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ABSTRACT 

 

This paper reflects on existing empirical studies of the effect of foreign aid on GDP 

growth in developing nations.  Focusing on three prominent papers of the past decade, I examine 

studies of the relationship between aid, policies, and GDP growth and find that the existing 

literature varies drastically in statistical modeling, results, and conclusions.  My first contribution 

to the topic is to perform a robustness check of a study of the impact of aid on growth, updating 

the data through 2008.  I then modify the model to further examine the effect of policy in the aid-

growth relationship, and after running four regressions using techniques of the three studies 

examined, I obtain some drastically different results.  Finally, I compare the three existing 

studies to my five analyses and conclude that the sensitivity of the statistical models used to 

slight variable and data changes undermines the conclusions reached, and donors and policy 

makers should be cautious in using the results of any of these analyses to allocate aid or make 

policy decisions.  I conclude with some implications of my regression results that could be 

examined further in future studies. 
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INTRODUCTION AND BACKGROUND 

 

According to William Easterly, ―poor people die not only because of the world’s 

indifference to their poverty, but also because of ineffective efforts by those who do care.‖  In 

this paper I attempt to address a seemingly simple but empirically complex question: is foreign 

aid effective? 

 

The effectiveness of aid in developing countries is difficult to assess for two main 

reasons.   First, it is difficult to measure, as metrics on poverty and growth in developing nations 

often contain gaps or inaccuracies.  Not only is countrywide data difficult to measure, but also 

fewer institutions exist in developing countries to facilitate household or individual 

measurements.  Secondly, it is difficult to determine the effects of aid because many politicians, 

organizations, or other donors are not held accountable for efficiently allocating aid.  Unlike the 

vast cost-benefit and efficiency analyses that are the norm in capitalist free markets, the foreign 

aid market is largely based on donor interests and expenditures are often not expected to produce 

measureable successful outcomes.  

 

The purpose of this thesis is to explore the effectiveness of foreign aid to developing 

countries using currently existing World Bank data and reflecting on the inconclusiveness of 

previous empirical studies.  I begin by citing several articles exploring the effects of aid on 

growth in developing nations, and my summary concludes that most empirical studies are not 

robust to small changes in country or time data.  I reflect on two studies with identical statistical 

models that have vastly different conclusions. After discussing the relevant literature, I describe 



my empirical analysis of the efficient allocation of aid.  I first replicate and update Collier & 

Dollar’s study of the impact of aid on growth.  I then deviate slightly from the Collier & Dollar 

model and show that small changes in the model produce very different results.  I find a similar 

result after comparing five different aid-growth regression results, which I attribute to the 

sensitivity of the statistical models to slight changes in the variables.  Finally, I include some 

implications of my regression results, which—although not robust to changes in my model—

could be useful for donors, policy makers, and developing nations.   

 

(I) BRIEF HISTORY/PRIOR RESEARCH OVERVIEW 

 

The international aid movement began after WWII, when the United States gave 

European countries large sums of money to rebuild.  After the developed world was rebuilt to 

pre-war levels, the focus of international aid shifted away from US-allied countries and toward 

developing nations.  By the time the Cold War had ended, the purpose of most international aid 

was the alleviation of poverty and an attempt to grow the developing world.  But by the 1990’s, 

people began to question the effectiveness of aid.  The prevailing view by the end of the 20
th

 

century was that aid did not affect growth in developing countries, as shown by Peter Boone in 

his influential 1995 and 1996 studies (Burnside & Dollar).   

 

Theoretical and empirical studies of the past decade have varied in their findings, and the 

focus of this paper is three studies that attempt to empirically define the effect of aid on GDP 

growth.   The first, and perhaps most influential, was a 2000 study by Craig Burnside and David 

Dollar that introduces policy as a variable and finds that (contrary to Boone’s results) aid does 



have a positive effect on growth in countries with good fiscal, monetary, and trade policy 

environments.  In 2002, Paul Collier and David Dollar simplify the aid-growth model and obtain 

even stronger results indicating that aid has a positive effect on GDP growth in countries with 

sound policies.  However, a 2004 re-evaluation of Burnside & Dollar’s 2000 findings by William 

Easterly, Ross Levine, and David Roodman (referred to later as simply Easterly) uses the exact 

model of Burnside & Dollar but find no effect of foreign aid on growth, even in countries with 

good policies.  

 

(II)  MODEL AND RESEARCH JUSTIFICATION 

 

I choose to examine these three studies for several reasons.  First, and at a most basic 

level, the authors studied are all extremely well respected economists in their field. Scholarly 

journals often reference the three studies and policymakers frequently use their results in 

economic and financial decision-making.  Second, these three studies represent both the 

consistency and variety of empirical results of the existing analyses related to the aid-growth 

relationship, as Collier & Dollar’s study supports Burnside & Dollar, but Easterly’s disproves it.  

Finally, these three papers all use the same underlying model of aid, policies, and growth to 

explain the effectiveness of foreign aid, and it is necessary to maintain some model consistency 

for the basis of comparison. 

 

I selected one baseline (new finding), one supporting, and one contradicting study in an 

attempt to choose studies that are representative of the field.  There are hundreds of analyses of 

the aid-growth relationship, but these articles represent the variety of models and conclusions 



found in the past decade. Comparing Burnside & Dollar’s complex model which contains a 

variety of indices and variables generated by other economists to Collier & Dollar’s model with 

five straight-forward independent variables exemplifies the wide range of possible models.  

Comparing Burnside & Dollar’s significant findings of the positive effect of aid on GDP growth 

to Easterly’s negative and insignificant findings using the exact same model portrays the 

sensitivity of the models used and the inconclusive nature of the field.  It is important to note that 

many other studies with varying models and conclusions exist in the literature (see the ―Other 

Relevant Literature Used‖ section of the Works Cited). 

