n+b) L _________________ {I 0) 

where, n represents the population growth rate. Thus, the rate of growth of output per worker, YY' 

can be expressed in terms of the rate of growth of capital stock per worker as: 

. [ . . J y k A 
r =-=a -+- 3 

y Y k A ----------------------- (II) 

Substituting equation (10) into (II) yields, 

(
fJ Aid IP) A 

ry=a kL + kL -a(n+b} + a A---------(l2) 

According to equation (12), the coefficient of aid in cross-country aid-growth regression measures 

the change in growth with respect to the change in aid. Therefore, to express variables in the foml of 

per output terms, equation (12) needs to be converted into one that expresses aid in terms of GDP on 

the right hand-side. Thus (12) can be re-written as: 

Y(Aid) Ip A 
ry =afJ- -- + a--a(n+6)+a- __________ (13) 

K Y kL A 

Differentiating equation (13) with respect to aid-to-GDP ratio (Aid/Y) yields: 

afJ 
Y 
- ------------------------ (14) 
K 

3 For detailed proof and discussion, please see the appendix part of Rajon el al. (2007), 
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Equation (14) implies that the coefficient of per output aid in a cross-country growth regression 

should be related to the capital share in income (a), the fraction of aid invested (P), and the output 

capital ratio (Y/K). According to Rajan et al. (2007), it is possible that equation (14) underestimates 

the value of aid because it ignores the fact that the public investment financed by aid has spillovers 

and hence economy-wide productivity impacts. Incorporating this would yield the following variant 

. of equation (14), given by (14a): 

The last term in the right-hand side of (14a) captures the effect of aid on productivity growth. It is 

difficult to know whether and to what extent public investment has had such productivity impacts in 

aid-receiving countries. However, in cross-country growth regressions, in addition to aid there are 

different types of control variables to be accounted for which vary from one school of thought to the 

other (More on this in the theoretical framework of the methodology part). 

2.1.4.2 Approaches to the Determinants of Growth 

Gwarteny et al. (2004) have summarized the three approaches that the economics literature has 

offered for income and growth disparities among countries. These are: (a) the production function-

based approach, (b) the institution approach, and (c) the geography and location approach. The first 

approach focuses on the amount and quality of inputs (where aid is one) into the production process 

as a means to generate higher income and growth. It is based on the work of Harrod-Domar and 

Solow (1956). 
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The second approach is built on the idea that policy and institutional envirorunents affect the 

availability and productivity of resources. According to Hansen and Trap (2000), this approach of 

growth explanation is corresponding to the 'third generation studies' of aid effectiveness. 

Furthermore, according to Hibbs (2001), politicized neoclassical growth theory emphasizes that the 

stocks of labor and capital available for production, as well as the efficiency with which factor 

inputs are transformed into output, depend decisively on how politics, policy and institutional 

arrangements affect the security of property and private returns to entrepreneurship, innovation, 

investment and hard work. Thus, the prime movers in neoclassical models such as technology and 

saving behavior, however, are viewed as intermediate variables driving growth and development 

which themselves are determined by the political and institutional environment. 

The third approach focuses on the impoliance of geographic and location factors as mam 

determinants of variations in income and growth across economies. The basic variables which can 

be included in this approach are tropical climate, access to an ocean port and distance from the 

world's major trading centers. As Hassen (2008) argues, location in the tropics, landlockedness and 

distance from the major trading centers impede the attractiveness of a nation as a base for 

production and subsequently retard the inflow of foreign direct investment (FDI) and then growth. 

2.1.4.3 Review of Aid and Growth Modeling 

A critical review of modeling of aid and growth has been made by Doucouliagos and Paldam 

(2006). According to their meta study, the Aid Effectiveness Literature (AEL) is a body of about 

100 empirical studies of the effect of development aid on savings, investment and growth and it tries 

to catch the effects by a small set of formally homogeneous models. A third of AEL analyzes 
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conditional models where aid effectiveness depends upon z, so that aid only works for a certain 

range of the variable. The key term in this family of AEL models is thus an interaction term of z 

times aid (z * aid). The leading candidates for z are a good policy index and aid. 

A thorough search by Doucouliagos and Paldam (2006a) has produced around 97 aid effectiveness 

. papers. Those papers brought many models, which can be divided by their causal structure, into 

three families as shown in Figure 1. Around 43 papers which are categorized under group A 

(Accumulation) studied the impact of aid on savings or investment. It has been indicated that about 

three-fourth of aid is crowded out by a fall in savings, mainly due to increases in public 

consumption. The remaining one-fourth causes increasing investments. 

Group A: Accumulatioll Group B: Growth Direct Models Group C: COllditiol/al Models 

Aid Aid Aid 

~ • 
, , 

Savings/ 
Condition 

investment e.g. policy 

~ II' 
y 

Growth -
'. • • • Growth 

~ 

where, -~ •• Key casual flow studied - May be included ....... ~ not included 

Figure 1: The causal structure in the three families of AEL models 
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In the second type of casual structure, 68 papers have used the reduced form models of the direct 

effects of aid on growth (Doucouliagos and Paid am, 2006b) and indicated that the estimates of the 

direct effect of aid on growth reported scatter considerably, and add up to a small positive, but 

insignificant effect on growth. 

However, most of the recent aid effectiveness studies are categorized under family C (conditional 

models)4. Under this family, the papers contain conditional estimates, where the effect of aid on 

growth depends on a conditional variable z, which is scaled so that if z is positive, the result is 

positive growth, and vice versa if z is negative. Actually, this is the family and channel of aid on 

which this thesis is based. 

So far as chronology is concerned, the AEL was started in the early 19705 by papers in the A-group. 

Those early studies found no effect of aid on capital accumulation, and the AEL then moved on to 

the B-group papers, where most of the research in the 1980s and 1990s was done. The C-group 

started in 1995. This wave of papers is still strong (Doucouliagos and Paldam, 2006a). Some of the 

studies which can be included into the C-group are Burnside and Dollar (1995, 2000), World Bank 

(1998), Easterly et a!. (2004) and Hassen (2008). 

2.1.4.4 Conditional Aid Effectiveness Models 

According to a detailed review by Doucouliagos and Paldam (2006a), the C-family of studies are 

based on the idea that aid effectiveness may be due to aid having a positive effect on growth in some 

countries and a negative effect in others, so that aid is conditionally effective. Up till now, three 

4 The papers in each categOlY or family (A, Band C) are presented in the main body and listed in appendix part of 

DOl/col/liagos and Paldam (20060 and 2006b). 
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conditions have been proposed, leading to three models. Thus, these models are shortly summarized 

and interlinked with some previous studies as follows: 

i. The Good Policy Model: Aid works if the recipient country pursues good polices, and it is 

damaging in countries pursuing bad policies. The model was proposed by Burnside and 

Dollar (2000), and has been developed by a group in the World Bank. 

ii. The Medicine Model: "Aid works if given in moderation, and harms if taken in excess, just 

like most medicine". This model was first proposed by Hadjimichael et a!. (1995), but it has 

mainly been developed and publicized by Dalgaard et a!. (2004). Most members of this group 

are associated with the Danida (the Danish Aid Agency). As Doucouliagos and Paldam (2006a) 

enumerate, this model has been further analyzed in 15 more papers. 

iii. Institution Models: according to Doucouliagos and Paldam (2006a), around 10 papers 

contains models that condition for various institutions: the papers for example condition for 

democracy, quality of institutions (e.g. Collier and Dollar, 2002) and for trade openness. 

In a nutshell, though the earlier generation of papers (for example, Boone, 1996) had a different 

focus, assessing whether aid-induced savings fosters growth or if aid partly substitutes investment, 

the current generation of papers addresses the role of macro policies, influence of new growth 

theory, potential endogeneity in aid and policy, and non-linearity in the aid-growth relationship. For 

instance, Burnside and Dollar (2000; BD to shorten) investigated whether macro policy matters for 

aid effectiveness and found that aid has a positive impact on growth only in the presence of good 

economic policy. 
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They observed that it is not aid but the interaction term (aid with policy) that is consistently 

significant, where the policy index is constructed by taking a linear combination of three well­

documented policy variables in the growth literature (budget deficit, openness and inflation). The 

BD's result refuels the debate on conditional and unconditional aid effectiveness and encourages so 

many studies to emerge. For example, using different specification and data, Collier and Dollar 

. (2002) and Collier and Dehn (2001) have supported BD' s conclusion. 

However, Easterly et al. (2003) using the same specification and methodology as in BD (2000) fail 

to support BD's conclusion when they expand the dataset to include more countries and more years. 

Hansen and Tarp (2001) addressed the issue of non-linearity in aid by including square aid (aid2
) 

term where they found that squared aid drives out the significance of the aid*policy interaction term 

and concluded that aid, on average, works although with diminishing returns. Such results are in line 

with the conclusion reached by Hadjimichael et al. (1995). Furthermore, Roodman (2003, 2007) 

performed a series of robustness checks and concluded that most of his findings support Hansen and 

Tarp (2001), as opposed to BD (2000). 

The academic debate, attack and counter-attack on aid effectiveness are still ongoing. Previous 

papers (e.g., Burnside and Dollar, 2000; Easterly et aI. , 2003), however, tried to take care of non­

linearity in the aid variable by imposing a certain functional form restriction, adding a square term, 

in the usual parametric aid regressions. Instead, Eskander et al. (2006) have pursued a nonparanletric 

estimation framework and they were able to derive specification free, data-driven, point estimates, 

which capture the varying effects on growth at different levels of aid and policy. In fact, this is 

particularly helpful because it enables one to focus on specific value ranges of aid and policy in 

assessing when they are growth-enhancing and when they are neutral or even growth-detracting. 
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If they happen to accommodate all three possibilities, though in different data segments, linear 

estimation would simply tend to average out and could possibly 'tilt' the results in either direction. 

In general, the debate on the existing empirical literature is concentrated more on two major 

hypotheses: (I) Policy Hypothesis (PH): aid works only in the presence of good policy, i.e. , the 

interaction term (aid·policy) has a positive and significant effect on growth and (2) Diminishing 

Returns Hypothesis (DRH): aid works but with diminishing returns, irrespective of good policy. As 

a third variant, some models condition aid effectiveness on the existence and well functioning of 

institutions. 

2.1.5 Arguments on Aid Inflows to LDCs 

So far what is reviewed was about how theoretically aid is incorporated into macroeconomic 

framework and models. However, based on lessons from experience and from the ongoing debate on 

aid effectiveness, there are studies and theories of growth which deal with aid appropriateness to 

LDCs, which are worth reviewing. 

Two opposing views dominated the debate over foreign aid and its potential contribution to growth 

and poverty reduction. In one side, there are aid skeptics from what Collier (1999) referred to as the 

"aid dependency school." It has offered sophisticated arguments: just as recent analysis of poor 

households in developed countries has established reasonable evidence for a dependency syndrome 

whereby welfare payments create very high implicit marginal tax rates and so discourage work, 

trapping recipients into continued need for welfare, some aid dependency proponents argue that 

poor countries are subject to the same trap (Bourguignon and Leipziger, 2006). However, Easterly 

(2006) and Rajan (2005) reached non-robust effect of aid on growth after intensive data work. 
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On the other side of the spectrum is the more optimistic view expressed by those who believe that 

aid can be effective, and suggests that economic development cannot take place in the poorest 

regions of the world without massive injections of official development assistance. For example, one 

prominent advocate for massively scaling up of aid is Sachs (2005). Despite variations in 

methodology, approach and model used, supporters of aid has a common inference in that they all 

. justify the necessity of foreign aid inflows to third world countries. In general, these views have 

been discussed by Dollar and Easterly (1999), Harms and Lutz (2004), and Easterly (2005) and 

summarized by Hassen (2008). 

According to the Big Push Models, poor nations remain poor because they are stuck in a 'poverty 

trap", a situation where subsistence consumption and low savings result in low income, which, in 

turn, perpetuates low income ... and so on. Therefore, to get out of the poveliy trap, the poor need a 

large aid-financed increase in investment, which leads to a "Big Push" (Hassen, 2008). However, 

the endogenous growth model assumes poverty has resulted from low human capital and 

infrastructure; and therefore, foreign aid is required to improve human capital and infrastructure. As 

Burnside and Dollar (2000), Easterly (2003, 2005), Dalgaard et a!. (2003) and Hassen (2008) argue, 

poor nations are poor because their governments have chosen bad policies and poor institutions; and 

thus, foreign aid is required to induce better policies and to promote good institutions. 

Although there is continuous debate on whether the aid inflows to a particular region or country has 

helped or detracted HDI, what is generally observed in the literature is that foreign aid has pros and 

cons. A positive impact of foreign aid on economic growth is argued to come through enhancing 

investment, increasing the capacity to impOli goods or technology, increasing productivity of 

capital, improving welfare, suppoliing budget and promoting endogenous technical change (e.g., 

Radelet et a!., 2004; Hassen, 2008; Raj an et aI., 2007 and Bermopong and Elizabeth, 2008). 
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On the other hand, the negative impacts of foreign aid include undercutting incentives for revenue 

collection, undermining government accountability to their citizens and lessening the pressure on 

governments to maintain popular legitimacy (Moss et aI. , 2006). Other negative effects of aid 

include encouraging rent-seeking and con'uption, dampening bureaucratic quality and the rule of 

law, reducing long-run labor supply and capital accumulation incentives (Harms and Lutz, 2004). 

According to Rajan et a1. (2005) and Hassen (2008), aid may seriously affect export performance 

all the way through appreciating real exchange rates of LDCs resulting in loss of competitiveness 

and undermined production of tradable goods ( a scenario commonly known as "The Dutch 

Disease" effect). As Easterly (2005) pointed out, aid has been most ineffective to bring better 

outcomes in SSA. Instead of aid he has suggested democracy and markets as the true source of long­

run development. In his own words; 

Since markets and democracy are such a successful system, they can be a great model to try to 

make aid more like a successful system, to lIy to inspire aid efforts to do less planning Gild 

more searching ... [. .. Thus, without building democratic states and well functioning market 

system, the West 's efforts to assist the rest may do much ill and so little good .. .)(p.6). 

