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Abstract

The study answers whether the effectiveness of foreign aid on economic growth depends on

the educational attainment of a country’s population. Using a panel dataset including 80

countries from 1960 to 2015, foreign aid was found to positively affect the growth rates of

the real GDP per capita in countries with relatively high completion rates of secondary

and tertiary education. The results also show that the effect of tertiary education on

economic growth are relatively immediate, while an increase in the completion rates of

secondary education will take 10 to 15 years to contribute to the growth rates. The

findings suggest that development programs that encourage the completion of secondary

and tertiary education are likely to improve the effectiveness of foreign aid, benefitting

both the lender and recipient countries.



1 Introduction

The effects of foreign aid on economic growth have been investigated in various ways.

In particular, studies have shown that the effectiveness of foreign aid is significant when

interacting with one or more macroeconomic variables. For instance, Burnside and Dollar

(2000) have shown that the foreign aid variable has a positive effect on the growth rates,

when interaction terms with policy variables are included in the model.

The study aims to identify whether foreign aid increases the growth rate of an econ-

omy, when interacting with the educational attainment of its population. As established

in theory and practice, human capital is a critical source of economic growth. Thus,

assuming that a portion of foreign aid is used to fund development projects, it can be

that the projects are more successful in a country with more educated populations.

The paper is structured as follows: Section 2 presents studies that have contributed

to the discussion. Section 3 describes the data used for the study, and Section 4 explains

the methodology. Section 5 presents the regression results and their implications, and

Section 6 concludes.

2 Literature Review

Research on the effects of foreign aid on economic growth has yielded mixed results. One

of the most seminal works on the topic is that of Burnside and Dollar (2000), which has

found that foreign aid has a positive impact on economic growth when interacting with

good fiscal, monetary, and trade policies. Specifically, the study reports that countries

with good policy environments are expected to have a 0.23 percentage points higher

growth rate than their counterparts on average when the equal amount of foreign aid is

given.

On the other hand, Easterly (2003) has shown that the effect of foreign aid is no

longer significant when using alternative definitions of the main variables used in Burnside

and Dollar (2000). In particular, Easterly has noted that the definition of aid used in

Burnside and Dollar (2000) does not follow the conventional definition of aid, which

1



includes concessional loans. The study has shown that when using this definition, the

data no longer provides the evidence for the positive effect of foreign aid on the growth

rates.

More recent literature focuses on the effect of foreign aid on sources of growth. Arndt

and Jones (2015) report that foreign aid has positive effects on proximate sources of

growth, such as poverty rates, which in turn contribute to the growth of a country. The

study reports that a one percentage point increase in the aid-GDP ratio will lead to a 0.3

percentage points increase in the real GDP growth rate on average, while holding others

constant.

More in line with the current study, Asiedu and Nandwa (2007) have found that

education aid has a significant effect on growth rates, especially in low-income countries.

The difference between the study of Asiedu and Nandwa and the current study is that

the former focuses on the effectiveness of education aid per se, while the latter studies

the effectiveness of aggregate aid depending on different levels of educational attainment.

3 Data

The main source of the data is World Bank Open Data. The growth variable is per capita

real growth rate averaged over 5-year periods. The study follows the World Bank’s

definition of foreign aid, which includes grants and concessional loans. The data for

educational attainment are obtained from the Barro-Lee datasets (2018), which include

educational attainment data at the primary, secondary and tertiary level for 146 countries

in 5-year intervals from 1950 to 2018. The definitions of the variables are presented in

Table 1.

The dataset is a panel across twelve five-year periods from 1960 to 2015. The unit of

observation is country. The total number of 80 countries is included in the dataset. The

number of countries is reduced from that of the original 146 countries in the Barro-Lee

datasets because (1) our dataset only includes the countries that received foreign aid at

least once, and (2) some countries have missing data for the key variables. 78 out of 80
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countries are a member of International Development Association or the International

Bank for Reconstruction and Development, which are a part of the World Bank group.

3 countries are East Asian countries, and 23 are Sub-saharan African countries.

The dependent variable is the per capita real GDP growth rate, and its mean is around

2.02%. The skewness and kurtosis tests show that the variable is not skewed but contains

extreme values, and the distribution is not normal. Thus, the values outside two standard

deviations from the mean were excluded, and the Doornik-Hansen normality test shows

that the distribution is now normal. The restricted sample has its mean around 1.99%

and has a lower standard deviation than the unrestricted sample.