 

Despite the importance of author respectability and representation of the existing 

literature, perhaps the most important reason for selecting these three studies is that each defines 

the effects of foreign aid on GDP growth specifically.  Aid effectiveness is difficult to define 

empirically because the definition is highly subjective and will vary based on donor and recipient 

country priorities and interest.  I chose to look at the effect of aid on GDP growth primarily 

because it is a valued core goal of all international aid.  While donor or country specific goals 

vary, growth is an appropriate generalization of all goals, and an increase in GDP growth would 

likely result in the satisfaction of many secondary goals of aid as well.  GDP growth is also a 

good definition of effectiveness because it is easier to work with than other variables.  Because it 

is aggregated at the country-wide level, it is the subject of study for many international 

institutions such as the International Monetary Fund and the World Bank so more data exists on 

GDP growth than other variables.  The studies reviewed in this paper obtain much of their data 

from World Bank databases, some of which have recently been released to the public.  Because 

large, international institutions make an effort to study GDP growth, it is also more accurately 



reported than other measures of aid effectiveness.  While deviations from this definition of 

growth are acceptable, defining the effectiveness of aid in terms of GDP growth is the easiest 

and most valuable.  

 

(III) LITERATURE REVIEW 

 

―The vast literature regarding the effects of foreign aid on growth in developing nations is 

limited by data availability, lack of knowledge regarding how aid affects growth, and economic 

specification disagreements‖ (Easterly).  Despite the limitations of the current literature, in this 

section I provide a brief review of three (previously mentioned) influential studies on the effects 

of aid on GDP growth in developing nations.  

 

(i) “Aid, Policies, and Growth” by Craig Burnside and David Dollar 

 

In 2000, Craig Burnside and David Dollar find that, contrary to the prevailing studies at the 

time, aid does have a positive effect on growth in countries with good policy environments.  This 

marks the introduction of economic policies into the equation and the first use of foreign aid 

database developed by the World Bank in the late 1990s.    

 

In this first study of the simultaneous interactions among aid, policy, and growth, Burnside 

and Dollar utilize a modified neoclassical growth model to explain why studying international 

aid is important.  The neoclassical model implies that developing countries should have a higher 

return to capital than other nations and thus a fast growth rate.  However, Burnside and Dollar 



point out several factors that interfere with this result in many developing nations, which result in 

poverty and the need for international aid.  According to their theory, poor countries often grow 

slowly despite high marginal returns to investment because of a subsistence consumption 

constraint and imperfect international capital markets.  Due to poor institutions and policies, the 

return to capital in these countries is also often lower than expected.  Foreign aid can raise the 

growth rate in these countries, but the authors suspect that the impact of aid will be much greater 

if the policies of the nation are less corrupt and ineffective.  

 

Their data is extracted from the foreign aid database developed by the World Bank.   

Using 56 countries and six four-year time periods from 1970-1993, as well as a range of 

institutional, political, and other policy variables, and a measure of foreign aid, they predict 

growth rates in developing countries. They are not very explicit in reporting their model 

specification, but Easterly is far more detailed in his description of the replication, so the 

Easterly review and empirical sections of this paper describe the Burnside & Dollar model more 

thoroughly. 

 

Burnside and Dollar find that policies related to fiscal surplus, inflation, and trade 

openness have a great effect on growth, and aid has a positive impact on growth only when the 

recipient country has sound fiscal, monetary, and trade policies.   The findings are similar 

whether policies are treated as exogenous or endogenous, and across other specifications as well.  

Their most basic Ordinary Least Squares (OLS) regression results are in Table 1.  

 



In my analysis, as well as in practice in the study of foreign aid, this study serves as a 

baseline from which others either support or deviate.  It is one of the first studies that proves the 

positive effects of aid on growth and provides both a theoretical and statistical justification. It 

implies that aid can promote growth and that foreign aid should be distributed to countries that 

have good policies, and this finding has been recognized and used in decision making by 

international aid agencies and policymakers.  It is famous for ―proving‖ the effects of aid and 

many, if not most, studies which follow either cite or base their analyses on Burnside & Dollar. 

 

(ii)  “New Data, New Doubts: Revisiting „Aid, Policies, and Growth‟” by Easterly, 

William; Levine, Ross; Roodman, David 

 

This 2004 paper begins by recognizing the significance of Burnside and Dollar’s 2000 

finding that aid promotes growth in developing countries with good fiscal, monetary, and trade 

policies.  However, Easterly claims that the data used for this study end over a decade prior and 

have some gaps.  Therefore they reconstruct and expand the database that Burnside and Dollar 

used by adding countries and extending the data through 1997 to increase the accuracy and 

relevance of the study.  Despite these changes, they then maintain the Burnside and Dollar 

methodology as much as possible to ensure that differences in the results are not due to 

differences in the model or its variables.  Their purpose is to check the robustness of the 

Burnside & Dollar results.  

 

Burnside and Dollar (and subsequently Easterly, Levine, and Roodman) use a growth 

regression model.  They test the effect of international aid provided to a country, an index of the 



quality of the environment (a variable for the soundness of their policies), and an aid-policy 

interaction term on GDP growth.  They control for a variety of factors including GDP, ethnic 

fractionalization, rate of political assassinations, region, institutional quality, and financial depth.  

They expand Burnside and Dollar’s database but maintain similar data by using original sources 

but updating some of the variables such as the Sachs and Warner openness index.  They also 

attempt to extend the sample to make it larger and thus more statistically accurate.  They find a 

sample size of 356 observations in 62 countries versus Burnside and Dollar’s 275 observations in 

56 countries.  Despite this data expansion, they ensure that the data is consistent with the original 

analysis by calculating correlations between the new and old studies and find that all data 

correlations are over .9.  

 

To further check that their data expansion does not deviate from Burnside & Dollar’s data 

too drastically, they restrict the sample to the time period and countries that Burnside and Dollar 

used and reproduce their 2000 results exactly (positive effects of aid on growth only in countries 

with good policies, or a significant and positive aid-policy interaction term).  However, Easterly 

et al. find that when they use their expanded data with additional countries and through 1997, the 

aid-policy interaction term becomes insignificant, and the coefficient changes signs and becomes 

negative.  They perform many regression analyses and find that the relationship between growth 

and aid-policy interaction term becomes insignificant when they relax either the sample time 

constraint or the country selection constraint. The results of their most basic OLS regression are 

presented in Table 2 and a comparison of Burnside & Dollar and Easterly results is shown in 

Table 3.  

 



The Easterly study does not find that aid promotes growth when either extending the 

sample’s time frame or expanding the data by using newer, more accurate measures.  Their 

concluding claim suggests that economists and policymakers should be skeptical of the 

conclusion that aid promotes growth in countries with sound policies. 