Thus, Easterly'S argument sheds some light on the fact that aid can be effective if it is used in a 

country where strong democratic system and well-functioning markets are in place. Others, such as 

Burnside and Dollar (2000), using regional dummy, verify that aid has been less effective in SSA. 

In sum, there is no conclusive argument regarding the issue of aid appropriateness. At least to come 

up with a summarizing idea, aid can be useful and has contributed to economic development and 

improvements in quality of li fe variables in many countries. Evidence for successful aid is 

particularly strong in targeted programs with defined objectives. 
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But, at the same time, and especially at very high levels over a sustained period, aid could also have 

distorting effects on some of the very outcomes donors hope to encourage through aid, such as 

policy ownership, fiscal sustainability, institutional development, and long-term economic growth 

(Moss et aI., 2005). 

2.1.6 Aid and Aggregate Welfare 

Most of the previous literatures on the economic effectiveness of aid have concentrated on the 

impact of economic growth. Evidence. suggests that aid does contribute to growth (e.g. Hansen and 

Tarp, 2001; Morrissey, 2001 and Gomanee et aI., 2005), although some would qualif'y this statement 

by arguing that aid is only effective conditional on good policies being in place (World Bank, 1998; 

and Burnside and Dollar, 2000). This is one way in which aid can increase welfare, as higher growth 

is likely to lead to increases in aggregate welfare, but there are also other ways. Aid used to deliver 

health and education services, for example, would only affect growth in the long-term, if at all, but 

could potentially impact immediately on aggregate welfare. Accordingly, considering only the 

indirect channel via growth would underestimate the impact of aid on aggregate welfare, and even in 

cases where aid had no significant impact on growth it could still increase welfare of the poor 

(Gomanee et aI., 2004a). 

In fact, it is difficult to examine the impact of aid on poverty across countries directly, as 

comparative cross-country data on measures of poverty over time is extremely scarce and census 

based. For exanlple, in the WDI (2008) database, the data for most of the monetary measures of 

poverty are not available in a continuous basis . So this invites the adoption of other non-monetary 

measures such as HOI, mortality and literacy rates. 
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Gomanee et al. (2004a) using cross-country data and by formulating pro-public expenditure indices 

(weighted and un-weighted), have tried to show the effectiveness of aid in improving human welfare 

- as measured by the HDI and infant mOl1ality rate. As they argued, these are not measures of 

poverty or deprivation, but since they are likely to be correlated with such measures it is possible to 

consider the implications ofthose findings for using aid to increase the welfare of the poor. 

The existing studies of a direct relationship between aid inflows and welfare indicators have adopted 

a standard cross-country growth regression approach, replaced growth with an indicator of welfare 

or poverty as the dependent variable (Gomanee et aI., 2004a and Mosley et aI., 2004). Those studies 

which incorporate government expenditure on social sectors found that this is the transmission 

mechanism for the effect of aid on aggregate welfare. However, to link aid with poverty through 

social sector spending, it is important to know the government expenditures most likely to increase 

aggregate welfare. Gomanee et al. (2004a) described these as pro-public expenditures and 

considered that they may also capture the extent to which expenditures are pro-poor. 

According to UNDP (2002) as cited in Gomanee et al. (2004a), an alternative measure of welfare is 

given by the HDI, an index between 0 and 1 of measures of different dimensions of quality of life, 

especially longevity, education and access to resources. Longevity, as measured by life expectancy 

at birth, is intended to capture the capability of leading a long and healthy life, and an indicator of 

educational attainment (e.g., adult literacy rate, mean years of schooling and enrolment ratios) is a 

proxy for capability of acquiring knowledge, communicating and participating in COl11l11Ullity life. 

Furthermore, real GDP per capita in purchasing power parity dollars represents access to resources 

needed for a decent standard of living. Income is unquestionably an important component of 

welfare, but the HDI allows for other components such as longevity, literacy and mortality rates. 
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2. 1.7 Aid and Roles of Institution 

Throughout the 1970s and 1980s the two-gap model of Chenery and Strout (1966) provided the 

main framework to conceptualize the links between aid and growth, which was subsequently 

extended by Bacha (1990) to incorporate government 's fiscal behavior. And aid was perceived to fill 

gaps that were the most pressing. But currently the popular view is that developing countries suffer 

more from an "institutions gap" and a "policy gap" than a "financing gap" (Dalgaard et aI., 2004 and 

Romer, 1993). To take this into account, the usual empirical framework for testing the aid-HDI 

relationship has started to augment aid with some measure of institution, policy, governance and 

political stability. Burnside and Dollar (2000), Dalgaard et al. (2004), Hansen et al. (2004), Easterly 

et al. (2003) and Hassen (2008) are some of the works done in this line. 

In theory, social capital and institutions may complement each other as well as complement aid. But 

they may also act as substitutes to aid. If social capital and quality of institution enhance growth and 

higher growth leads to less need for aid, then the relationship between social capital (and 

institutions) and aid will be negative (Baliamoune and Lutz, 2004). Nevertheless, the realization of 

the importance of sound public institutions to the development process is a recent phenomenon (e.g. , 

Acemoglu et aI., 2004). 

Most aid effectiveness studies (e.g. Burnside and Dollar, 2000; Easterly, 2003) focused on the effect 

of aid on some macroeconomic outcomes (such as economic growth, HDI and poverty). However, 

relatively less critical attention has been paid to the potential effects of large increases in aid on 

public institutions in low-income countries. To my knowledge, this issue has been discussed 

critically by Moss et al. (2006), where they have theoretically explained the fact that institutions 

affect aid effectiveness and in turn affected by aid. 
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In the conditional aid effectiveness models, there is a contention that aid is thought to work best in 

environments with high-quality public institutions and increasingly, measures of institutions have 

been an explicit factor for aid disbursement and allocation. Thus, institutional development is 

frequently an independent variable thought to affect the efficiency of aid, and thus a legitimate 

factor in selecting aid recipients and determining allocation strategies. This suggests that aid should 

. be selectively focused on countries that are thought to most effectively use resources to engage in 

poverty reduction (Moss et aI. , 2005). 

As Radelet (2003) argues, such logic underlies the International Development Association (IDA' s) 

perfonnance-based allocation process and the Millennium Challenge Account, a new U.S aid 

program that explicitly targets assistance to countries that are thought best able to use additional 

resources (such as reducing poverty). In line with IDA's allocation rule, Bigsten (2006) has 

suggested that donors should delegate more responsibility to the recipients, while at the same time 

creating an incentive structure for good perfonnance. 

In addition to macroeconomic and institutional effects, there are costs of aid related to the structures, 

practices, and procedures of the current international aid system. These include a long-standing and 

well-known list of common complaints about aid: volatility, uncertainty (Moss et aI. , 2005) and 

conditionality of ODA flows, fragmentation of donor efforts, project proliferation and duplication, 

conflicting or dominant donor agendas, competition for staff, and high administrative and oversight 

costs (Brautigam and Knack, 2004 and Moss et aI. , 2005). 

Moreover, in the tax effOli literature, foreign aid is generally expected to reduce tax shares since aid 

provides an alternative, non-earned source of revenue for goverrunents in addition to tax revenue 

(Remmer, 2004; Brautigam and Knack, 2004). Consequently, a government that receives significant 
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amounts of aid is thought to have less incentive to tax and improve its tax administration. That is, 

foreign aid may be used as a substitute for domestic revenue mobilization whilst allowing the same 

level of expenditure. Not only may aid inflows lead to lower tax effort, but it may also slow down 

the development of domestic institutions such as the tax administration in recipient countries 

(Brautigam and Knack, 2004). 

However, the econometric evidence on behalf of this relationship is somehow inclined to the 

negative relationship between tax effort and aid. Using data from Stotsky and WoldeMariam (1997), 

Brautigam (2000) found that 71 % of African countries with aid-to-GDP ratio above 10% in 1995 

had lower than expected tax effOli. 

One of the most usual types of question in most aid studies and debates is "how much is too much 

aid?" i.e. from what point on aid harms institutions, tax effort and different macroeconomic 

outcomes (which is a question of determination of saturation level). In fact, this question is partly 

similar to the medicine model discussed earlier. To answer this, Berg (1997, 2000) suggested that 

aid starts to have negative effects on local institutions when aid flows reach 5% of GOP, which 

would mean that the overwhelming majority of states in SSA region are negatively affected. 

However, Clemens and Radelet (2003) found that the 'saturation point' is highly dependent on local 

conditions, but ranging from 15-45% of GDP. Thus, there is a huge gap between the two results, 

implying that the issue is still open to research intervention. 
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2.2 Empirical Literature 

2.2.1 Aggregated Aid Effectiveness Studies 

Empirical studies on the subject of aid effectiveness have come up with a range of answers for the 

relationship between aid and growth. Boone (1996) found a negative relationship between aid and 

growth and finally concluded that foreign aid seems to finance consumption rather than boosting 

growth in the recipient countries. Boone's finding however refueled the discussions on aid 

effectiveness. In recent periods, Burnside and Dollar (2000) and Collier and Dollar (2002) suggested 

that aid effectiveness is closely related to the macroeconomic policies followed by the country in 

question. Hansen and Tarp (2001), Dalgaard and Hansen (2005), Roodman (2007) and Mehmet 

(2008), to name a few, however, oppose these results on statistical grounds and provide evidence in 

favor of the hypothesis that aid raises growth regardless of the quality of the policy environment. 

Thus, the issue is still debatable and empirical results are inconclusive. 

Eskander et al. (2008) have tried to investigate whether reforms increase aid effectiveness in a 

typical developing country. They have estimated a typical aid-growth regression that includes a 

reform dwruny as one of the explanatory variables and constructed a new policy measure by 

broadening the Burnside and Dollar (2000) policy index to incorporate more variables. They have 

tried to assess aid effectiveness in a reforming country scenario and their finding indicated that 

reform itself is highly significant in fostering growth, though aid is not despite good policy or 

reform, which is contrary to Burnside and Dollar's finding. 

The findings of Burnside and Dollar (2000), however, have been further criticized by a number of 

studies on numerous statistical grounds concluding that their result is too fragile. For example, 
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Mehmet (2008)5 has revisited the aid-growth relationship USIng Bayesian Model Averaging 

techniques to account for uncertainty issues regarding model specification. The finding indicated 

that the data evidence does not support the claim that aid works only in good policy environments: 

aid inflows are not very effective in boosting growth regardless of the quality of the policy 

environment. 

In line with Melunet (2008), Rajan et al. (2005) examined one of the most important and intriguing 

puzzles: "why is it so hard to find a robust effect of aid on the long-term growth of poor countries, 

even those with good policies?" They look for a possible offset to the beneficial effects of aid, using 

a methodology that exploits both cross-country and within-country variation and found out that aid 

inflows have systematic adverse effects on a country's competitiveness, as reflected in a decline in 

the share of labor intensive and tradable industries in the manufacturing sector. 

In another attempt to test the robustness of the Burnside Dollar's result, Baliamoune and Mavrotas 

(2008) have examined the impact of institutional quality and social capital on aid effectiveness and 

found strong evidence that social capital and institutions enhance aid effectiveness. Once they 

accounted for the role of social capital and institutions, the impact of policies tend to disappear. 

Their findings have important policy implications as they indicate conditioning aid allocation on 

good policies may not lead to an optimal (or fair) allocation of aid6 This casts doubt on the 

conclusion reached by Burnside and Dollar (2000, BD to shorten) and the policy lessons derived 

from their findings. 

5 [I can be accessed IIsing Ihe link hllp://economicsbllllelill. vanderbi[I, edll/2008/volllllle 15/EB-080 100 [7 A.pd[ 

6 HOlVever, 10 cOllie 10 Ihis conclllsion, Baliamollne and MaVl'olas (2008) have Iried 10 widen Ihe BD 's policy index by 

introducing macroeconomic variables such as interest rate and credit policy. 

33 



After correcting for the possible problem of endogenity, Rajan et al. (2007) examined the effects of 

aid on growth using cross-section and panel data. Thus, they found little robust evidence of a 

positive (or negative) relationship between aid inflows into a country and its economic growth. In 

their result, there was no evidence that aid works better in better policy (no support for BD's result) 

or geographical environments, or that certain forms of aid work better than others. 

To sum up, the BD's (2000) conclusion that aid can do better when policies are good has elicited 

comments from researchers. Fwthermore, their results have been challenged as being "extremely 

data dependent" (see, Dalgaard and Hansen, 2001; Clemens et aI. , 2004 and Easterly et aI., 2004). 

Eskander et al. (2006) have tried to check the BD' s result and reached a conclusion which partly 

supports the BD's conclusion: " ... the BD conclusion that aid is effective only in the presence of 

good policy holds in an economically narrow but meaningful range, although aid often works only 

with diminishing returns . . . ". 

Three mam arguments have been advanced by Masud and Yontcheva (2005) to explain the 

disappointing results of most empirical aid effectiveness studies. The first argument is that aid is 

misallocated - that is, donors give aid for strategic reasons to the wrong recipients .. Secondly, aid is 

misused - that is, recipient governments pursue non-developmental agenda with the aid. The third 

argument is that GDP growth is not the right measure of aid effectiveness (e.g., see Boone, 1996; 

Masud and Yontcheva, 2005; Berrnopong and Elizabeth, 2008). 