The key independent variables are the aid and educational attainment variables. The

aid variable is measured by the amount of aid per capita, and the mean is $52 with

the maximum value at $3,098. The distribution is highly skewed to the right as the 75

percentiles of the countries received the per capita amount of $47 or below while the top

25 percentiles received $47 to $3,098. The educational attainment variables are measured

as the percentage of the population who have completed the primary, secondary, and

tertiary levels of schooling. The mean of each variable is 17%, 12%, and 3%. The

distributions of all three variables are highly skewed to the right. The summary statistics

of the variables are presented in Table 2.

The bivariate relationship between the per capita growth rates and the per capita

aid amounts is shown in Figure 1. The graph implies that the variables have a slightly

positive relationship, when the growth rates lead the aid receipts by 5 years. However,

the hypothesis that the variables have a simple linear relationship was rejected with the

p-value of 0.854.

The total number of observations included in the regression is 635. The observation

number is reduced from 960 (12 panel ⇥ 80 countries) because (1) the dataset is an

unbalanced panel, which has reduced the sample size to 809, (2) the dependent variable

contains 42 outliers, and (3) including lags in the model has dropped the observations

that are in the first and second periods.
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4 Model

The regression model is as follows:

growthit = �0 + yi,t�1�y +
2X

j=0

aidi,t+j�a +
1X

j=0

educi,t+j�e +
nX

j=0

aid⇥ educi,t+j�1 + cit · �c + ui + vt + eit

where i=index for countries; t=index for time; growthit=per capita real GDP growth

rate; yi,t�1=per capita real GDP lagged by one period; aidit=aid receipts per capita;

educit=2⇥1 vector of education attainment variables; cit=11⇥1 vector of control vari-

ables that include oil prices, malaria incidence, foreign direct investment, capital stock,

Gini coefficient, government debt, trade openness, inflation rates, government education

expenditure, institutional quality, and an interaction term between aid receipts and cap-

ital stock; ut=country fixed effects; vt=time fixed effects; and eit=stochastic error term.

The paper exploits the fixed effects estimator to address countries and time fixed

effects. The per-capita GDP variable is lagged by one period to reflect the fact that the

initial level of GDP tends to negatively affect the growth rates. The education vector

variable is a 2⇥1 vector because I used two models with one model including primary and

secondary and the other primary and tertiary. This was appropriate as the correlation

between the completion rates of secondary and tertiary education is 0.6738. As the

focus of the paper is to measure the effect of aid when interacting with the educational

attainment of a country, the interaction term is also included.

As foreign aid and educational attainment both have delaying effects on economic

growth, the lags of the variables are included in the model. The numbers of the lags were

determined using the general-to-specific method: I started with two lags for all three

terms and then determined whether the second lag of each variable is significant. When

it turned out not significant, the second lag was removed, and the significance of the first

lag was tested. However, I left the first lag of the variables even though they turned out

not significant for the comparison purpose. As a result, the model includes two lags of

aid and aid ⇥ secondary and one lag of primary, aid ⇥ primary, secondary, tertiary,

and aid⇥ tertiary.

A model with the quadratic terms of the independent variables was compared with the
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linear model in terms of their adjusted R-squared values. The results show that including

the quadratic term of the aid variable in Model 1 will reduce the adjusted R-squared value

from 0.2592 to 0.2557, and including those of education variables will reduce to 0.2586.

The same holds true for Model 2 as well. Thus, the linear models are preferred to the

polynomial models. Similarly, the linear-log models were tested, and the results show

that the linear-linear models have a stronger explanatory power.

The model includes four variables that are closely associated with economic growth.

Following the Solow growth model, the variables for capital stock has been included in

the model (Solow, 1956). The variable for gross saving is omitted to avoid the mul-

ticollinearity with the capital variable. The variable for foreign direct investment has

been added as it is reported that FDI can encourage the growth in developing countries

(Borensztein et al., 1994). Following Arndt and Jones (2015), other potential determi-

nants of economic growth, such as oil rents and malaria incidence, have been included in

the analysis. Finally, the interaction term between a country’s capital stock and foreign

aid has been introduced in order to capture the fact that foreign aid may be more effective

in countries with a higher level of capital stock.

The inflation rates and trade openness variables are proxies for monetary and trade

policy. Since governments are concerned about the stability of consumer prices, the

inflation rates used in this paper measure price stability in Consumer Price Index. Trade

openness is measured by the total percentage of import and export relative to GDP.

The study uses the t-test to test the null hypothesis that the coefficient estimate of

the interaction term between the aid and educational attainment variable is zero. The

alternative hypothesis is that the effect is positive. If it is true that countries that have a

higher level of education attainment are more capable of using aid to promote economic

growth, the coefficient estimate of the interaction term would be positive.