 

(iii) “Aid Allocation and Poverty Reduction” by Paul Collier & David Dollar 

 

Collier and Dollar study aid allocation and the effects of aid on both growth and poverty 

reduction in developing nations. They do so in two parts—first performing a Burnside & Dollar-

like analysis establishing the relationship between aid, policies and growth and then adding a 

mapping from growth to poverty reduction.  Given the nature of my research and empirical 

analysis, I focus on the first half of their paper, and will detail their model of aid, policy, and 

growth.  

 

Like many economists, they base their analysis off the 2000 Burnside & Dollar study, but 

correct for three limitations that they claim exist in the Burnside & Dollar analysis.  Burnside 

and Dollar use data from 1970-1993, a fairly long sample, but Collier and Dollar note that this 

period is almost entirely dominated by the cold war era. Collier and Dollar expand the data 

through 1997 and their primary analysis focuses on the period 1990-1996. Like Burnside and 

Dollar, Collier and Dollar also incorporate policy into their model, but the latter use a newer, 

more sophisticated measure of policy environment using the World Bank’s Country Policy and 

Institutional Assessment (CPIA).  The CPIA rates countries against a set of criteria grouped into 

four different components: economic management, structural policies, policies for social 



inclusion and equity, and public sector management and institutions (web.worldbank.org). This 

annual exercise rates all International Development Association (IDA) eligible countries; 

currently there are 79 countries that the IDA deems has a significant need for funds. The rating is 

based on a set of criteria focusing on ―key factors that foster growth and poverty reduction‖ and 

are averaged into a single number—the IDA Resource Allocation Index (IRAI) which Collier & 

Dollar use in their study. The final difference between Burnside and Dollar and Collier & Dollar 

models was the specific countries used. Burnside and Dollar used 56 countries in their analysis, 

which Collier and Dollar criticize as being not enough to study aid allocation.  They claim to be 

able to estimate poverty-efficient aid allocations for over 100 countries, but their sample size 

contains 86 observations. 

 

After overcoming what they deem the shortcomings of Burnside & Dollar’s study, they 

replicate the authors’ use of an OLS regression to determine the effect of aid on GDP growth. 

Given the use of the single-number CPIA as a measure of policy, and because they simply 

include less-complicated variables, they are able to simplify the Burnside & Dollar model 

greatly.  They use only the most basic and necessary variables as aid, policy, measures of 

diminishing returns to aid (aid squared) and an aid-policy interaction term.  Their findings mirror 

those of Burnside & Dollar; their results show that the effect of aid on growth is dependent upon 

the policy environment and that the marginal efficiency of aid in terms of growth depends on 

policies and aid. The models and data used are described more thoroughly in the empirical 

portion of this paper, as I later attempt to reproduce and expand the authors’ findings.  

 

 



EMPIRICAL ANALYSIS 

 

Given the inconclusive nature of the effects of aid on growth, my first goal in reviewing 

these three influential studies by Burnside & Dollar, Easterly et al., and Collier & Dollar is to 

replicate and update the findings to determine whether using more recent data would support 

either side of the aid-growth debate.  In this effort, I attempt to follow an Easterly ―New Data‖ 

approach by maintaining each study’s methodology and adding new data that were unavailable 

when the papers were published.   Like Easterly, I wanted to first reproduce each study exactly 

(or as close as possible) to ensure that my model and specific data matched those of the original 

author and then add to the original data using more comprehensive and more recent data.  In 

practice, however, I was halted by a lack of data transparency and availability that made it 

impossible to replicate any of the three studies exactly and exceedingly difficult to update and 

reproduce that of Burnside & Dollar and Easterly et al.  However, my updated analysis of Collier 

& Dollar, additional analyses based on their study, and comparison of all the studies mentioned 

provide a meaningful insight into the relationship between foreign aid, policies, and growth in 

developing countries and the underlying statistical models used to evaluate them. 

 

 (I) DATA ISSUES AND COMPLICATIONS 

 

Attempting to replicate the studies chronologically, I first ran into some issues with 

Burnside & Dollar’s 2000 study.  In explaining and interpreting their results, they focus on the 

variables aid, policy, and growth, and their main contribution to the field and difference in their 

approach is to model the simultaneous interactions of the three variables. But in fact their 



statistical analysis is far more complex. They use both OLS and two-stage least squares (2SLS) 

and make many identifying assumptions about exogenous determinants of the three core 

variables.  Even in their initial and most basic regression, an OLS panel growth regression that I 

refer to in later sections of the empirical portion of my paper, they use 15 different variables, 

derived from many different sources and often representing indices which represent even more 

variables. 

 

Although the Burnside & Dollar study is one of the first to use the World Bank databases 

to obtain data on foreign aid, the data in this study is far more complex and less aggregated than 

that available today.  Their model contains not only a range of institutional and political variables 

but also other policies that may affect growth such as budget surplus, inflation, and an openness 

dummy variable.  They instrument for aid with population and variables representing donor’s 

interests, and in some regressions estimate an equation for policy to make it endogenous.  Their 

time range is also extremely large, and they account for this with a panel of six four-year time 

periods from 1970-1993.  

 

Although the complex structures and statistical models would have been extremely 

difficult to replicate, my first roadblock in reproducing these studies was data availability.  Both 

Craig Burnside and David Dollar worked in research departments of the World Bank, and had 

access to a variety of data that was never made publically available.  Despite my efforts to 

contact the World Bank data and economic research departments, I was not able to obtain this 

data, which severely limited my ability to both reproduce and update the key studies of the past 

decade.    



 

As Easterly’s study uses the exact same model and variables as Burnside & Dollar, I 

faced similar problems of model/variable complexity and data availability in attempting to 

replicate the findings in ―New Data, New Doubts.‖   However, Collier & Dollar greatly simplify 

the model of aid, policy, and growth—in terms of both the number and complexity of variables 

as well as the actual statistical analysis performed.   The main variable simplification is of policy, 

as Collier & Dollar used a single index designed by the World Bank, the CPIA, for a single year, 

1997, and assumed that policies did not change over the time period 1990-1996.  Because the 

CPIA was only recently released to the public, and only the past four years were made public 

(2005-2008), I was unable to reproduce the Collier & Dollar findings exactly.  However, I was 

able to obtain data on every variable represented in their analysis and reproduce the model using 

updated data through 2008.  I compare Collier & Dollar’s findings and my updated analysis 

using their model in Part III. 