Specifically, Boone (1996) tested the last argument by examining the impact of aid on changes in 

Basic HWllan Development Indicators such as infant mOltality, primary school emollment and life 

expectancy, instead of using GDP growth rate. Similarly, Alesina and Dollar (1998) studied the 

pattern of allocation offoreign aid from various donors to receiving countries. 
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2.2.2 Disaggregated Aid Effectiveness Studies 

Most recent researchers who have studied the effectiveness of aid are dissatisfied with the use of 

aggregate aid. The disaggregation of aid may take different forms such as sectoral disaggregation 

(e.g., health and education etc.), donor type disaggregation (e.g., bilateral and multilateral), purpose 

disaggregation (e.g., emergency, social and developmental etc), duration (short, medium and long­

term) and form disaggregation (e.g. , loan and grant) etc. Therefore, the following section is 

particularly devoted to a review of disaggregated aid effectiveness literature. 

Ouattara and Strobl (2000) proposed that the ambiguity on aid effectiveness literature may be a 

result of ignoring different types of aid, such as project or programme aid. By disaggregating total 

aid into these two categories, they found evidence that project aid inflows affect growth positively 

whilst the impact exerted by programme aid is negative. However, there was no evidence that good 

policy enhances the growth effect of either of these two types. Except the aid measures, they have 

used the same variables and the exact data set as in Easterly et al. (2003), which is an expanded data 

set of the original one used by BD (2000). But they came up with entirely different result. 

Recently, Asiedu and Nandwa (2007) examined the effectiveness of education sector aid on growth. 

They have disaggregated the aid data into primary, secondary and higher education, and run separate 

regressions for low income and middle income countries. Their analysis covered 90 developing 

countries over the period 1990-2004 and they have used a dynamic panel data estimator proposed by 

Arellano and Bond (1991) and Blundell and Bond (1998) for their estimations. They found that the 

effect of aid varies by income as well as by the type of aid; in low-income countries, aid for primary 

education enhances growth, while growth in middle income countries is promoted by aid for higher 

levels of education. 
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In addition, the question of aid effectiveness has been tackled by disaggregating aid into 

"productive" and "unproductive". Economidesa et al. (2004) have constructed a model of a small 

growing open economy that distinguishes two effects from foreign transfers: (i) a direct positive 

effect, as higher transfers allow the financing of infrastructure; (ii) an indirect negative effect, as 

higher transfers induce rent-seeking competition on the part of self-interested individuals. There was 

evidence that aid has a direct positive effect on growth, which is however significantly mitigated by 

the adverse indirect effects of associated rent-seeking activities. 

The BD (2000) finding, i.e., aid works in a good policy environment, has still been challenged by 

scholars. Reddy and Minoiu (2006) disentangled the effects of two components of aid as a 

developmental, growth-enhancing component, and a geopolitical, possibly growth depressing 

component. The effect of developmental aid was significant, large, and withstands a battery of 

robustness checks including alternative proxies for developmental aid, specifications and treatments 

of outliers. Nonetheless, they found no evidence of diminishing returns to aid nor that aid is only 

effective in good policy environments -- they rejected both the policy and medicine hypothesis. 

On the other side of disaggregation, Feeny and Ouattara (2000) analyzed the impact of aid on 

agricultural GDP growth and household consumption by disaggregating GDP into its various 

components. For this, they have utilized the dataset which has been used by Easterly et al. (2003) by 

augmenting it with sectoral GDP data from the World Bank (2005). Their findings suggested that 

foreign aid exerts a positive and statistically significant impact on the growth of per capita 

agricultural GDP and household consumption. With this result, they went on to conclude: "scaling 

up of aid will therefore contribute to the achievement of the MDGs" . However, the MDGs constitute 

much broader goals and details than growth of agricultural GDP and household consumption. 
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An empirical study by Masud and Yontcheva (2005) on the effects of aid on two human 

development indicators shows that aid reduces infant mortality and improves school enrollment. In 

addition, Dreher et al. (2006), using a dynamic panel estimator to investigate the effects of education 

aid on educational attainments in LDCs, found that aid has a robust and statistically significant 

positive effect on primary school enrollment rates. Using similar methodology and policy variables 

as Dreher et al. (2006), Michaelova and Weber (2006) investigated the effects of education aid, 

measuring education outcome as both primary school enrollment and graduation rates, found small 

statistically significant positive effect of aid on primary school enrollment and completion rates . 

The above relationship between aid and components of HDI also got support from Gomanee et al. 

(2004a), who found that a 10% increase in lagged aid appears to be associated with a 2% increase in 

HDI. The results for infant mortality were generally weaker; a 10% increase in aid appears to be 

associated with a 4% reduction in infant mortality. 

Recently, Bermopong and Elizabeth (2008) investigated whether external aid has a significant effect 

on human capital formation in LDCs using panel data from a large number of developing countries 

over the period 1990-2004. Specifically, they studied whether external aid targeted to education and 

health sectors increase primary school enrollment and completion rates and whether aid to the health 

sector decreases child mortality rates. They found that aid has a significant positive effect on 

primary school enrollment and completion rates, but aid to the heath sector significantly decreased 

child mOIiality rates in countries considered in their study. 
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III. Methodology 

In this section, the methods and approaches used (applied) in this study are described, and organized 

into four sub-sections. The first sub-section briefly presents the theoretical base for how foreign aid 

is incorporated into economic growth by focusing on different growth models (both classical and 

new ones), which actually points to the empirical specifications of the models upon which this study 

is crucially based. The second sub-section is devoted to the formulation and development of the 

estimable empirical models. The third part, however, shortly summarizes the issues of estimation 

techniques and test of hypotheses. The last sub-section, winds up the entire section by providing 

reasons for sample selection, describing the variables and data soW'ces. 

3.1 Specification ofthe Model 

3.1.1 Theoretical Framework 

3.1.1.1 Foreign Aid in the Context of Growth Models 

The macroeconomic link between foreign aid and economic performance (especially growth) has 

been the major area of controversy in different studies and textbooks. In fact, most of the scholars in 

the field base their discussions and arguments on different growth models. Earlier studies, such as 

Boone (1996), have considered the neoclassical growth model. However, the recently emerging aid­

growth studies (e.g., Hansen and Trap, 2001; Easterly, 2003; Easterly et aI. , 2004; Alemayehu, 

2004; Alemayehu and Befekadu, 2005 and Hassen, 2008) not only take up the neoclassical growth 

model but also take into account other determinants of growth such as location and geography, 

institutional quality, governance issues, colonial history and human capital. 
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The production function considered in the neoclassical (especially Solow-Swan) framework is of 

Cobb-Douglas type, where, the function exhibits constant returns to scale and inputs have positive 

but diminishing marginal productivity. In short, with labor-augmenting teclmical progress, the 

production function in its generic form is given by: 

Y [K(t) , A(t)L(t)] = [K (t) r [A(t)L(t) r-a 
- - - (15) 

The marginal (i) and the Inada (ii) conditions are: (i) Y L, Y K > 0 and Y LL, Y KK < 0, and 

As shown in (16), dividing both sides of the function in (15) by efficiency term (AL) yields the 

relationship between output per effective labor and effective -capital (i.e. the intensive form)7. 

o 
y (kD )a - - - (16) 

The above equality implies that output per effective labor is an exponential function of effective 

capital (capital per effective labor). The change in effective-capital over time is8
, 

k = [ K ] _ K [L 1 [_1 ] -K [ A 1 [_1 ] ---(1 7) 
[AL] L AL A AL 

Thus, the rate of growth of effective-capital can be derived as, 

71 drop the lime variable here and elsewhere when the meaning is plain. 

8 A dolan a variable indicates the ftl'sl order derivative of the variable with respect 10 time (/). For example, Y 
a/ways denotes (dY/ dt) 

39 



o 
k 
o 
k K [n [~) ---(1 8) 

The equation of motion for the aggregate stock of physical capital (K), which indicates the 

investment-requirement function, is given by: 

K 

K 

I-uK 
K 

I 
=--u---(19) 

K 

where, 8 is the rate of depreciation of physical capital which is assumed to be constant. Thus, 

substituting the above equation (19) into the rate of growth of effective capital (18) yields the 

following simplified relation (20): 

D 

k 
D 

k 

where, the variables gL and gr in the function (20) indicate the growth rate of labor and rate of 

improvement of technology, respectively. However, in the neoclassical framework of growth, saving 

is equal to investment (S=I) and it is some linear function of national income (Y), i. e. saving (S) = 

sY, where, 's' is the rate of saving. Therefore, equation (20) can be written as, 
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Equation (21) is the fundamental dynamic growth equation, which indicates that the growth rate of 

effective capital over time is determined by saving rate (s), output-to-capital ratio, rate of 

depreciation (8), rate of growth of labor (gL) and technology (gT). The curvature of the production 

function along with the Inada conditions ensures that there is a unique steady-state level of capital 

per worker, k*: satisfying sy = (8 + gT + gL) k*. At steady state per capita capital, (k*), output, 

capital and consumption per unit labor should grow at the rate of exogenous technological progress 

(gT) and are therefore independent of parameters of production (a) and rates of saving, depreciation 

and labor force growth (anything else, including politics, policies and institutional arrangements)9 

In macroeconomics literature, the variable which attracts more attention is the output per capita 

(Y/L= y): it is a variable used frequently by researchers to measure aid effectiveness (e.g., Easterly 

et aI., 2004; Hassen, 2008 and Daniel et aI. , 2005) and economic performance (e.g. World Bank, 

2005). Following Hibbs (2004), the growth rate of output per capita (gy) can be obtained as: 

D D D D 

Y 
D 

Y 

1 dy 

dt 

1 8f(k) 
D 

8k 

dk 

dt 
---(22) 

D 

Y 
D 

Y 

9 For further comparative statics and discussion, please refer Hibbs (2004). 

41 



o o 0 0 0 o o 
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o 

f '( k) k 0 f '( k ), k 
o 0 ' k = 0 

k a 
k 

---(23) 
o = o 

y y k y k k 

If capital commands its marginal product at every instant, C1. denotes the capital's share of output. 

0 0 

Y k 
Given 0 = a 0 

y k 

As shown in (24), the rate of growth of per-capita output (gy) is determined by the rate of growth of 

per-capita capital (gk), where, the latter can be obtained by; 

Therefore, substituting gk from equation (25) into gy in (24) gives, 

Thus, to express the investment variable (I) in the form of per output terms, equation (26) needs to 

be convelted into one that expresses investment per GDP on the right hand-side (see; equation 27), 
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In equation (27), investment can be disaggregated into investment by private (Ip) and government 

(Jg). Furthermore, assuming that a fraction om' of aid is invested by the government, with the rest 

(l-m) representing consumption or waste, equation (27) can be re-written as: 

Indeed, private investment (Jp) can be decomposed into investment from domestic sources (Jd = 

domestic savings, Sd) and investment from foreign sources (I.!). The latter component (I.!), mainly 

reflects the net FDI inflows, therefore, equation (28) can be refined further as; 

~[Y(mAid Sd FDI)] } 
gy=all K Y +-y+y - [O+&+gT] +gT---(29) 

where, 'm ' shows the fraction of foreign aid actually turned into investment by the recipient 

government (= dJ/d(Aid)) , but (l-m) captures the possibility of aid fungiblity. According to Hassen 

(2008), 'm' is termed as "marginal propensity to invest out offoreign aid'. 

Thus, using panel data regression framework, equation (29) can be reformulated as, 

In equation (30), representing all the right-hand-side variables (the variable of interest and control 

variables) by a vector X, then the model can be written compactly as, 
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[g J. =Bo+BX;,+B,+B,+V;,---(31) 
y " 

where, ai, at and Vit denote country-specific effect (measure of individual heterogeneity), time-

specific effect and idiosyncratic error term, respectively, Furthermore, i and t indexes country and 

time, respectively. 

The neoclassical framework discussed above takes account of some of the determinants of growth. 

However, the model overlooked some other important determinants such as the effect of 

institutional quality, good governance, human capital, policies, geographic factors and other 

qualitative determinants of growth. This gap, however, motivated researchers in the past to study the 

issue of aid effectiveness in different angel and estimated varieties of Aid-Growth regressions (e.g. , 

Easterly, 2003; Dollar and Burnside, 2000; Easterly et aI., 2004 and Hassen, 2008). In fact, their 

research outcomes were in support of the inclusion of the above sets of variables - the regression 

coefficients of those variables are significantly positive. 

In this thesis, some basic determinants of growth which are missing in the neoclassical growth 

model, such as the proportion of land in the tropics and malaria prevalence to proxy geographic 

factor, Freedom House's civil liberty and political right indicators to proxy the quality of institution, 

percentage of education expenditure to proxy human capital, are included. However, the 

consideration of such proxies is not ad hoc, rather it is in line with previous studies such as Easterly 

(2003) , Roodman (2007), Brempong and Elizabeth (2008) and Hassen (2008). 

Before proceeding to the formulation of empirically estimable models, I think it is wOllhwhile to 

make a bird 's eye view on some of the related studies that extend the neoclassical growth model. In 

their effort to include the growth effect of human capital , Mankiw et al. (1992) show that an 
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augmented neoclassical model that includes a broad measure of capital is able to explain statistically 

around three quarters of the cross-national variation in levels of prosperity. 

In addition, Baro (1991), Baro and Martin (1995), Mankiw et al. (1992) and Agenor (2004) 

confirmed that if the concept of capital is broadened, however, to include human as well as physical 

capital stocks, the conditional convergence prediction of neoclassical growth theory receives much 

better empirical support. As Hibbs (2004) puts it, "with a traditional conception of capital, the bare 

bones Cobb-Douglas neoclassical model calIDot possibly account for the wealth and poverty of 

nations". 

Hibbs (2001 , 2004) has reviewed the main features of neoclassical growth theory, with an eye to 

seeing what it has to say about the causes of wealth and poverty among nations. He argued that 

outside the OEeD and a comparatively small circle of other countries (e.g., 'Asian tigers'), 

neoclassical models contribute little to identifying the deeper sources of cross-national patterns in 

growth and productivity. He then goes on to discuss the recent advances in the empirical analysis of 

economic perforn1ance that feature the influence of politics, policy and institutional arrangements on 

entrepreneurship, innovation, investment and the efficiency with which factor inputs are transformed 

into output. 