In addition, the effects of other variables, including aid and the education variable

have been examined. If aid helps increase a country’s growth rate, the sign of the aid

coefficient is expected to be positive. The coefficient of educ should be positive if higher

completion rates of education lead to positive economic growth.
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Note, however, there can be an endogeneity issue in the model because it is possible

that foreign aid reflects some commercial interests of donor countries. That is, donor

countries may give larger amounts of aid to countries that are experiencing a commodity

boom or any positive shock to growth as ”special favor” (Bernside & Dollar, 2000). It can

also be the case that countries that have experienced higher growth rates tend to receive

less foreign aid.

5 Empirical Results

The regression results are presented in Table 3. Model 1 includes the primary and tertiary

level of schooling, while Model 2 includes the primary and secondary level of schooling.

Column (2) and (4) contain the regression results for each model without the interaction

terms, though the hypothesis test for the joint significance implies that the models with

the interaction terms have a stronger explanatory power.

Column (1) shows that the sign of the aid⇥ tertiary is positive and significant at the

5% significance level. The t-test of the null hypothesis, that there is no significant effect of

the interaction term, provides the p-value of 0.0149, implying that the interaction effect is

indeed positive and significant. The results imply that foreign aid is likely more effective

when given to countries with higher completion rates of tertiary education. Considering

that the frequency of the data is 5-year intervals, the relationship suggests that a change

in the completion rates of tertiary education will affect the growth rates within 5 years.

The impact of a non-marginal change in the completion rates of tertiary education

has been examined. At the mean values of tertiary and aid, the coefficient becomes

economically significant at a non-marginal change of 7 percentage points. Specifically,

the results show that the change will lead to a 0.54 percentage points increase in the

real growth rates on average, while holding others fixed. This is to say that if the same

amount of foreign aid is given to two countries that are only different in the tertiary-level

completion rates of their populations by 7%, the country with the higher rate would

experience a 0.54 percentage point higher growth rate within 5 years compared to its
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counterpart. The semi-elasticity and standardized coefficient of this change is 27.08%

and 22.17%, respectively, suggesting that the effects are economically significant as well.

Column (3) suggests that the second lag of aid ⇥ secondary has a positive impact

on the growth rate variable, and the hypothesis test shows that the effect is statistically

significant at the 1% significance level. The results implies that the effectiveness of foreign

aid can improve in countries with higher completion rates of secondary education. Note

the effect is significant in the second lag, which means that there is a time gap until the

effect is manifested in the growth rates. As our data is in 5-year intervals, two lags are

approximately equivalent to 10 to 15 years.

The results also suggest that when there is a 15 percentage points difference in the

secondary-level completion rates of two countries that otherwise are identical, the coun-

try with the higher rate will experience a higher growth rate around 10 to 15 years later

by 0.54 percentage points than its counterpart on average. The semi-elasticity and stan-

dardized coefficient of this change is 27.11% and 22.19%, respectively, suggesting that

the effects are economically significant as well.

The results are consistent with the initial conjecture that foreign aid should be more

effective in countries with more education. The results also show that the effect of tertiary

education on economic growth are relatively immediate, while that of secondary education

takes about 10 to 15 years to come into effect. Why would this be the case? Gyimah-

Brempong (2011) has shown that tertiary education has more direct effects on income

growth, while the lower level of education has stronger impacts on factors related to a basic

living standard, such as preventive health. Since tertiary education improves factors that

are more direct to economic growth, tertiary education affects economic growth quicker

than secondary education.

Meanwhile, the results suggest that the first lag of the aid variable is positive, while

the second lag is negative. Comparing the difference in expected growth rates with

a non-marginal change of $50 in per capita aid shows that the change will lead to a

0.0046 percentage points increase in the average growth rates, which is not economically

significant. However, it is worth asking why foreign aid would have negative effects
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on economic growth. There are a number of literature that provide an explanation to

the question. For instance, Lensink & White (2001) suggest that foreign aid can have

diminishing returns to the output level just as other inputs of production. However, it

requires further research on possible reasons why the short-term and long-term effects of

the aid are different.

What about the effects of the educational attainment of a country’s population on its

economic growth? The evidence shows that the first lag of tertiary has a positive effect on

the growth rates at the 5% significance level. However, the study could not find evidence

on the significance of educational attainment at the primary and secondary level. One

of the possible explanations is that primary and secondary education tend to improve

factors that might be indirect to economic growth, such as improvement in preventive

health (Gyimah- Brempong, 2011). Thus, it is likely that the impact of education is

more significant on sources of economic growth, such as poverty rates, illiteracy rates,

and preventive health, rather than on the growth rates per se.