 

(II) COMPARISON: BURNSIDE & DOLLAR VS EASTERLY 

ET AL 

 

Although I am unable to replicate or further update the results of these two studies, I  

present the Burnside & Dollar and Easterly empirical findings for basis of comparison. Both 

Burnside & Dollar and Easterly run OLS regressions on GDP growth and many different 

independent variables in an attempt to determine the relationship between aid, policies and 

growth.  Easterly reconstructs the Burnside & Dollar dataset exactly, but with additional 

countries and observations and extending the data through 1997.  He uses Burnside & Dollar 



models, methodology, and almost identical (yet slightly more thorough) data, and finds very 

different results.  

 

I present their empirical findings in a comparison format because it is interesting to look  

at two studies whose differences in results are due not to the variables themselves, as the models 

were the same, but to slight data variations which in theory should not have affected the results 

had they been significant across time and sample countries.  The result differences can only be 

attributed to the slight differences in time and the addition of new observations, which served 

simply to make the dataset more complete and accurate.   

 

The most basic Burnside & Dollar OLS regression is presented in Table 1, and its  

Easterly counterpart in Table 2.   A side-by-side comparison in Table 3 clearly shows that after 

updating with 4 more years of data and filling in missing data from original period, Easterly gets 

different variable coefficients and conclusions regarding the effect of aid on growth in a good 

policy environment.  While Burnside & Dollar found that aid does have a positive effect on 

growth but only in countries with good policy environments– as indicated by the significant and 

positive coefficient on the interaction term of aid and policy—the same coefficient in Easterly’s 

analysis is negative and not significant.  According to Easterly, this can be attributed to the fact 

that the aid-policy term is not robust to alternative definitions of aid and policy that are perhaps 

even more accurate but at least equally plausible or to alternative period lengths.    

 

 



(III) COLLIER & DOLLAR: ORIGINAL STUDY VS ANALYSIS WITH 

UPDATED DATA 

 

In order to manipulate the model used by Collier and Dollar, I first attempted to replicate 

their method and findings as closely as possible, to ensure that I am not deviating from their 

methodology and specifications.  I was able to follow their methodology and differ only in time 

period (which subsequently alters other variables, namely the number of countries captured).   In 

this section, I first describe the model that Collier & Dollar use to analyze the relationship 

between aid, policies, and growth.  Then I describe my process of obtaining comparable data for 

updated time periods and running regressions to replicate Collier & Dollar’s analysis. 

 

In revisiting the Collier & Dollar model, I follow two Burnside and Dollar (and subsequently 

Collier and Dollar) hypotheses: 

(1) The effects of aid on growth in developing countries depend on the policy 

environment in place. 

(2) There are diminishing marginal returns to aid. 

 

These hypotheses are evident in the Collier and Dollar model.  The following is used to 

estimate the effects of aid on growth, while also considering the effects of policy, aid-policy 

interaction, and the diminishing returns to aid:   

 

G=c+b1I+b2P+b3A+b4A²+b5AP, where 

G: Growth rate of per capital GNP 



I: Initial Income 

P: Level of policy (CPIA) 

A: Level of net receipts of aid relative to GDP 

AP: Addresses the BD hypothesis that the effectiveness of aid depends on policy 

environment 

A²: Addresses diminishing returns to aid 

 

In order to estimate the above equation, Collier & Dollar run an OLS cross-section 

regression on 86 countries from 1990-1996.  They average aid/GDP and GDP growth over this 

time period, and take initial income from 1990 and CPIA (policy) measures from 1997. Their 

regression results are in Table 4. 

 

To reproduce Collier & Dollar’s findings, I use World Bank publically available data 

from 1990-2008.  Due to the World Bank’s Open Data Initiative, I was able to obtain many 

datasets online from data.worldbank.org.  The data that I used was primarily from the World 

Development Indicators (WDI), which provides data from the World Bank as well as over 30 

partner agencies on over 900 economic, social, and environmental indicators, with data starting 

in 1960.  The data indicators I used were GDP growth (which I call ―Growth‖), Net official 

development assistance and official aid received (―Aid‖), GDP (―GDP‖), and GNI per capita 

(―Initial Income‖).  Updating data through 2008, I constructed averages for the variables 

AID/GDP and GDP growth.  For Initial Income, I took the GNI per capita in 1990.  I also 

include four regional dummy variables to account for geographical shocks (as do Collier & 



Dollar).  I also use only lower and lower middle income countries, again following the Collier & 

Dollar methodology. 

 

For policy, I used a different World Bank data source: the CPIA.  Because Collier & 

Dollar take the IRAI (single numerical value for the CPIA) for 1997 as a proxy for policies from 

1990-1996, I use the 2008 IRAI as my policy variable in my regression of data from 1990-2008.  

Like Collier & Dollar, I normalize the set of IRAI. 

 

Table 5 contains the raw data used in my analysis, and Table 6 contains the results of an 

OLS regression using the Collier & Dollar model.  Using data spanning 18 years (1990-2008) 

and omitting all countries that had missing values for any one of the variables decreased the 

sample size to 51 countries.  Although this is a small sample size, that Collier & Dollar 

themselves may deem too small to ―provide comprehensive guidance on aid allocation‖ (as they 

said of Burnside & Dollar’s study of 56 countries) the R² remains over 0.5 in my updated version 

of the analysis, so the variables used explain enough of the variation in GDP growth and the 

sample size is not low enough to discard the results entirely. 

 

Table 7 compares the Collier & Dollar and my updated regression results.  My results 

after updating the data through 2008 were only partially consistent with the original 2002 Collier 

& Dollar findings: 

- AID*POLICY interaction term is positive and significant in both regressions.  This is 

arguably the most important term, as Collier & Dollar’s analysis agrees with the 

Burnside & Dollar finding that aid has a positive effect on GDP growth, but only in 



the presence of good policies.  Because I normalize policy, a positive coefficient on 

aid*policy indicates a positive effect of aid on GDP growth in the presence of better 

than average policies. 

- POLICY on its own is significant and positive in the original study, but after updating 

the data and re-running the regressions the policy coefficient in my study becomes 

negative and insignificant.  The positive and significant coefficient in the Collier & 

Dollar study indicates that policy on its own can improve GDP growth, while my 

finding indicates that policy on its own does not affect GDP growth in a meaningful 

way.  

- AID is significant on its own in my regression, and more interestingly, it is negative.  