Another approach taken by Olson et al. (2000) applies growth accounting to the traditional 

neoclassical model in order to identify country-specific determinants of the' Solow residual' (total 

factor productivity). Thus, differentiating the neoclassical generic production function with respect 

to time for the j,h economy, and then dividing tlu'ough by Y (output) to find the growth rate of 

output, yields a national income accounting equation: 
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[; 1 (a K ),, [ ~ l+(a,)p[~ 1+Rp
---(32) 

The total factor productivity -- residual (Rjt) -- can be partitioned into country-specific productivity 

effects, R(j), and random shocks, (rjt), where the former supplies the main channel by which politics, 

policy and institutions affect economic growth. Their regression experiments using the above model 

produced strong statistical evidence that the measures of institutional quality exert large effects on 

international differences in country-specific total factor productivity. 

In addition, Hall and Jones (1999) and Acemoglu et al. (2000) hypothesized reduced form equations 

representing the straightforward idea that politics, policy and institutions are what determine the 

scale of factor inputs and their efficiency in producing value added. The general regression equation 

considered in their study is: 

Jr(y)j =a+ fJP~ +r~ +'1--(33) 

where, y denotes output per worker, P J represents politics, policies and institutions; and Z is a vector 

of additional control variables. Their findings implied that the PI variables affect growth through 

increasing the availability and productivity of factor inputs. Thus, in sum, those studies reviewed 

above suggest the need and possibilities to extend the neoclassical growth model into different 

dimensions. 
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3.2 Estimable Econometric Models 

In addition to the above extensions and modifications on the neoclassical model, it is a well 

documented fact in the literature that the expected benefit obtained from aid in the neoclassical 

model is confined to the growth rate of output per capita. However, so far as the concept of 

development is concerned, it is substantial to broaden the expected outcomes of aid to poverty 

reduction and improvement of HDI. To this end, in this thesis, attempt is made to widen the benefits 

obtained from aid and test whether aid is effective enough to affect those outcomes. Thus, based on 

the theoretical framework developed earlier, the following general regression model is specified. 

where, y represents the vector of benefits realized from receiving aid such as GDP growth rate (gy), 

reduction of infant mortality rate (M), and improvement in literacy rate (L). And X' is a vector of 

control variables which are absent in the neoclassical growth framework, such as institutional 

quality indicators, policy variables, geographical variables and other interaction terms. The subscript 

'j' refers to the regression equation for the jlh expected benefit of foreign aid. 

Accordingly, the number of equations to be estimated G) is determined by the number of benefits 

realized from aid. Therefore, methodologically, this study tries to extend the horizon of the 

neoclassical aid-growth nexus by broadening the outcomes of aid and incorporating other important 

variables from the newly emerging literature on aid and poverty (such as the literature on institution, 

governance, policy and geography). 
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The model in (34) is too general that the jobs offurther simplification, localization and reshaping are 

undeniable; it is impol1ant to come up with the estimable version of the model. Thus, based on the 

theoretical arguments and the research objectives, the following sets of estimable models are 

formulated. From equation (34), 

(Yit) . =a +BXi/ +B' Xit '+cit -----(35) 
) 

where, j = gjh L or M 

Therefore, there are three empirically estimable models namely, Growth equation (gy) , Mortality 

equation (M) and Literacy equation (L). As to what X and X' constitute in the three models (G, L 

and M), there are some common variables which affect all the dependent variables (for example, 

aid, population growth rate and policy variables) but the remaining variables are equation-specific 

such as technological improvement, sectoral expenditure and aid. In each equation, interaction terms 

(e.g., aid*policy) and square of some variables (e.g. , aid2 and policl) are included to check for 

diminishing returns and non-linearity. To be specific, the three models are specified below from 

(36)-to-(38). 

where, Aid is net aid transfer (NAT), Aidsqu is foreign aid squared and polic/o is a variable 

indicating the 'goodness' of macro-policies. The variable Aid*policy is an interaction term between 

aid and policy, and it essentially shows whether the effectiveness of aid in boosting economic 

growth is conditioned on the existence of good macro-policies. The policy variable comprises of 

10 In the original Burnside and Dollar (2000) and laler in Easlerly el al. (2003). policy is conslrucled by regressing 

GDP growth rale on all variables in X and measures of the budget surplus, inflation and openness, and llsing the latter 

three to construct a policy induced predicted growth rale. 
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three macroeconomic policy indicators- inflation rate, budget surplus as a percentage of recipient' s 

GDP and openness to foreign trade. The data for such variables are obtained from WDI (2008) and 

DAC-OECD (2003) databases. 

Following the approach used by Burnside and Dollar (2000), Easterly et a1. (2003), Hansen and Trap 

(2001) and Hassen (2008), the policy variable is generated from the regression of GDP growth rate 

on all control variables (X) including indicators of macro policy (inflation rate, budget surplus and 

openness). The openness variable considered for this study, which is retrieved from WDI (2008), is 

the ratio of the sum of export and import to GDP (i.e., (X +M)/GDP). This openness variable is 

preferred to the close-open dummy, because it enables one to show the extent of openness to trade. 

Furthermore, tit (= Vu +8;+ 8,) is a composite error term comprised of an idiosyncratic error term 

(Vii)' country heterogeneity (8;) and time-specific effect (8,). 

In the estimable model specified above (36), the vector X constitutes other control variables, which 

can possibly affect economic growth (which is proxied by GDP growth). Those variables are 

variables that have been used in the literature to explain growth. This includes level of savings, the 

net flow of capital (proxied by FDI), initial condition, quality of institutions, proportion of land in 

the tropics (to proxy geographic factor), number of people assassinated (to proxy political 

instability), ethnic fractionalization index (to proxy social conflicts), education expenditure, labor 

force growth rate and life expectancy. 

In this study, the proxy considered for institutional quality is Freedom House ' s political ri ght and 

civil liberty index. The choice of such proxy is guided by data availability. However, a somewhat 

better proxy, the International Country Risk Guide (ICRG) variables, which consist of subjective 

scores on five aspects of politics, policy and institution relevant to the security of property rights in 
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various countries and periods, is failed to be accessible. Thus, the effort made to get the data on 

those variables was not successful. 

Some studies such as Burnside and Dollar (2000) and Gomanee, et al. (2005) predict that with good 

policies aid works to improve living conditions in receiving country. However, others (e.g., Easterly, 

2003) argue empirically that aid does not have any effect on growth on account of the fungibility 

and misuse of aid. Therefore, signing the coefficient of aid (PI) in (36) a priori is not easy, and thus 

remains an empirical issue. However, aid square is expected to have a negative sign, because of the 

fact that aid is expected to exhibit diminishing returns, i.e., receiving excessive aid in a continuous 

manner may tend to reduce its role of promoting growth or improving HDI as argued by 

Easterly(2003), Hassen (2008) and Bremopong and Elizabeth (2008), among others. 

The other two regression equations (37 and 38), which try to show the effects of sectoral aid and 

other control variables on adult literacy and infant m0I1ality rates, are specified below. Most of the 

control variables which are included in these models are consistent with studies conducted by 

Gomanee et al. (2004a, 2004b), Bremopong and Elizabeth (2008) and Masud and Y ontcheva (2005). 

[L1, -80 +61Aidil +~AidSquil +~ll\Q, +~Ir\QSq, +Bs (Aid*~i' +~GR(J[p~, +B.,GEedJ c" 

+~ (te.chistld\ +£" ......... (37) 

where, 'L' indicates adult literacy rate", 'Aid' is aid allocated to education sector, INQ is an index 

for good institutional setup, 'GEeduc' is domestic expenditure on education and (tech! stud) is a 

variable representing the teacher-to- student ratio. 

11 According to UNESCO's definition, adult literacy rate is the percentage of people age 15 and above who can 

understand, read and write a shorl, simple statement on their evelyday life. 
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As to the expected sign of the parameter estimates of model (37), which is actually based on the 

findings of the studies conducted thus far, for the coefficient of aid variable, the results from 

previous studies are mixed. For example, Dreheret al. (2006) and Michaelova and Weber (2006) 

come up with a result that aid works to improve the rate of literacy (81 >0) while other studies 

concluded that aid is ineffective to improve the rate of literacy, ceteris paribus. Thus, a priori its 

sign is indeterminate. For the variable, square of aid (AidSqu), almost all of the related literature 

(especially, the Medicine model studies) report a negative sign implying diminishing returns to aid ( 

8, <0). As this study substantially depends on the Policy and Medicine model studies, a negative 

coefficient of aid squared is expected. 

The coefficient of real GDP growth is expected to be positive (86 >0). However, such expectation is 

in li ne with the findings of previous studies such as Brempong and Elizabeth (2008) and Masud and 

Yontcheva (2005)-economic growth improves literacy rate. Moreover, these studies contended that 

good institutions and policies are expected to improve rate of literacy i.e. (B3 >0). Thus, the 

coefficient of the interaction term (Aid*INQ) is expected to be positive, hoping that aid works if the 

recipient government is governing well . 

Gupta et al. (1 999) find that public expenditures on education lead to increased school enrollment 

rate in LDCs, i.e., (8, >0). Furthermore, Baldacci et al. (2004) show that expenditure on education is 

the only significant determinant of primary school enrollment. In fact, the amount of expenditure 

allocated for a sector in reality implies the government's commitment to improve the outcome 

generated from that sector (however, effectiveness is another question!). Thus, sharing this idea, and 

presuming that a govemment spending more on a sector improves that sector' s outcome, a positive 

effect is hypothesized. 

51 



The coefficient of the teacher-to-student ratio (Bs) variable (taken as a proxy to the quality of 

instruction), however, may lead us to the concept of production function. When we take teachers as 

one of the inputs to the teaching process and the students as output, more teachers enable one to 

have more students, i.e., helping to increase literacy rate. Alillual reports of UNESCO on education 

strengthen this argument and disclose the need for teachers' development to increase literacy. Based 

on these arguments, a positive coefficient of the variable (Bs >0) is expected. 

The third regression equation, (38), models the effect of aid given to health sector and other control 

variables on under-five mOliality rate. The model in its level form is, 

[Ml, = 1Xo +~Aidit +~AidSquit +a)NQt +a4 (Aid * INQt) + asGRGDPPCit +a6Socialit 

+~(doclpat)it+&it ""'" (38) 

where, M12, Aid, (doc/pat) and social are variables indicating infant mortality rate, health sector aid, 

doctor-to-patient ratio and social spending (proxied by expenditure on education), respectively. The 

other variables are defined in the literacy equation, (37). The results of previous studies indicate that 

the sign of the coefficient of aid can be either positive or negative. For example, Gomanee et al. 

(2004a) find that aid improves human welfare and decreases infant mortality. However, the other 

strand of literature believes that it does not reduce mortality. Thus, no a prior sign is given to it. The 

same holds for the coefficients of aid squared and the economic growth rate. 

Furthermore, education is considered to be one of the tools which help to reduce mortality--

educated people care more about their health and the health of others (Gupta et aI., 1999 and Masud 

and Yontcheva, 2005). Thus, a6 is expected to be negative. 

12 According to World Bank (2008) definition, average IInder-5 mortality role is the probability that a newborn baby will 

die beJore reaching age five ond sllch probability is expressed as a rate per 1000. 
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3.3 Estimation Techniques, Hypothesis and Specification Tests 

This section explains the estimation techniques applied and the tests carried out to detect and correct 

different specification problems. One of the challenges in the process of estimation, which is 

common to most macroeconomic variables, is endogeneity. To correct for this problem, this study 

chooses to adopt the Generalized Methods of Moments (GMM) methods of estimation. It is chosen 

because the GMM estimator consistently estimates dynanlic panel data model, produces substantial 

efficiency gains and performs better in small samples. It has been applied in recent dynamic panel 

data studies such as Bermopong and Elizabeth (2008), Hassen (2008) and Roodman (2007). 

Burnside and Dollar (2000) and Easterly et al. (2004) estimale a number of variants of equation (36) 

using simple OLS and 2SLS, where for the latter all variables in X are assumed to be exogenous. 

However, there are a number of potential econometric problems in doing so. First of all, as pointed 

out by Hansen and Tarp (200 I), many of the variables in X are likely to be endogenous. Thus, to 

shed more light on the choice of this estimation technique (GMM), the following general Dynamic 

Panel Data (DPD) model is considered: 

Lagging the above model , (39), one period we will have: 

Yit - I = a+ PYit-2 + BJ((-[ +~ +~ + ~(-[ ---(40) 

As shown in (39) and (40), both (Yit) and (Yit-l) are a funct ion ofai and at (which are part of the error 

term, Git). This makes an OLS estimator biased and inconsistent even if Vit is not serially correlated. 

On the other hand, the within-estimator runs an equation of the fOlm 
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Again, y;'_1 is correlated with V ;. by construction. Thus the within estimator is biased (e.g., Nickell , 

1981 computed this bias) and its consistency depends on 'r being large. The model in equation 

_ (39), however, includes as one of the regressors a lagged dependent variable (Y;'_I). In such a case, 

the usual approach to estimating a fixed-effects model -- the Least Squares Dummy Variable 

(LSDV) estimator -- generates a biased estimate of the coefficients and also leads to incidental 

parameter problem. Furthermore, the random effects General ized Least Square (GLS) estimator is 

also biased in a Dynamic Panel Data (PDP) model. The problem arises because the GLS method 

entails quasi-demeaning of variables using some' ).', i.e., 

In the right-hand-side, the first and third terms are correlated, which leads to biased and inconsistent 

parameter estimates. 