According to the Collier & Dollar results, aid is not significant, which adds evidence 

Burnside & Dollar’s hypothesis that aid effects GDP growth but only in the presence 

of good policy.  According to my result, aid effects GDP growth regardless of policy, 

and aid and growth may actually have an inverse relationship. 

 

(IV) ADDITIONAL REGRESSIONS 

 

Most of the studies of the past decade regarding the impact of aid on growth in 

developing nations either focus on or at the very least acknowledge the impact of policies in the 

relationship.  However, Easterly, in his review of Burnside & Dollar findings, and my review of 

Collier & Dollar results place some doubt on the necessity of good policies in foreign aid 

promoting GDP growth.   To further investigate policies and their role in the aid-growth 

relationship, I break the IRAI into parts based on the sections of the CPIA (listed in Table 8) and 



run four OLS regressions using a model similar to that of Collier & Dollar.  As in my replication 

of Collier & Dollar, I pull data for Initial Income (GNI per capita), Aid, GDP, and GDP growth, 

initially for the period 1990-2008.  But I deviate from my updated Collier & Dollar study by 

replacing Policy with the four components of the CPIA instead of the IRAI itself.  Consistent 

with the hypothesis that aid promotes growth only is good policy environments, I also create four 

new interaction terms: aid interacting with each of the policy components.  My model is thus: 

 

G=c+b1I+b2A+b3A²+ b4AP1+b5AP2+ b6AP3+ b7AP4+ b8P1+ b9P2+b10P3+b11P4, where 

G: Growth rate of per capital GNP 

I: Initial Income 

A: Level of net receipts of aid relative to GDP 

A²: Addresses diminishing returns to aid 

P1-P4: The four components of the CPIA: economic management, structural policies, 

policies for social inclusion and equity, and public sector management and institutions 

AP1-AP4: Addresses hypothesis that effectiveness of aid depends on policy environment 

 

My four regressions vary in time and presence of outliers: 

- Regression 1, shown in Table 9, shows the results of a regression of data 1990-

2008 

- Regression 2, Table 10, shows the results of a regression of 1990-2008 data after 

removing outliers.  Collier & Dollar defines an outlier as AID/GDP> 20% or .2.  He 

omits outliers and finds no change in results, but I admit outliers here simply as a 

robustness check and to verify this relationship.  I also remove countries with 



negative GDP growth, assuming some sort of shock beyond the explanation of aid.  

Doing so lowers the sample size from 53 to 44 countries. 

- Regression 3, table 11, shows the results of a regression of all 2002-2008 data.  

My purpose here is to determine if my results in Regression 1 differ from Collier & 

Dollar simply because of the wide range of years in my model.  Collier & Dollar only 

look at seven years in their study, and so I replicate but update this by running the 

regression with the time period 2002-2008. 

- Regression 4, Table 12, combines the techniques of Regressions 2 and 3 by using 

2002-2008 data with no outliers.  In this case, removing outliers (by the same 

process) reduces the sample size from 66 to 55 countries. 

 

 My regressions had very interesting results.  With R² ranging from 0.35-0.65, the 

variables seemed to explain GDP growth well, especially in the first two regressions.  However, 

the correlation table in Table 13 indicates that the four different parts of the CPIA may be 

correlated.  This indicates very high chances of multicollinearity, which I note but do not correct, 

as none of the four parts seem worthy of dropping in my regression. 

 

 In comparing each of my four regressions to each other, as well as to the Collier & Dollar 

and updated Collier & Dollar analysis some trends exist, but the results appear relatively random.  

 

 

 

 



TRENDS: Aid, Aid squared, Initial GDP 

- Aid is only significant in two regressions (Collier & Dollar updated, Regression 

1) but is negative in both.  It seems theoretically inaccurate that aid on its own would 

actually decrease GDP growth. 

- Although Aid squared is only significant in two regressions (Collier & Dollar 

updated, Regression 1), it is positive in both. 

- Initial GDP is significant in three regressions (Collier & Dollar updated, 

Regression 1, Regression 2) and is negative in each. 

DISCREPANCIES: Aid*Policy, Policy 

- In both the original Collier & Dollar analysis and my updated version, Aid*Policy 

is significant and positive. 

- In Regressions 1-4, only two Aid*Policy variables are significant at the 5% level, 

being Aid*Public Sector Management and Institutions in Regression 1 (positive) and 

Aid*Economic Management in Regression 2 (positive).  Aid* Social Inclusion and 

Equity Policies is significantly negative at the 10% level in regressions 1 and 3. 

- In the original Collier & Dollar analysis, Policy on its own is significant and 

positive, but it is insignificant and negative in my updated analysis. 

- In Regressions 1-4, the only Policy variable that is significant at the 5% level is 

Social Inclusion and Equity Policies (positive) in Regression 3.  It is also significant 

at the 10% level in Regression 1.  Structural Policies and Public Sector Management 

and Institutions are negative and significant at the 10% level in Regressions 2 and 4 

respectively.  

 



CONCLUSIONS 

 

(I) COMPARISON OF ALL STUDIES 

 

Although difficult to read due to the compressed data to fit into this document, Table 15 

shows the results of all the regressions presented in this paper, including my regressions 1-4, 

Collier & Dollar original and updated, Burnside & Dollar, and Easterly.  Adding the 

Burnside & Dollar and Easterly regression results into the comparison does not significantly 

alter the trends listed in the previous section.  But what does become more apparent from 

comparing all eight studies together are the stark differences that arise as models, time, and 

countries vary in the different analyses.  There is not a single variable that is even close to 

consistently significant (in the same direction) throughout the eight studies. 

 

(II) NEW REGRESSION IMPLICATIONS 

 

 While the main contribution of this paper is to evaluate existing literature and note the stark 

differences in various studies’ analyses and findings, the results of my unique analyses can also 

provide some guidance to developing countries.  One interesting trend in my regressions 1-4 is in 

looking at Social Inclusion and Equity Policies.  This variable on its own is positive and 

significant at the 10% level in two regressions.  However, it is negative and significant at the 

10% level in the same two regressions when interacted with aid.  This seems to show that 

without aid, policies that promote social inclusion and equity promote growth in developing 



countries, but in the presence of aid they have the opposite effect.  This could have implications 

for policymakers in developing nations that receive or do not receive aid.   

 

 Two other variables that have positive, significant aid-policy interaction coefficients are 

Public Sector Management and Institutions and Economic Management—each significant only 

in one regression, but this may indicate the possibility that in countries that receive aid, public 

sector and economic management can increase GDP growth.   

 

   Finally, two other variables have negative, significant policy coefficients-- Structural Policies 

and Public Sector Management and Institutions, again each significant in only one regression and 

only at the 10% level.  However, this may indicate that in the absence of aid, structural policies 

and public sector management should not be goals of developing countries, as they may decrease 

GDP growth.   

 

 While I offer no guidance into the logic or theoretical justification of these findings, they 

may warrant further exploration from future studies.  It is very meaningful for a country that 

does not receive aid to know that the only policy variable that may have a significant positive 

effect on GDP growth is Social Inclusion and Equity Policies; perhaps countries that are not 

eligible for large amounts of international aid should focus on creating an equitable society to 

increase national income and grow their nation.  It is would also be useful for a low or lower 

middle income country that does receive aid to know that Public Sector Management and 

Institutions and Economic Management are the most effective ways to promote GDP growth in 

the presence of aid; perhaps countries that receive aid should focus on improving their economic 



and government management and institutions in order to enhance the positive effects of 

receiving aid.    

 

(III) CONCLUDING THOUGHTS 

 

After researching a dozen articles describing various scholars’ hypotheses, methods, 

empirical and theoretical analyses and findings, it seems that there are very few certainties and 

sound conclusions in the study of the effectiveness of aid to developing countries.  My strongest 

research conclusion is that no model is perfect, and slight manipulations of either data or 

methodology can produce vastly different results in both magnitudes/significance of variables 

and even in their sign. 

 

To conclude, I offer three explanations that may explain the lack of consistent findings 

across studies.  First is the data issue.  As mentioned previously, developing nations often do not 

have comprehensive structures in place to manage data collection, and although international 

institutions focus on aid and GDP growth as variables of importance in developing countries, 

perhaps the lack of concrete, steady findings across studies is the result of data insufficiencies or 

flaws, as the data changes at least slightly in each study.  Another possible explanation is simply 

that economists today and over the past decade do not know enough about the mechanisms by 

which aid effects growth and are unable to produce a model that describes the relationship 

effectively.  Finally, although every regression in my results had some significant variables, 

perhaps the effectiveness of aid is simply too complicated and dependent on factors that vary too 

much from country to country to be studied together. 
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Table 1: Burnside & Dollar Results 

 

Burnside & Dollar 

Time Period 1970-1993 

N 56 

R² 0.39 

Aid -0.02 (0.13) 

Aid * policy 0.19** (2.61) 

Log initial GDP per 

capita 

-0.60 (-1.02) 

Ethnic -0.42 (-0.57) 

Assassinations -0.45 (-1.68) 

Ethnic * 

Assassinations 

0.79 (1.74) 

Sub-Saharan Africa -1.87* (-2.41) 

Fast-growing E. Asia 1.31* (2.19) 

Institutional quality 0.69** (3.90) 

M2/GDP lagged 0.01 (0.84) 

Policy 0.71** (3.63) 

 



Table 2: Easterly Results 

 

Easterly 

Time Period 1970-1997 

N 62 

R² 0.33 

Aid 0.20 (0.75) 

Aid * policy -0.15 (-1.09) 

Log initial GDP per 

capita 

-0.40 (-1.06) 

Ethnic -0.01 (-0.02) 

Assassinations -0.37 (-1.43) 

Ethnic * 

Assassinations 

0.18 (0.29) 

Sub-Saharan Africa -1.68** (-3.07) 

Fast-growing E. Asia 1.18* (2.33) 

Institutional quality 0.31* (2.53) 

M2/GDP lagged 0.00 (0.16) 

Policy 1.22** (5.51) 

 



Table 3: Comparison—Burnside & Dollar versus Easterly 

 

 Burnside & Dollar Easterly 

Time Period 1970-1993 1970-1997 

N 56 62 

R² 0.39 0.33 

Aid -0.02 (0.13) 0.20 (0.75) 

Aid * policy 0.19** (2.61) -0.15 (-1.09) 

Log initial GDP per 

capita 

-0.60 (-1.02) -0.40 (-1.06) 

Ethnic -0.42 (-0.57) -0.01 (-0.02) 

Assassinations -0.45 (-1.68) -0.37 (-1.43) 

Ethnic * 

Assassinations 

0.79 (1.74) 0.18 (0.29) 

Sub-Saharan Africa -1.87* (-2.41) -1.68** (-3.07) 

Fast-growing E. Asia 1.31* (2.19) 1.18* (2.33) 

Institutional quality 0.69** (3.90) 0.31* (2.53) 

M2/GDP lagged 0.01 (0.84) 0.00 (0.16) 

Policy 0.71** (3.63) 1.22** (5.51) 



Table 4:  Collier & Dollar Results 

 

 

Collier & Dollar, original 

Time Period 1990-1996 

N 86 

R² 0.59 

Initial Income 0.62 (1.82) 

Policy 0.63** (2.08) 

Aid/GDP -.01 (0.13) 

Aid/GDP * Policy 0.27* (3.31) 

(Aid/GDP)² -- 

 

 



Table 5:  Collier & Dollar Updated Raw Data 

 

 

 CNTRY PLICY 

GDP 

GRWTH 

INITIAL 

INCOME 

PERCAP AID/GDP 

SUB-

SAHAR 

AFRICA 

 S. 