Anderson and Hsiao (AH for short) (1981), suggested differencing equation (39) to get rid of the 

time and country-specifi c effects and tried to find instruments which are uncoTI'elated with the error 

term. However, this method leads to consistent but inefficient estimates of the parameters because it 

does not make use of all the avai lable moment conditions. Latter, Arellano and Bond (1991) 

proposed a GMM procedure that is more efficient than AH (1981) method. They argue that 

additional valid instruments can be obtained in a dynamic model if one utilizes the orthogonality 

condition that exists between lagged values of y;, and the disturbance teml (Vi,). FUllhemlore, to 
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check for validity of those instruments, Arellano and Bond (1991) introduced Sargan's test of over 

identifying restrictions. 

Later, Arellano and Bover (1995) and Blundell and Bond (1998) unified the GMM framework for 

looking at Instrumental Variable CIV) estimator for dynamic panel data models. This method 

eliminates individual and time effects by computing orthogonal forward deviation. Orthogonal 

deviations as proposed by Arellano (1988) and Arellano and Bond (1995) express each observation 

as the deviation from the average of the future observations in the sample for the same individual 

and weight each deviation to standardize the variance (see Baltagi, 2005). The orthogonal forward 

deviations use the same instruments as in Arellano and Bond (1991) but add some other lagged 

values as instrument. 

Thus, Arellano and Bover (also called system-GMM) estimation teclmique, which actually considers 

all the right-hand-side variables as endogenous, is more appropriate to handle the problem of 

endogenity by providing a wider choice of instruments than the Arellano and Bond (1991 ) 

technique. 

3.3. 1 Tests of Hypotheses and Misspecification 

The main types of hypothesis tests conducted in this study are parameter tests, specification tests 

and misspecification tests. As usual, to carry out parameter tests, the t-test (for one parameter) or F­

test for several parameters is used. It is known that estimating heteroscedastic and serially 

correlated errors with the assumption of homoscedasticity and no autocorrelation wi ll yield 

consistent but inefficient estimates (Sichei, 2008). Thus, to detect the presence of autocorre lation the 
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Durbin-Watson statistic III panel data framework and the Arellano and Bond's AR test are 

considered. To correct for such problems, if detected, the approach considered is to accept the usual 

estimates, but to calculate their robust standard errors (Baltagi, 2005). 

For the growth regression model specified earlier, to test for stationarity (unit roots), Levin, Lin and 

. Chu (LLC) and Im, Pesaran and Shin (IPS) tests are applied. In both tests, the null hypothesis to be 

tested is 'there is unit root'. Both tests begin with the following; 

If ip;i<l, Yit is weakly (trend) stationary. On the other hand, if ip;i=l, then Yit contains unit root. 

Thus, the general Augmented Dickey-Fuller (ADF) model is, 

p ; 

~Yit = (1- Pi )Yil - I + EXit + L Pij~Yil-j + Cit - - - (44) 
j=1 

Therefore, according to these tests, the null hypothesis (Ho) to be tested is (1- p;) = 0 against the 

alternative (HI) that (1- p;) '" O. The LLC test differ from IPS test where the former assume 

common unit root (Pi = p) and the latter assumes individual unit root (Pi #p). To check for the 

presence of cointegration with the null hypothesis "there is no cointegration", the Engel-Granger 

(EG) based Pedroni (2004) test is utilized. The general approach is to obtain residuals from the 

regression (43) and then test whether the residual is integrated of order I , I (1), just like in EG-2 step 

procedure ( i.e. testing of TJi = 0 in 45). Thus, the auxiliary regression is; 
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Pi 

l:ieit =: lJieil - 1 + L lJitl:i eit _ j + Vii - - - - - (45) 
j=1 

Thus, Pedroni 's panel cointegration statistic is constructed from the residuals of the auxiliary 

regression and shows that the standardized statistic is asymptotically normally distributed. 

3.4 Data Sources, Description and Sample Selection 

The input data used in th is study is obtained from different sources including the IFS CD-Rom, 

World Development Indicators (WOI) and Global Development Finance (GDF) databases of the 

World Bank, Organization for Economic Co-operation and Development (OECD) CD-Rom, 

Freedom House's online databases, Roodman (2007) aid data file and regional reports. However, to 

examine the data and to make it ready for regression analysis, graphical presentation and summary 

descriptive statistics are also presented in the first prut of the next section. 

The aid variable (NAT), which is considered for the growth equation (36), is obtained from of 

Roodman's (2007) data file. The data covers a period from \960-2007 and nets out all the 

repayments and cancelations of loans. The sectoral (education ru1d health) aid data, which is used in 

the mortality and literacy equations, is obtained from the Aid Activity (AA) database. The aid in AA 

(also known as the Creditor Reporting System-CRS) comes from donors, including the 22 member 

countries of the OECD's Development Assistance Committee (DAC), the European Commission 

and other international organizations. The database covers DAC donors' bilateral aid (including 

projects executed by non-governmental organizations and multilateral institutions on behalf of the 

donor), and projects by the World Bank, the regional development banks and some UN agencies. 
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The CRS's sectoral classification contains the following broad categories: social infrastructure and 

services (covering the sectors of education, health, population, water, government and civi l society), 

economic infrastructure and services, production, multi-sector and non-sector allocable. In the CRS 

database, each sector is also defined through a number of purposes and detailed activities. For 

example, the education sector encompasses: (i) Education Policy and Administrative Management; 

(ii) Basic education; (iii) Secondary education and (iv) Post-secondary education. The health sector 

activities are also broadly classified into (i) general health and (ii) basic health. 

The health and education sector aid data for the period 1973 to 2007 is used for empirical analysis. 

The choice of this period is dictated by the availability of data. Given that sectoral aid data are only 

available from 1973, the econometric analysis is based on seven four-year periods, one three-year 

and one two-year periods. The data for each variable is averaged for four years to (1) reduce the 

shake (noise) observed in the annual data and (2) be able to analyze those macro variables in terms 

of average than individual year basis. 

The countries which are included in the regression analysis are listed in appendix 1. However, the 

criterion considered to include a country in the econometric analysis is the presence of crucial 

variables (e.g., aid, literacy rate, mortality rate and GDP growth rate) for that country (those 

countries which have missing data for crucial variables for more than 5 periods are dropped from the 

regression analysis). 
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IV. Results and Discussion 

This section presents both descriptive and econometric results and discussion of especially the key 

variables of interest (foreign aid and Human Development Indicators, HDI). It is organized into two 

broad sub-sections. The first sub-section presents and discusses descriptive results of foreign aid and 

HDI. Here attempt is made to show how foreign aid and components of HDI are trending and co­

trending, which in fact points to the statistical relationship. In general, the data is explored to 

visualize the behavior and trend of the variables over time and across countries. To substantiate the 

discussion made in the descriptive part and to be able to test some workable hypotheses of the study, 

the second sub-section (4.2) gives due attention to the econometric analysis and statistical inference. 

4.1 Descriptive Results 

4.1.1 Human Development Indicators Trend in SSA 

As the objective of this study is to show the macroeconomic link between different forms offoreign 

aid and HDI, in this sub-section a short summary is presented about the basic indicators of human 

development in SSA in particular and Africa in general. These include growth rate of GDP per 

capita, adult literacy and under-five mortality rates. As shown in Figure 2, the growth rate of GDP 

per capita, which is one component of HDI, is exhibiting a highly fluctuating trend over the period 

under consideration. 

The periods 1980-83 and 1992-95 are shown to be the period of recession. Furthermore, the growth 

trend exhibited in the period 2004-2007 is just the opposite of what it has been during 1964-67 and a 

polynomial trend line yields a 'U' shape. In sum, the region's growth, as proxied by per capita GDP 
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growth rate, has shown improvements over the period 1992-2007. This implies that the recent GDP 

growth record of the region is somehow promising and encouraging one. 
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Figure 2: Per Capita GDP Growth Rate (%) in SSA (4-year average from 1964-2007) 

The Human Development Index of the region in 2008, which is calculated based on data on life 

expectancy from UN (2007), on adult literacy rates from UNESCO Institute for Statistics (2003, 

2008a), on combined gross enrolment ratios from UNESCO (1999, 2008b), and on GDP per capita 

(2006 PPP US$) from World Bank (2008c) indicate that out of those countries which have been 

identified as low HDI, 24 of them are in SSA. In recent periods, even though the region is showing 

some remarkable performance in terms GDP growth, the human development index rank of the 

region is still lower than other regions of the world (i .e. other components of HDI such as life 

expectancy, adult literacy rate, and infant immortality rate are still low). 
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A more recent data from the OECD-DAC database and WDI (2008) on literacy rate strengthen the 

argument that adult literacy rate is improving over time. The average literacy rate for SSA region 

over the period 1972-2007 is found to be 46, which is less than the average literacy rate of 62 over 

the period 1999-2006. In fact, thi s literacy rate of 62 is quite higher and better than what it has been 

in earlier periods but it signals the need for further efforts to realize one of the Millennium 

Development Goals of attaining universal education targeted by member states of the United 

Nations. 
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Figure 3: Adult Literacy Rate in SSA Four Year Average (1972-2004) 

Another component of HDI considered is mortality rate. According to the harmonized estimates of 

the World Health Organization (WHO), UNICEF, and the World Bank (which is based mainly on 

household surveys, censuses, and vital registration), on average, the mortality rate in the region of 

SSA has declined over time. A four year average data on infant mortality rate from the WDI (2008) 

pointed out that, for the region, under-five mortality rate has declined from 239 in period 1964-67 to 

141 in 2004-2007. In fact, the average over the period 1964-2007 is 179, which is still high in 

absolute terms. 
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Figure 4: Under-Five Mortality Rate (per 1000) 

Over the period 1999-2006, SSA has recorded lower level of adult literacy compared to other 

regions of the world . In addition to literacy rate, the other components of HDI are also relatively 

lower which actually points to lower HOI index. It is visible in column (5) of Table I that the HDI 

index of SSA, 0.495 , is much lower than the world average of 0.747. Overall , the region is 

characterized by low HDI as indicated by low level ofliteracy, gross enrollment and life expectancy. 

Table 1: HDI and Its Components in Different Regions of the World 

Components of Human Development 

Indicator (HDI) 

Region! Income Group Combined gross Life Adult HDI 

enrollment ratio in expectancy literacy index 

% (2006) at birth 1999-2006 (2006) 

Developing countries 63.5 66 .3 78.8 0.688 

Least developed countries 48 .8 54.9 56.3 0.480 

East Asia and the Pacific 69.2 72 .0 92.3 0.762 

Latin America and the Caribbean 82.0 73.1 90.6 0.810 

South Asia 58.1 64.1 63 .6 0.606 

Sub-Saharan Africa 50.3 49.9 62.1 0.495 

Medium human development 64.1 67.8 80.3 0.690 

Middle income 73 .2 71.1 91.4 0.774 

Low income 54.9 60.3 63.8 0.564 

World 67.0 68.3 81.0 0.747 

Source: UNDP, HOI Index Trend (2008), Table (I) 
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4.1.2 Foreign Aid in SSA: Size, Trends and Composition 

Foreign aid has exhibited different trends in SSA over the period 1960-2007. In this part, the focus 

is on the trends and overall behavior of different types of aids (such as NAT, health and education 

sector aid). So as to assign ranks for the different groups, the patterns of aid are analyzed from 

donors ' and recipients' side. FU11hermore, in order to account for the economy's size, aid as 

percentage of GOP and per-capita aid are also scrutinized. 
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Figure 5: Regional Share of Total Bilateral ODA from DAC donors (in 2006 millions of dollar) 

As shown in Figure 5, the SSA's share of bilateral aid has been increasing overtime. Furthermore, a 

comparison on the total bilateral aid inflow to SSA and Asia indicate that before 1983 the share of 

bilateral aid given to SSA was less than the Asian counterpart. However, after 1983, the latter's 

share tends to decline except in year 2004. Thus, on regional basis, SSA is the home of ~xcessive 

bilateral aid inflows especially in recent periods. Even though there are some slightly different 

trends, the total multilateral aid to the region also exhibit nearly similar pattern as the total bilateral 

aid does (see Figure 6). 

63 



30000 

~ 25000 
.!ll 
'0 20000 ." -0 15000 
'" c: 

~ 10000 
'E 
.!: 5000 
." 

~ 0 
;;; 
~ -5000 .. -.!ll ., 
'5 
:2: 

.~ 

"-

'" E 
;:: 

-'-AII Developing 

Countries 

__ Africa - South 

of 
Sa hara, Total 

-Asia, Total 

-Europe, Total 

_ - Oceania, Total 

Source: OECD-DAC online Statistics (2008) 

Figure 6: Regional Share of Multilateral Aid (amount in 2006 Constant Prices) 

As shown in Figure 7, the net ODA given to SSA is just tracking the aid pattern of Africa and 

showing an upward trend since 2000. On the contrary, the aid dependency exhibited by the North 

African countries has shown lesser fluctuation and it is in a declining trend. Thus, SSA takes the 

first rank even within the African continent. 
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Figure 7: Net ODA from All Donors (in billions of US Dollars) in 1994-2003 
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The same pattern as in Figure 7 is put on view by considering the net ODA coming from DAC 

donors. Figure 8 displays this fact. However, Figures 7 and 8 strengthen the argument that most of 

the bilateral aid received by Africa in general and SSA in particular is coming from DAC donors. 
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Figure 8: Net ODA from DAC Donors (amount in Billions of US Dollars) 

When the size of the economy is taken into account (such as population and GDP), the trends and 

behavior of net ODA provided to the two Africa regions (SSA and North Africa) shows a trend 

somewhat different from the one shown above (in mi US$). 
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Figure 9: Net ODA Per Capita from All Donors (US dollars), 1994-2003 
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Figure 9 implies that the net ODA per capita from all donors of SSA and North Africa has shown a 

converging trend in the period 1996 to 2001. However, from 2001 onwards, there has been some 

degree of divergence. The other variable which enables one to account for the size of the economy is 

its GDP. Thus, when the net ODA of the region is adjusted to its GDP, it can partly show the aid-

dependency of the economy. This can be seen from Table 2 and Figure 10. 