ASIA 

LATIN 

AMERICA 

CRRIBEAN 

EAST 

ASIA 

PCIFIC 

Angola -1.3688 6.1954 680 0.0209 1 0 0 0 

Bangladesh 0.3395 5.2828 250 0.0301 0 1 0 0 

Benin 0.4295 4.4408 340 0.1032 1 0 0 0 

Bolivia 0.8790 3.8758 700 0.0790 0 0 1 0 

Burkina 

Faso 0.7891 5.1069 310 0.1439 1 0 0 0 

Burundi -0.7574 0.4762 200 0.2782 1 0 0 0 

Cameroon -0.3438 1.9734 860 0.0530 1 0 0 0 

Cape Verde 1.7062 5.2306 890 0.1850 1 0 0 0 

Central 

African 

Republic -1.8723 1.0731 450 0.1112 1 0 0 0 

Chad -1.8183 5.6480 250 0.0894 1 0 0 0 

Comoros -2.2140 1.7680 510 0.1228 1 0 0 0 

Congo, 

Dem. Rep. -1.3688 -1.2522 210 0.1352 1 0 0 0 

Congo, 

Rep. -1.3508 2.4482 840 0.0636 1 0 0 0 

Cote 

d'Ivoire -1.5306 1.4309 690 0.0463 1 0 0 0 

Dominica 1.0409 2.1281 2140 0.0776 0 0 1 0 

Ethiopia -0.0381 5.2125 240 0.1195 1 0 0 0 

Gambia, 

The -0.2898 4.0496 310 0.1515 1 0 0 0 

Ghana 1.1308 4.7869 370 0.0998 1 0 0 0 

Grenada 0.7531 3.3564 2130 0.0426 0 0 1 0 

Guinea -0.8293 3.7627 420 0.0889 1 0 0 0 

Guinea-

Bissau -1.7644 1.6847 200 0.4028 1 0 0 0 

Guyana 0.1597 3.3512 350 0.1819 0 0 1 0 

Honduras 0.6632 3.8721 660 0.0712 0 0 1 0 

India 0.9510 6.3198 370 0.0031 0 1 0 0 

Kenya 0.4654 2.9693 360 0.0523 1 0 0 0 

Lao PDR -0.1819 6.4905 190 0.1329 0 0 0 1 

Lesotho 0.3036 3.9306 540 0.0985 1 0 0 0 

Madagascar 0.6273 2.7641 230 0.1254 1 0 0 0 

Malawi 0.0878 3.9217 170 0.2248 1 0 0 0 

Mali 0.6273 4.4256 250 0.1469 1 0 0 0 



Mozambiqu

e 0.6632 6.4409 160 0.2833 1 0 0 0 

Nicaragua 0.8251 3.2160 300 0.1898 0 0 1 0 

Niger -0.1460 3.0038 280 0.1476 1 0 0 0 

Nigeria 0.1597 4.5078 250 0.0200 1 0 0 0 

Pakistan -0.2539 4.3665 400 0.0167 0 1 0 0 

Papua New 

Guinea -0.2539 3.3937 790 0.0686 0 0 0 1 

Rwanda 0.6812 4.6117 340 0.2222 1 0 0 0 

Samoa 1.3466 2.7055 1010 0.1459 0 0 0 1 

Senegal 0.5374 3.3941 670 0.0980 1 0 0 0 

Sierra 

Leone -0.5596 2.6368 190 0.2515 1 0 0 0 

Sri Lanka 0.1597 5.2140 450 0.0327 0 1 0 0 

St. Lucia 1.1128 3.8800 2660 0.0298 0 0 1 0 

St. Vincent 

and the 

Grenadines 1.0049 3.7491 1640 0.0503 0 0 1 0 

Sudan -1.9082 5.9146 480 0.0418 1 0 0 0 

Tanzania 1.0229 4.7919 190 0.1469 1 0 0 0 

Togo -1.4767 2.2725 370 0.0764 1 0 0 0 

Tonga -0.3797 1.9090 1160 0.1505 0 0 0 1 

Uganda 1.1128 7.0705 300 0.1396 1 0 0 0 

Vanuatu -0.1460 3.4418 1120 0.1509 0 0 0 1 

Vietnam 0.9689 7.4413 120 0.0381 0 0 0 1 

Zambia 0.3036 2.6108 420 0.1733 1 0 0 0 

 



Table 6: Collier & Dollar Updated 

 

Collier & Dollar, updated through 2008 

Time Period 1990-2008 

N 51 

R² 0.5 

Initial Income -0.0013* (0.0005) 

Policy -0.057 (.419) 

Aid/GDP -0.349** (0.097) 

Aid/GDP * Policy 0.0914** (0.032) 

(Aid/GDP)² 0.009** (.003) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 7: Comparison-- Collier & Dollar versus Updated Regression Results 

 

Collier & Dollar (original and updated) 

Time Period 1990-1996 1990-2008 

N 86 51 

R² 0.59 0.5 

Initial Income 0.62 (1.82) -0.0013* (0.0005) 

Policy 0.63** (2.08) -0.057 (.419) 

Aid/GDP -.01 (0.13) -0.349** (0.097) 

Aid/GDP * Policy 0.27* (3.31) 0.0914** (0.032) 

(Aid/GDP)² -- 0.009** (.003) 

 



Table 8: 2008 CPIA Criteria 

 

 

A) Economic Management 

1. Macroeconomic Management  

2. Fiscal Policy  

3. Debt Policy  

B) Structural Policies 

4. Trade  

5. Financial Sector  

6. Business Regulatory Environment  

C) Policies for Social Inclusion/ Equity 

7. Gender Equality  

8. Equity of Public Resource Use  

9. Building Human Resources  

10. Social Protection and Labor  

11. Policies and Institutions for Environmental Sustainability  

D) Public Sector Management and Institutions 

12. Property Rights and Rule-based Governance  

13. Quality of Budgetary and Financial Management  

14. Efficiency of Revenue Mobilization  

15. Quality of Public Administration  

16. Transparency, Accountability, and Corruption in the Public Sector  



Table 9: ―Regression 1‖ 

 

1990-2008 all results 

  N 53 

  R² 0.581 

 COEFFICIENT 

STD 

ERROR P>t 

AID -0.222 0.091 0.019 

INITIAL GDP -0.002 0.001 0.025 

AID² 0.007 0.003 0.021 

AIDPOLICY-ECONOMIC MANAGEMENT 0.034 0.037 0.367 

AIDPOLICY-STRUCTURAL POLICIES -0.006 0.049 0.899 

AIDPOLICY-SOCIAL INCLUSION AND 

EQUITY POLICIES -0.101 0.059 0.098 

AIDPOLICY-PUBLIC SECTOR 

MANAGEMENT AND INSTITUTIONS 0.16 0.078 0.047 

POLICY-ECONOMIC MANAGEMENT 0.185 0.542 0.734 

POLICY-STRUCTURAL POLICIES -0.308 0.556 0.583 

POLICY- SOCIAL INCLUSION AND 

EQUITY POLICIES 1.574 0.854 0.073 

POLICY- PUBLIC SECTOR MANAGEMENT 

AND INSTITUTIONS -1.118 1.124 0.326 

CONS 6.201 0.827 0 

 



Table 10: ―Regression 2‖ 

 

1990-2008 (outliers removed) 

  N 44 

  R² 0.649 

 COEFFICIENT STD ERROR P>t 

AID -0.235 0.142 0.108 

INITIAL GDP -0.001 0.001 0.08 

AID² 0.002 0.007 0.736 

AIDPOLICY-ECONOMIC MANAGEMENT 0.163 0.068 0.022 

AIDPOLICY-STRUCTURAL POLICIES -0.0001 0.062 0.999 

AIDPOLICY-SOCIAL INCLUSION AND EQUITY 

POLICIES 0.051 0.086 0.559 

AIDPOLICY-PUBLIC SECTOR MANAGEMENT AND 

INSTITUTIONS -0.102 0.114 0.379 

POLICY-ECONOMIC MANAGEMENT -0.924 0.653 0.166 

POLICY-STRUCTURAL POLICIES -1.154 0.669 0.094 

POLICY- SOCIAL INCLUSION AND EQUITY 

POLICIES 0.576 0.912 0.532 

POLICY- PUBLIC SECTOR MANAGEMENT AND 

INSTITUTIONS 1.06 1.25 0.403 

CONS 6.716 0.846 0 

 



Table 11: ―Regression 3‖ 

 

2002-2008 all results 

  N 66 

  R² 0.391 

 COEFFICIENT 

STD 

ERROR P>t 

AID -0.073 0.097 0.455 

INITIAL GDP -0.001 0.001 0.439 

AID² 0 0.002 0.999 

AIDPOLICY-ECONOMIC MANAGEMENT 0.066 0.073 0.367 

AIDPOLICY-STRUCTURAL POLICIES -0.034 0.075 0.657 

AIDPOLICY-SOCIAL INCLUSION AND 

EQUITY POLICIES -0.153 0.088 0.089 

AIDPOLICY-PUBLIC SECTOR MANAGEMENT 

AND INSTITUTIONS 0.057 0.094 0.547 

POLICY-ECONOMIC MANAGEMENT 0.759 0.992 0.447 

POLICY-STRUCTURAL POLICIES 0.561 1.029 0.588 

POLICY- SOCIAL INCLUSION AND EQUITY 

POLICIES 3.302 1.191 0.008 

POLICY- PUBLIC SECTOR MANAGEMENT 

AND INSTITUTIONS -2.371 1.437 0.105 

CONS 6.638 1.12 0 

 



Table 12: ―Regression 4‖ 

 

2002-2008 (outliers removed) 

  N 55 

  R² 0.356 

  COEFFICIENT 

STD 

ERROR P>t 

AID -0.531 0.33 0.115 

INITIAL GDP -0.0004 0.001 0.725 

AID² 0.021 0.019 0.281 

AIDPOLICY-ECONOMIC MANAGEMENT -0.037 0.168 0.828 

AIDPOLICY-STRUCTURAL POLICIES -0.265 0.191 0.173 

AIDPOLICY-SOCIAL INCLUSION AND 

EQUITY POLICIES -0.012 0.21 0.956 

AIDPOLICY-PUBLIC SECTOR 

MANAGEMENT AND INSTITUTIONS 0.205 0.223 0.362 

POLICY-ECONOMIC MANAGEMENT 1.244 1.338 0.358 

POLICY-STRUCTURAL POLICIES 1.566 1.535 0.313 

POLICY- SOCIAL INCLUSION AND 

EQUITY POLICIES 2.494 1.685 0.146 

POLICY- PUBLIC SECTOR 

MANAGEMENT AND INSTITUTIONS -3.384 2.000 0.098 

CONS 8.210 1.478 0 

 

 



Table 13: Correlation Table 

 

 

Economic 

Management 

Structural 

Policies 

Social Inclusion 

and Equity 

Policies 

Public Sector 

Management and 

Institutions 

Economic Management 1 0.664 0.769 0.773 

Structural Policies 0.664 1 0.736 0.794 

Social Inclusion and 

Equity Policies 0.769 0.736 1 0.888 

Public Sector 

Management and 

Institutions 0.773 0.794 0.888 1 



Table 14: Comparison—my regressions 

 

 

1990-2008 all 

results 

1990-2008 

(outliers 

removed) 

2002-2008 all 

results 

2002-2008 

(outliers 

removed) 

 N 53 N 44 N 66 N 55 

 R² 0.581 R² 0.649 R² 0.391 R² 0.356 

 
COEFF

ICIENT P>t 

COEFFI

CIENT P>t 

COEFF

ICIENT P>t 

COEFFIC

IENT P>t 

AID -0.222 0.019 -0.235 0.108 -0.073 0.455 -0.531 0.115 

INITIAL GDP -0.002 0.025 -0.001 0.08 -0.001 0.439 -0.0004 0.725 

AID² 0.007 0.021 0.002 0.736 0 0.999 0.021 0.281 

AIDPOLICY-

ECONOMIC 

MANAGEMENT 0.034 0.367 0.163 0.022 0.066 0.367 -0.037 0.828 

AIDPOLICY-

STRUCTURAL 

POLICIES -0.006 0.899 -0.0001 0.999 -0.034 0.657 -0.265 0.173 

AIDPOLICY-

SOCIAL 

INCLUSION AND 

EQUITY 

POLICIES -0.101 0.098 0.051 0.559 -0.153 0.089 -0.012 0.956 

AIDPOLICY-

PUBLIC 

SECTOR 

MANAGEMENT 

AND 

INSTITUTIONS 0.16 0.047 -0.102 0.379 0.057 0.547 0.205 0.362 

POLICY-

ECONOMIC 

MANAGEMENT 0.185 0.734 -0.924 0.166 0.759 0.447 1.244 0.358 

POLICY-

STRUCTURAL 

POLICIES -0.308 0.583 -1.154 0.094 0.561 0.588 1.566 0.313 

POLICY- 

SOCIAL 

INCLUSION AND 

EQUITY 

POLICIES 1.574 0.073 0.576 0.532 3.302 0.008 2.494 0.146 

POLICY- PUBLIC 

SECTOR 

MANAGEMENT 

AND 

INSTITUTIONS -1.118 0.326 1.06 0.403 -2.371 0.105 -3.384 0.098 

CONS 6.201 0 6.716 0 6.638 0 8.210 0 



Table 15: Comparison—All studies 

 