Table 2: Net ODA from all donors as a percentage of the region 's GDP 

~ 
1980 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Region 
Africa 3.2 5.4 4.6 3.9 3.4 3.4 3. 1 2.9 3. 1 3.8 4 
North .A 2.1 2.7 1.9 2 1.7 1.7 1.4 1. 1 1.1 1.1 0.9 

SSA 4.1 6.8 5.9 5 4.3 4.5 4.1 4 4.3 5.5 5.6 

Source: The World Bank's Afncan Development Indlcators and DAC (2006). 

Table 2 shows that the reliance on aid in North Africa has been declining over the period 1980-

2003. However, aid as a percentage of region's GDP in SSA has shown substantial fluctuation over 

the period under consideration. The period's average of aid to GDP ratio in SSA of 4.9 is higher 

than both the continental average (3.7) and North Africa region (\.6). The pattern of ODA per 

capita from multilateral agencies look likes, 
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Figure 10: Net ODA Per Capita from Multilateral donors, 1980-2003 
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Figure 10 portrays the fact that multilateral aid per capita to SSA and North Africa has been on the 

way to converge and trending together before the year 1999. However, this converging trend and the 

possibility of showing similar pattern of change have disappeared after 1999. Similar to the case 

when multilateral aid is measured in millions of dollar, multilateral aid-to-GDP ratio to SSA and 

Africa are going together, implying considerable share of SSA in multilateral aid transfer to the 

continent (see Figure 11). 
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Figure 11: Net ODA from Multilateral Donors as a Percent of Recipient GDP, 1980-2003 

On average, multilateral aid as percent of recipient's GDP exhibits a declining trend over time for 

both SSA and North Africa. It reached a maximum of2.8 and 0.5 for SSA and North Africa in 1994, 

and the period average of such aid for SSA, North Africa and Africa was 1.8, 0.33 and 1.3, 

respectively. Thus, all the above measures and indicators of indebtedness imply that SSA is more 

addicted to aid than North Africa does. Perhaps, the declining share of North Africa's aid may imply 

the overall self-sufficiency ofthe region. 
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In sum, the top five bilateral donors to the world in millions of dollars on net disbursement basis 

since 1970 are the United States, Japan, France, United Kingdom and Germany, each constituting 

29%, 13%, 10%,9% and 8% of DAC aid, respectively. However, the top five multilateral donors 

Sll1ce 1970 are the European Commission (EC), International Development Association (IDA), 

Asian Development Fund (ADF), World Food Programme (WFP) and United Nations Development 

Programme (UNDP).According to OECD-DAC's statistics on bilateral ODA flow to SSA, United 

States, Japan, France and United Kingdom are the major donors to the region. As Figure 12 shows, 

the aid from Belgium is relatively small but following a stable path with minor fluctuations. 
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Figure 12: Trends of ODA from major donors of SSA (Millions of dollar) 

Furthermore, over the period 2000-04, Iceland (85%), Portugal (84%), Italy (82%), Belgium (83%), 

and France (76%) allocated more than 75% of their bilateral aid to Africa. Howe~er, their 

contributions as a percentage of DAC counties total was 1%, 2%, 6%, 3%, and 19%, respectively. 

Thus, it is clear that, over the period under consideration, Iceland, Portugal and Belgium directed 

more share of their total assistance to Africa. 
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Looking at the indebtedness history of African counties in the period 1970-79, Egypt, Tanzania, 

Sudan, Morocco, Congo Democratic Republic and Algeria were in the list of 'top 6 aid recipients in 

Africa'. However, this sign of indebtedness has changed a bit in the latter periods. For example, in 

the ten years period of 1980-89, Egypt, Tanzania, Sudan, Morocco and Kenya were taking the lead 

in their respective order. In the period 1990-99, Mozambique, Zambia, Ethiopia and Cote d'Ivoire 

had joined the top six in that order. However, in 2000-04 Congo Democratic Republic13, Tanzania, 

Ethiopia, Mozambique and Egypt were taking a rank offirst-to-fifth aid recipients of the continent. 

The analysis made so far concentrates exclusively on the questions of "from where more portion of 

the aid (bilateral and multilateral) is coming from" and "which countries are receiving more of it" 

under the period in consideration. In fact, asking questions such as "to which sector the aid is 

disbursed" and "funding which activities within the sector" are also quite natural. Thus, in order to 

answer these and similar questions, the following section tries to view the sectoral aid (health and 

education) from the recipients' and donors ' side. So as to make logical comparisons, the variables 

are analyzed within and between regions. 

As can be seen from Figure 13, the total education aid disbursed to different regions has shown an 

increasing trend over the period under study (see the linear trend line). In general, Asia and Africa 

are the two major recipients of education aid over the study period, and the former's share has been 

highly correlated with the total aid commitment to the sector. 

13 However, over !he period 2000-04, (he indebtedness structure for Congo Democralic Republic indicated that more 

share 0/ aid is comprised 0/ debt/orgiveness grant (DEeD, 2005) . 
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Figure 13: Education Aid Allocation by Region 

Comparison between the African regions, SSA takes the lion's share of education aid committed and 

disbursed to the continent, with this share highly pronounced in the period 1982-1995. As indicated 

in Figure 14, NOith Africa's share of aid to the education sector is relatively small but showing a 

weak upward trend after 1990. 
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Figure 14: DAC Donors' Aid to Education Sector in Africa by Region 
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A long time series data on education aid, obtained from the OEeD (2003) and averaged over ten 

year periods, indicate that most of the countries in Eastern Africa (such as Tanzania, Ethiopia, 

Kenya and Uganda) have been receiving a dozen of it (see Table 3). 

Table 3: Top Ten Recipients of Education Aid in SSA: ten years average, 1973-2002 

Period 1973-82 1983-92 1993-2002 

Country Amount Country Amount Country Amount 

Rank (in mil US$) (in mil US$) (in mil US$) 

1 Tanzania 16.8 Zimbabwe 49.8 South Africa 73.0 

2 Zimbabwe 11.3 Tanzania 49.2 Uganda 46.7 

3 Botswana 8 Namibia 34.7 Ghana 36.8 

4 Kenya 7.1 Ethiopia 32.5 Cameroon 35.7 

5 Somalia 5.7 Zambia 27.7 Mozambique 35,0 

6 Nigeria 4.9 Kenya 19.5 Ethiopia 34.4 

7 Cote d'ivor 4.6 South Africa 18.2 Tanzania 33.7 

8 Senegal 4.6 Mozambique 17.8 Senegal 33.2 

9 Zambia 4.3 Cameroon 15.0 Malawi 31.4 

10 Ethiopia 3.9 Botswana 12.1 Kenya 28.8 

However, one of the components of aid which is disbursed to the social sector is related to health 

and population. In Figure 15, the trend implied by total aid to the health sector is in one way or 

another consistent with the behavior of education sector aid . Generally speaking, it can somehow 

indicate fair distribution of aid to different social sectors (education and health). In other words, it 

can fairly be acceptable to say that both sectors get comparable attention. 

Thus, so far as the regional distribution of health and population related aid is concerned, the 

Africa's share gets momentum and takes away the lead from Asia after 1987 onwards. As displayed 

in Figure 16, after 1999, heath aid to Africa has shown a sharp increase following the increase in 

total health aid flow to the world recipients. However, after the year 1984, the share of aid to the 

health sector of SSA has been dominating the North Africa region of the continent. 
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Figure 15: Health and Population Related Aid by region (1974-2000) 

Looking into the donor side, in 2004, from DAC donors, Australia, United Kingdom, Portugal, 

Iceland and Finland have extended more share of their overall sectoral aid to Africa. Furthermore, 

Australia, France, Portugal , Greece and Italy were the top-five donors for the development of the 

education sector in Africa. The health sector, however, has been more assisted by Iceland, Italy, 

Luxembourg, Netherlands, Spain and Denmark. On the other hand, in the same year (2004) United 

States, United Kingdom and New Zeeland were intensively funding population programme. 

Over the period under study, the percentage increase of ODA to the health and education sectors is 

substantial , which actually ensures the attention given to the outcomes of the two sectors in the 

recent era of achieving the MDGs, among others, reducing infant mortality and increasing literacy 

rates. The sources of such aids imply that more shares are from bilateral donors (especially from 

DAC donors) with a rising share. 
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Figure 16: Health and Population Related Aid to Different Regions of Africa 

4 .1.3 Descriptive Results of Aid-HDI Nexus in SSA 

Before proceeding directly to the statistical inference and econometric analysis, it is vital to see the 

relationship between different forms of aid (aggregate, health and education aid) and those aid-

generated outcomes (such as growth, literacy and infant mortality rates). As indicated in Figure 17, 

the scatter plot revealed that there seems to be some positive relationship between aid disbursed to 

the education sector and the resulting literacy rate14
. Not surprisingly, as the percentage of education 

aid per capita increases, it results in a more improvement in adult literacy rate. Thus, it implies that 

the size of aid matters for its effectiveness, i. e. it reinforces the Medicine Model and justifies the 

inclusion of Aid Square term in the specification of the model. Similar positive relationship has been 

observed between expenditure on education and literacy rate (see Figure 19 in the Appendix II). 

14 It is important to note that the analysis made in this sub-section is a complement to the econometric parI, but il should 

not be considered as a substitute to the laller. The issue of hypothesis testing is entirely based on the econometric part, 

which is to be addressed in a little while. Thus, the arguments used in this pan are not strong rather they Gre introduced 

at best to explore and examine the data. 
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A descriptive result on aid inflows to the health sector suggests that aid to the sector works to reduce 

under-five mortality rate (see Figure 18). The negative pair-wise cOITelation between aid to this 

sector and mortality rate (-0.23) also reinforces this fact. 

400 

Mortalily 
Rale 300 

200 

100 

o 

.. -.'10 • 

.:"' ....... - . 
~ ... ~.,,: {"; -:. . ... • • 

• 

~~ ;.>: :~ ----.-.-:-:-~--.. ---
~.T. A .. -:. .... ~~ __ _ 

. . . . . ..--------.1 - -~ ---

-,. .. .. ,.. 
o 

• • 
• • 

95% CI 

• 
• 

5 
Health aid per capita 

• Mortality rate under-S per 1000 

• 

Source: own compulalions from OECO (2003) and WOI (2008) 

10 

Fitted values 

Figure 18: Scatter Plot of Under-five Mortality Rate and Health Aid per Capita 

74 

15 



Table 4 shows some average relationship between different fom1s of aid (aggregate net aid transfer, 

education and health aid) and outcomes (such as growth, literacy and mortality rates). It displays the 

number of observations corresponding to a specific combination of the aid type and its outcome. 

Out of the total observations of 428, 194 (45%) of the observations correspond to countries which 

are receiving below-average aid and recording below-average economic growth, but there are 164 

observations (39%) corresponding to below-average aid and above average growth. However, the 

numbers of observations corresponding to highlS growth and high aid (high, high) and low growth 

and high aid (low, high) are very small (i.e., 7% and 9% of the total observations, respectively). 

Table 4: Selected HOI and Foreign Aid nexus: Analysis Matrix 

High aggregate aid Per capita Low aggregate aid Per cap ita 

High Growth (30,7%)16 ( 164,39%) 

Low Growth (38, 9%) (194,45%) 

Total observations = 428 

High Education Aid per capita Low Education Aid per capita 

High Literacy Rate (48, 15.2%) (105, 33.2%) 

Low Literacy rate (20,6.3%) (138,44%) 

Total observations = 316 

High Health Aid per capita Low Health Aid per capita 

High MOItality Rate (55,18.4%) (93,31.1 %) 

Low Mortality Rate (83,28%) (68,23%) 

Total observations = 299 
. 

15 Note thaI the terms 'high' and 'low' used here are (0 represent 'above average' and 'below average '. 

16 In each cell the first and the second numbers indicate the number of observations which correspond 10 a given 

combination and the percentage share Ollt of the 10lal observations, respectively . 
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From table 4, it seems that there is no clearly determined relationship between aggregate net aid 

transfer and GDP per capita growth rate. However, regarding sectoral aid (education and health aid) 

and their associated outcomes, the analysis matrix uncovers better discernible relationship. 

To have a bird 's eye view of the data used and to further examine the sample data, summary 

statistics are presented in Table 5. 

Table 5: Sample Descriptive Statistics 

Variable* Mean Std. Dev. Min Max 

GDP per capita growth rate 1.0341 4.6959 -24.082 37.585 

Net Aid transferlGDP 0.3205 2.6967 -0.0045 55.858 

Assassinations/GDP O.oJ08 0.1517 0 2.25 

Fiscal Balance/GDP -4 .460 5.0972 -25.775 14.4 

FDVGDP 2.629 5.8260 -6.5197 62.196 

Annual Inflation Rate 44.56 410.83 -2.6595 8242.32 

Labor Force Growth Rate 0.026 0.020 -0 .2297 0.09465 

Life Expectancy at Birth 49.910 7.6909 27.361 73.0935 

Net National Sav ing 4.498 10.816 -58.956 41.8108 

Institutional Quality Index 4.837 1.4430 1 7 

Openness to Foreign Trade 68.95 37.070 11.391 245.805 

Under-5 Mortality Rate 163.89 68.403 13.18 345 

Adult Literacy Rate 46.67 23.70 3.5 91.836 

Population Growth Rate 2.595 1.1733 -5.932 9.8731 

Education Aid Pel' Capita 3.257 6.6917 0.00063 64.388 

Health Aid Per Capita 1.8180 3.0235 0.00015 30.598 

'Note that all the tune varymg varIables are averaged over four years perIod. 
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In Table 5, the average growth rate of GOP per capita in the region during the sample period is 1.03, 

but highly variable with standard deviation of 4.7. The average aid per capita inflows to the 

education and health sectors in the sample are 3.26 and 1.8, respectively, but both with large 

standard errors of 6.69 and 3.02 in that order. One important thing observed in the table is that in the 

sample data the mean value of institutional quality index is relatively poor (which is approximately 

equal to 5, with the index ranges from l-to-7, where I represents best quality of institution while 7 

shows the worst). Thus, this signifies that the region on average has weak institutional quality. 

In general, the summary statistics show that some of the variables such as net aid transfer in 

percentage of GOP, education aid per capita, GOP per capita growth rate, institutional quality index 

and extent of openness have more overall variation. However, such the variations are more 

pronounced among groups (countries) than within group 17. 

4.2 Econometric Results and Discussion 

In this section, the empirical models developed earlier are confronted with data and the parameter 

estimates are estimated and interpreted. Therefore, to examine the macroeconomic effects of foreign 

aid on the components of HOI, three models are estimated. To recapitulate, the models are growth, 

literacy and mortality equation. Firstly, the extended and augmented neoclassical growth equation is 

estimated using GMM estimation technique. 

In what follows, estimated econometric models specified earlier (36, 37 and 38) are presented and 

discussed. The first estimated model is the empirical growth model specified in equation (36). 

17 Note that the table summarizes only the overall sample data statistics. Though not reported, the within and between 

summary statistics are also carried oul and shows slightly different statistics. 
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Thus, following the method used by Easterly (2003), Easterly et al. (2004), Roodman (2007) and 

Hassen (2008), the policy variab le is generated by regressing GDP per capita growth rate on all X 

variables including the rate of inflation, budget surplus and extent of openness to foreign trade l8 

Finally, the index for policy is obtained by considering the significant regressors from the variables 

in X and policy. So as to determine the threshold policy level, the variables chosen from X are 

valued at their arithmetic mean. 

Table 6 repOlts the parameter estimates of the coefficients of the policy variables. However, before 

running the actual regression, the variables of interest are examined for stationarity.19 Furthermore, 

hetroskedasticity is also checked and corrected using robust standard errors. The Arellano and 

Bond's (1991) AR test of zero second degree autocon'elation in first-differenced errors shows that 

the null hypothesis of no autocorrelation is failed to be rejected (with p-value of 0.9075). The 

Sargan's test of over-identifying restrictions statistic (with chi-square probability of 0.7309), which 

is also a test for the validity of the instrument vector, implies thal the null of val id instruments is 

failed to be rejected. 

As shown in Table 6, the basic variables which are essential to the formulation of the policy variable 

are significant and with the expected sign. The magnitude of the coefficient for each policy variable 

can be interpreted as the weight attached to that particular policy to affect economic growth. For 

instance, from the magnitude of the coefficients, fiscal policy is more important than the other two 

policies (monetary and foreign trade policies), ceteris paribus20 

18 [n short, the chosen regression equation is given by: 

(g,h = constant + UI (inflation)it+ u2(openness)it + U3 (fisca l balance)it +PXit 

19 In this supplementary regression, GDP per capita growth rate and policy variables are stationary at level, I (0). 

20 However, answer ing the question why this happens is beyond the scope of this study. 
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Table 6: Estimation Results for Generating the Policy Variable 

Explanatory Variable Coefficient t-value 

Inflation rate -0.0006465** (-2.0 I) 

Openness to trade 0.0237163** (2.11 ) 

Fiscal Balance/GDP 0.0988863* (2.62) 

Arellano-Bond AR(1)-P-value (0.0138) 

Arellano-Bond AR(2)-P-value (0.9075) 

Sargan's test - chi square probability (0.7309) 

Note:*, ** and *** show signIficance of the correspondll1g vanable at 10%,5% and 1% levels, 

respectively. 

Though the coefficient of inflation rate is statistically significant, the economic significance seems 

to be very low. For the moment, let us give more emphasis to the statistical significance. The 

attention on statistical significance is due to my presumption that the magnitude of the effect of 

inflation rate on economic growth could be changed if foreign aid comes into picture. The other 

variables which are significant in this supplementary regression (actually not reported in Table 6) 

include net national saving, assassinations (a proxy considered to account for political instability), 

landlockedness and foreign direct investment21
. 

It is known that good policy is not an end by itself, rather it is a means to attain better economic 

outcomes (such as improvement in HDI). Thus, the policy variable generated in this way is used in 

the basic growth regression (36) as: 

21 The policy variable is retrieved llsing the mean values o/the non-policy significant regressors and the policy variables. 

Thlls, it is given by Policy = 0.09888* (fiscal balance)-0.0006465* (inflation) + 0.023716* (Openness)­

(7.046752*0.0307604) +(0.2737525* 2.62926) +(0.0751611*4.498238)-(3.453365* 0.360262) 
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Table 7 reports the results of growth regression using varieties of estimation techniques. It is 

important to note that the dummy variables such as landlockedness and variables which are not 

exhibiting within variation (time invariant variables) are dropped in the within (fixed-effect) and 

difference-GMM estimation techniques. The reason is that, in the first case, the demeaning process 

(the within transformation) removes these variables, whereas in the second case, the differencing 

process wipes them out. 

It is also clear that the growth equation (36) has endogenous regressors (such as policy and aid 

variables) as well as country heterogeneity. In such cases, pooled OLS, the fixed effect (FE) and the 

random effect (RE) estimators are not consistent. Thus, under these circumstances, researchers have 

either used an instrumental variable (IV) or GMM estimators to consistently estimate the growth 

equation. The recent studies by Brempong and Elizabeth (2008), Hassen (2008) and Roodman 

(2007) are some of the studies which have been using this type of estimation. 

A consistent estimator to estimate cross-country growth regressions in a panel set-up is Arellano and 

Bond's (1991) Dynamic Panel Data (DPD) estimator. This estimator is a GMM estimator that uses 

lagged levels of endogenous and predetermined regressors as instruments in a first difference 

equation. However, as explained before, the Arellano and Bond's estimation technique (sometimes 

called Difference-GMM) wipes out those time invariant variables. Furthermore, it does not utilize 

all the moment conditions. Thus, to better tackle these problems in this study the System-GMM 

(Blundell and Bond, 1998) estimation technique is preferred. However, as is common in the 

literature, the results obtained from using altemative estimation techniques are presented for 

comparison, not for interpretation. 
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Table 7: Regression Results of the Growth Equation Using Different Estimation Techniques 

Explanatory Variables Coefficient Estimates in Estimation Technique 

System Difference Fixed Effect Random 

GMM GMM (Within) effect 

Lagged Growth -0.185163* -0.07901 -0.206 17 0.04922 

Aid/GDP -1.287652 -1.08675 -1.97427 3.90584 

Aid squared -0.792033 -1.18381 2.00690 -0.64630 

Policy 0.334243 0.7373*' 1.04758 -0.10657 

Aid*policy 3.85865** 4.4748** 0.85999 0.149345 

Initial Condition 0.00018** 0.0002* 0.00009 0.000020 

Assassinations -3.79652** -4.1340* -1.1864 -1.62958 

Ethnic Fractionalization -8.09822 1.59838 

FDI 0.40289** 0.3513 ** 0.31733 ** 0.27639* 

Landlocked -0.04301 -1.37411 

Labor force growth 3.9 12578** 3.9959** 0. 84987 4.46016 

Education expenditure/GDP 0.059653 -0.1316 -0.1271 -0.4699** 

Life expectancy 0.078 13 0.11 75 0.14199* -0.01876 

Net national SavinglGDP 0.05874* 0.0588* 0.09356* 0.06408** 

M2/GDP -0.0753** -0.0829' -0.1296*' -0.02971 

Institution Quality -0.35419 -0.1139 -0.53647" -0.62308** 

Manufactured export as % -0.0560** -0.0876** -0.03899 -0.00988 

of merchandize export 

Malaria prevalence -0.0 110 -0.0438 -0.04309** 

Constant 5.1381 5 -2.8707 8.97812*' 

AR(l) p-value 0.2459 0.1 051 R" = 0.423 1 R" = 0.3449 

AR(2) p:value 0.7670 0.7770 

Sargan test 0.1635 0.3982 

One of the most impo11ant results observed in Table 7 is the statistical insignificance of foreign aid 

and its polynomial term (aid-squared). Despite some variation in the sign of the coefficient, in none 

of the estimation techniques used above the aid variable is significant. However, in the case of 

GMM estimation teclmique (in both system and difference GMM), the aid*policy interaction term is 

significant with expected positive sign. This result suggests that aid helps economies to grow when 

it is coupled with good macro policies. This is in line with Burnside and Dollar's (2000) findings, 

but contrary to the findings of Easterly (2003), Easterly et al. (2004) and Hassen (2008). 
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As to the control variables, initial condition, assassinations, FDI, national saving (taken to proxy 

physical capital), labor force growth and financial depth variables are all statistically significant in 

the System-GMM estimation technique. In general, FDI, national saving and financial deepening 

variables were robust to the variation in estimation method, the choice of instruments and other 

robustness checks. To further justify and interpret the aid*policy interaction term, it is vital to link 

this econometric result with the descriptive statistics. An inspection of the data indicates that out of 

290 pair of observations on GDP per capita growth and aid*policy interaction term, in 136 (47%) of 

the cases the values of both variables are below average. The positive pair-wise correlation between 

them can pru11y supplement this outcome. 

It is also important that the reliability of the GMM estimation technique is justified on the ground 

that the coefficient of the lagged endogenous variable (lagged growth) in the GMM estimation 

(Arellano and Bond, -0.0790126 or Blundell and Bond, -0.185 1633) is in between the coefficient of 

the srune variable in Pooled OLS (0.081666) and within effect estimation (-0.2061726). Therefore, 

the use of which reduces the bias. 

To better emphasize on the conditionality of aid on good policy, the model is estimated with and 

without the policy variable as reported in Table 7.1 in appendix II. Without policy, both aid and its 

squared term are statistically insignificant. The introduction of the policy variable makes aid 

effective to spur growth, but the coefficients of aid and its square are still statistically insignificant. 

In the absence of the policy variable, the negative effect of landlocked ness becomes significant to 

affect growth. Thus, bad policy would hurt the growth of landlocked countries more than countries 

which are not. 

82 



However, the Solow variables including labor force growth rate (gd, national saving and FDI are 

statistically significant and with the expected sign, irrespective of the inclusion or exclusion of the 

policy variable. Furthermore, the positive coefficient of the initial condition variable implies that the 

economy of the region is operating below its steady state level of output, i.e ., addition to the capital 

stock is productive. It also indicates the scope for convergence to the steady state growth path. 

The result which needs further attention is the change in the significance of the institution variable. 

As indicated in column 3 of Table 7. I, when the policy variable is included in the growth equation, 

the institutional quality variable loses its significance. Thus, it could be possible to argue that good 

policy may substitute the growth effect of good institutional setup. It is also evident from the result 

that the introduction of the policy variable has changed the sign of the human capital (proxied by 

education spending as a share of ODP) from negative to positive. Thus, in countries where there is 

better macro-policy stance, the expenditure allocated to the education sector supplements growth. It 

means that policy matters to make education expenditure effective to augment growth. 

In sum, the above regression results suggest that the question of aid effectiveness in the region is 

also the issue of re-visiting the macro-policy stance. Thus, at least to better utilize the short-run 

blessings of foreign aid, working on the improvement of macro-policies is imperative. To check for 

co integration, a residual-based test has been conducted. Thus, the null hypothesis of unit root22 

process in the residual is rejected at I % level of significance (the coefficient estimate of the lagged 

residual is statistically different from I). The t-ratio of 4. I 6 is compared with the tabular value of the 

Pedroni's test statistic. Thus, the comparison leads to the rejection of the null hypothesis, implying 

that there is no unit root process in the error term. 

22Where, a process with a unit root has an infinite memOlY and can be considered the sum of all past random shocks. 
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The analysis made so far is about the effectiveness of aggregate aid on economic growth, which is 

one part of the story. However, to come up with an answer to the effectiveness of aid on the other 

two components of HOI, literacy and mortality rate regression equations are estimated. 

The first column of Table 8, reports the GMM estimation results of the literacy rate equation when 

aid is expressed in aid-to-GOP ratio. The coefficient of education aid implies that aid to the sector 

affects literacy rate positively. Furthermore, it is clear from the result that aid to the sector works 

well when it is augmented with good institutional setup (where, this is implied by the positive 

coefficient of the aid-institution interaction term). 

The control variables such as indicator of quality of instruction (proxied by teacher-to-student ratio), 

net domestic expenditure to the education sector, lagged institutions and economic growth are all 

statistically significant and with the postulated sign. The negative coefficients of the non-linear 

variables (such as aid squared and institution squared) imply that aid to the sector and institutional 

quality improves literacy rate with diminishing returns, but their magnitudes are abnormally very 

high. The other diagnostic test statistic, i.e., the Sargan test of over-identifying restrictions and the 

Arellano and Bond test of autocorrelation, signify that the null hypothesis of valid instruments and 

no autocorrelation are failed to be rejected. 

Moreover, when aid is interacted with the index for institutional setup, the magnitude of the effect of 

aid on literacy rate becomes more than the case when the institution variable is absent. Tl}ough the 

quality of institution in the region appears to be somewhat poor, but it has helped the sector to bring 

better outcome. This result provides some indication concerning the enhancement of the relatively 

poor institutions of the region. 
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Table 8: Regression Results of Literacy Equation using Aid-to-GDP Ratio 

DPD Coefficient Estimates 

Explanatory Variable With institution variable Without institution 
variable 

Lagged adult literacy rate 0.6215 (0.000)* 0.6166 (0.000) 

Population growth rate -0.01 71 (0.062) O.oJI8 (0.\ 69) 

Teacher-to-student ratio 6.375 1 (0.000) 4.6029 (0.003) 

Education aid/GDP 0.0128 (0.032) 0.0097 (0.223) 

Education expenditure net of aidlGDP 1.2153 (0.013) 0.8965 (0.001) 

Lagged institutional quality 0.2711 (0.005) 

(Education aid/GDP*institution) 30.704 (0.062) 

Lagged growth 0.0039 (0.032) 0.0045 (0.000) 

(Education aidlGDP) squared -338.93 (0.040) -55.583 (0.277) 

Institutional Quality sguared -0.5525 (0.182) 

Constant 1.4127 (0.000) 1.448 (0.000) 

AR(I) p-value (0.0702) (0.026) 

AR(2) p-value (0.2945) (0.326) 

Sargan test statistic 0.1419 0.1304 

*Note that the numbers m parenthesls are p-values 

However, to check for the robustness of the model and to show the sensitiveness of the result to the 

change in the way aid is measured, thc other alternative measure of aid (aid per capita) is also tried 

and presented in Table 9. Thus, the estimation results of the literacy rate equation implies that all 

variables are significant and with the expected sign. The diagnostic tests of valid instrument and no 

autocorrelation are also fai led to be rejected. 

The Burnside and Dollar's (2000) argument of aid conditionality on policy also sheds some light on 

this issue in the sense that aid works to increase literacy rate when it is augmented with good 

institutional setup. 

85 



Table 9: Estimation Results of the Literacy Equation using Aid per Capita 

DPD Coefficient Estimates 

Explanatory Variable With institution Without institution 

variable variable 

Lagged adult literacy rate 0.5723 0.57186 

(0.000) (0.000) 

Population growth rate -0.0200 0.0190 

(0.006) (0.013) 

Teacher-to-student ratio 7.6318 3.4457 

(0.000) (0.006) 

Education aid per capita 0.0114 0.01465 

(0.006) (0.00 1) 

Per capita Education expenditure net 0.00098 0.00096 

of aid (0.008) (0.003) 

Lagged institution 0.20580 
(0.004) 

Education aid per capita • institution 0.04533 
(0.010) 

Lagged growth 0.00406 0.00294 

(0.000) (0.000) 

Institutional quality squared -0.65241 
(0.009) 

Per capita education aid squared -0.00051 0.000009 

(0.019) (0.400) 

Constant 1.5269 1.5468 

(0.000) (0.000) 

AR(1) p-value (0.0823) (0.0223) 

AR(2) p-value (0.2825) (0.3370) 

Sargan test statistic 0.2319 0.1810 

Note that the numbers In parenthesIs are p-values 

Thus, regardless of the use of any of the two aid measurements (aid per capita or aid-to-GDP ratio) 

education aid significantly improves literacy rate. The result also suggests that aid to the sector 

could be effective regardless of the quality of institutions but at a cost of continuous dependency: 

the positive coefficient of the aid squared term in colul1lD (3) of Table 9 can strengthen this 

argument. In a nutshell, the result suggests that education aid should be provided to the region in 

moderation, coupled with an effort to strengthen institutional setup. 
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The third regression equation (38) models the effect of health sector aid and other control variables 

on under-five mortality rate. The GMM estimation results using two definitions of aid are shown in 

Table 10. The regression result shows that aid to the health sector affects under-five mortality rate 

negatively. In this sector, aid could be unconditionally effective to reduce mortality rate. The other 

control variables, previous period mortality rate, number of physicians per 1000 people, economic 

growth rate, and public expenditure, are found to help reduce mortality rate. 

A counterintuitive result is the positive coefficient of lagged institutional quality variable, which 

implies that institutions of the region would hurt the outcome of the health sector, i.e. increasing 

mortality rate. However, the coefficient of its square is negative, which implies that improving the 

institutional setup could be effective to reduce mortality rate when the change is considerable. 

Economic growth is found to reduce mortality rate significantly. One can also figure out supportive 

and intuitive evidence in the descriptive statistics that for most countries which have recorded 

above-average economic growth, the infant mortality rate is found to be below average. 

Similar to what was done for the literacy rate equation, the robustness of the result is also checked 

by taking health aid-to-GDP ratio as alternative measure of aid, which is shown in column 3 of 

Table 10. However, the use of such measure of aid as alternative does not bring significant change 

on the regression results, implying that the result is not sensitive to how aid is expressed or defined. 

When aid is measured in terms of aid-to-GDP ratio, the interaction term (aid' institution) becomes 

insignificant implying that the effect of aid-policy combination on mortality rate is more sensitive to 

population size than economy size. However, in the use of two definitions of aid, the instruments 

are found to be valid and the AR (2) autocorrelation is absent. 
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Table 10: DPD Estimation Results for Mortality Equation 

Coefficients using Two Measures of Aid 

Explanatory Variables Health Aid per Capita Health Aid-to-GDP Ratio 

Lagged Morta lity Rate 0.34084 0.3389 
(0.000) (0.000) 

Health Aid -0.04204 -0.0482 

(0.003) (0 .027) 

Physician per 1000 People -0.04569 -0.0489 

_(0.000) (0.000) 

Economic Growth -0.01584 -0.0155 

(0.000) (0.000) 

Population Growth 0.00021 0.0080 
(0.988) (0.604) 

Health Aid *Institution -0.1 7641 -0.01 17 

(0.007) (0.307) 

Public Expenditure -0.00803 -0.0077 

(0.000) (O.OOOl 

Lagged Institutions 2.2612 2. I 520 

(0.000) (0.000) 

Health Aid Squared 0.0079 21.477 

(0.002) (0.508) 

Institutional Quality Squared -0.4301 -1.10 13 

(0.007) 0.000 

Constant 3.0950 2.9420 

(0.000) 0.000 

AR(I) p-value (0.0378) (0.0550) 

AR(2) p-value JO.2349l (0.2457) 

Sargan 's Test Statistic 0.1351 0.1 104 

Note: Values In parenthesIs are p-values 

This result is in line with the findings of Gomanee et a!. (2004a), Brempong and Elizabeth (2008) 

and Masud and Yontcheva (2005) that aid improves human welfare and decreases infant mortality in 

LDCs. The positive coefficient of the institutional variable in the mortality regression, however, 

leaves some assignment to the policy makers of the region23 To better utilize the advantages of aid 

in the health sector, working hard to bring considerable change in institutional setup is esse~tial. 

2l For positive coefficient oj the institutional variable, the nature oj data lIlay be responsible. Thus, to give a strong 

conclusion, further works are required /Ising different measures, indicators and proxies of institutional quality, Given 

the data at hand, what I say is what has to be said but I strongly urge fiirlher work in this area. 

88 



As another robustness check, the effect of aggregate net aid transfer to the economy on literacy and 

mortality rates has been tried. For this, aid to the education and health sector has been replaced by 

aggregate aid to the economy (measured as net aid transfer-to-GDP ratio and aid per capita). 

However, such aggregation leads to a surprising result, where no statistically significant 

relationship between aggregate aid to the economy and either adult literacy rates or under-five 

mortality rates were found (see Table II in Appendix II). Thus, this result suggests the importance 

of disaggregation in conducting aid effectiveness studies. 
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v. Conclusions and Policy Implications 

Most early studies on aid effectiveness have been criticized on the ground that all types (forms) of 

aid are alike in their effects to influence a certain Human Development Indicator, HDI (such as 

growth). However, one of the recent advancements in the aid effectiveness literature is the 

consideration of the issue with disaggregation. Thus, most of the works which have been conducted 

in this way have come to the conclusion that (i) some types of aid are effective and others are not, 

(ii) aid in any form (type) is effective and (iii) all types of aid are ineffective. This paper revisits the 

question of aid effectiveness in SSA by examining the effects of different types of aid (aggregate net 

aid transfer, education and health aid) on three components of HDI (economic growth, literacy and 

under-five mortality rates). 

The paper uses a panel data of 44 SSA countries over the period 1973 - 200724 and a dynan1ic panel 

data estimation technique to show the effects of aid on the three elements HDI. The estimated results 

indicate that aggregate net aid transfer enhances economic growth when coupled with good macro 

policy. Therefore, the result suggests that aggregate aid requires good macro policy stance to affect 

economic performance, i.e., aggregate aid is conditionally effective. 

However, using under-five mortality and adult literacy rates as measures of outcomes in health and 

education sectors, it was found that aid to the health sector significantly reduces mortality and aid to 

the education sector improves literacy rate. These results are robust to the alternative measurements 

of aid to the education and health sectors (i.e., aid-to-GDP ratio and per capita aid). Furthermore, 

sectoral aid affects the sector's outcome even without any conditionality upon the quality of 

institutional setup, but such unconditional effectiveness of aid is weak in the health sector. 

24 However, Jar the estimation oJ the growth eqllation (36), the sample period has been extended jilrther back to the 

period 1964-2007. Such extension however does not bring any significant change in the regression resllit. 
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A result which favors the approach of disaggregation is that, aggregate net aid transfer to the 

economy is not statistically significant to affect literacy and mortality rates. Thus, aggregation can 

be cited as one justification for the conclusion of no significant effects of aid. From this result, 

implication for future research is that aid effectiveness studies should be extended with 

disaggregation of aid instead of using aggregate aid. This has got strong support from Bermopong 

and Elizabeth (2008), Thiele and Dreher (2006) and Masud and Yontcheva. (2005), since all argue 

for disaggregation when investigating aid effectiveness in LDCs. 

In general, the estimation result suggests that the impact of aggregate aid on growth is statistically 

insignificant, but aid works to improve economic growth when augmented with good policy 

envirolll11ent. However, the effectiveness of aid to the education and health sectors is justified 

regardless of the quality of institutions. Thus, the policy implication of these results is that aggregate 

aid to the region should be supported with efforts to improve the policy envirolll11ent, and especial 

attention should be given to channeling of the aid to more-responsive sectors of the economy. 

Furthermore, the donors to the region should better target the education and health sectors, 

especially if the recipient country's macro policy is found to be consistently poor. 

However, given the different macroeconomic complications of sustainable and excessive reliance on 

foreign aid (such as loss of policy ownership, volatility, rent seeking behavior, aid dependency and 

budget softening etc), this study is not in a position to advocate for increased aid inflows to the 

region, but it simply suggests that the region should make wise use of any aid it receives. 
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Appendices 

Appendix I 

Countries included in the study Sample 

Angola Gabon 

Benin The Gambia 

Burundi Ghana 

Burkina Faso Guinea 

Botswana Guinea-Bissau 

Cameroon Kenya 

Cape Verde Lesotho 

Central African Rep. Liberia 

Chad Madagascar 

Comoros Malawi 

Congo, Dem. Rep. (Zaire) Mali 

Congo, Rep. Mauritania 

Cote d'Ivoire Mauritius 

Equatorial Guinea Mozambique 

Ethiopia 
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Namibia 

Niger 

Nigeria 

Rwanda 

Senegal 

Seychelles 

Sierra Leone 

South Africa 

Sudan 

Swaziland 

Tanzania 

Togo 

Uganda 

Zambia 

Zimbabwe 



Appendix II 

Table 7.1: Growth Regression With and Without Policy Variable 

System GMM Coefficient 
Explanatory Variables Without Policy With Policy 

Variable Variable 

Lagged growth -0.0754 -0.1852* 
AidlGDP 0.4375 -1.2877 
Aid squared 1.1065 -0.7920 
Policy 0.3342 
Aid*policy 3.8587** 
Initial Condition 0.0001 *** 0.0002** 
Assassinations -4.0350 -3 .7965** 
Ethnic Fractionalization 0.3891 -8.0982 
FDI/GDP 0.5729** 0.4029* * 
Landlocked -2.72 13** -0.0430 
Labor force growth 4.1677*** 3.9 126** 

Education expenditure/GDP -0.3916* 0.0597 

Life expectancy 0.0319 0.0781 
Net national SavinglGDP 0.1140*** 0.0587* 

M2/GDP -0.0665* -0.0753* * 
Institution Quality -0.3 595* -0.3542 
Manufactured Export as % of - 0.0334 -0.0560** 
merchandized expoli 
Malaria Prevalence -0.0471 -0.011001 
Constant 6.5952 5.1381 47 

Note:*, ** and *** show significance of the corresponding variable at 10%,5% and 1% levels, 

respectively. 
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Figure 19: Scatter Plot of Adult Literacy Rate and Education Expenditure 
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Table 11: Coefficient Estimates of the Education Equation Using aggregate Aid 

DPD Coefficient Estimates 
Explanatory Variables Using aid-to-GDP Using Education aid per 

ratio measure of aid capita measure of aid 
Lagged Adult Literacy Rate 0.6406 0.6182 

(0.000) (0.000) 
Population Growth Rate -0.0149 -0.0112 

(0.146) (0.274) 
Teacher-to-Student Ratio 7.5713 7.6097 

(0.000) (0.000) 
Aggregate Aid 0.0050 0.0067 

(0.318) (0.202) 
Education Expenditure Net of Aid 0.0000 0.0000 

(0.000) (0 .006) 
Lagged Institutional Quality 1.2923 1.4523 

(0.000) (0.000) 
Aggregate Aid ' Insti tution 3.5943 0.0054 

(0.730) (0.659) 
Aggregate Aid Squared -79.338 -0.0001 

(0.425) (0.647) 
Institutional Quality Squared -1.2948 -1.6338 

(0.000) (0.000) 
Lagged Growth 0.0031 0.0021 

(0.094) (0.193J 
Constant 1.0844 1.1365 

(0.000) (0 .000) 
AR(l) P-Value (0.0902) (0 .0885) 
AR(2) P-Value (0.2832) (0.2840) 
Sargan Test Statistic 0.2361 0.2154 

Note:' , •• and * •• show slgmficance of the correspondIng varIable at 10%, 5% and 1 % levels, 

respectively. 
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