6 Conclusion

The study answers whether the effectiveness of foreign aid on economic growth depends

on the educational attainment of a country’s population. Using the fixed effects estimator

on a panel dataset including 80 countries from 1960 to 2015, the results suggest that, at

a given amount of foreign aid, a 7 percentage points increase in the completion rates of

tertiary education will increase the growth rates by 0.54 percentage points. The evidence

also indicates that a 15 or higher percentage points increase in the completion rates

of secondary education will contribute to a 0.54 percentage points increase in the per

capita real growth rates on average also at a given amount of aid. Finally, the evidence

shows that the effect of the tertiary educational attainment is contemporaneous, while

that of secondary education takes 10 to 15 years to be manifested. The significance of

the interaction effects suggests that encouraging the completion of education will likely

enhance the effectiveness of foreign aid, benefitting both lender and recipient countries.
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Table 1. Definitions of the Variables

Variable Definition
Per capita real growth rate (%) Per capita real GDP growth rate

Per capital real GDP ($1,000) Per capita real GDP measured in 2010 USD

Foreign aid per capita ($100) Net amount of o�cial development assistance per

capita (include both grants and concessional loans)

At least completed primary (%) The percentage of population aged between 15 and 64

who have at least completed primary education

At least completed secondary (%) The percentage of population aged between 15 and 64

who have at least completed lower-secondary educa-

tion

At least completed tertiary (%) The percentage of population aged between 15 and 64

who have at least completed upper-secondary educa-

tion

Oil rents ($) The di↵erence between the value of crude oil produc-

tion at world prices and total costs of production

Malaria incidence Incidence of malaria (per 1,000 population at risk)

FDI inflow (%) The percentage of inflow of foreign direct investment

(% of GDP)

Capital formulation (%) The percentage of gross capital formulation (% of

GDP)

Gini coe�cient Measure of income equality; if =1, perfect inequality;

if =0, perfect equality

Government consumption (%) Total central government consumption (% of GDP)

Government debt (%) Total central government debt (% of GDP)

Trade openness (%) The total percentage of import and export (% of GDP)

Inflation rates (%) Measure of increases in Consumer Price Index

Government education expenditure (%) Total government expenditure on education (% of to-

tal government expenditure)

Corruption CPIA transparency, accountability, and corruption in

the public sector rating (1=low to 6=high)
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Table 2. Summary Statistics

Variable Mean Std. Dev. Min. Max. N
Per capita real growth rate (%) 1.99 2.431 -4.272 7.974 767

Per capita real GDP ($1,000) 4.034 6.074 0.14 52.037 767

Foreign aid per capita ($100) 0.524 1.975 0 30.979 767

At least completed primary (%) 16.944 10.979 0.209 76.505 767

At least completed secondary (%) 11.845 11.087 0.017 55.857 767

At least completed tertiary (%) 2.86 3.806 0 33.574 767

Oil rents ($) 1.857 5.768 0 60.109 767

Malaria incidence 21.818 83.232 0 796.38 767

FDI inflow (%) 1.954 3.728 -5.182 59.775 767

Capital formation (%) 18.848 9.618 0 52.094 767

Gini coe�cient 16.609 22.234 0 65.8 767

Government consumption (%) 12.095 6.935 0 46.303 767

Government debt (%) 10.676 27.305 0 228.871 767

Trade openness (%) 59.65 41.425 0 363.102 767

Inflation rates (%) 17.022 114.192 -3.031 2719.498 767

Government education expenditure (%) 6.205 8.509 0 30.405 767

Corruption 0.372 0.964 0 4 767
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Table 3. Regression Results of Per Capita Growth Rates on Foreign Aid and Education Attainment

Model 1 Model 2

Interaction terms Yes No Yes No

Variables (1) (2) (3) (4)

L.realgdp -0.2883*** -0.2830*** -0.2968*** -0.2846***

(0.0697) (0.0654) (0.0728) (0.0681)

aidpercap 0.0037 0.1689 0.0295 0.1528

(0.0916) (0.1279) (0.0964) (0.1183)

L.aidpercap 0.3860*** 0.3659** 0.5718*** 0.3607*

(0.1377) (0.1791) (0.1541) (0.1889)

L2.aidpercap -0.7244*** -0.4595** -1.1071*** -0.4386*

(0.1781) (0.2296) (0.2102) (0.2422)

primary -0.0062 -0.0066 -0.0068 -0.0062

(0.0134) (0.0132) (0.0139) (0.0135)

L.primary 0.0106 0.0099 0.0121 0.0095

(0.0136) (0.0117) (0.0130) (0.0119)

aidprimary -0.0429 -0.0286

(0.1087) (0.0955)

L.aidprimary 0.0383 -0.0310

(0.1386) (0.1012)

secondary 0.0127 0.0098

(0.0109) (0.0096)

L.secondary 0.0114 0.0132

(0.0120) (0.0111)

aidsecondary -0.0847

(0.1027)

L.aidsecondary 0.1101

(0.0946)

L2.aidsecondary 0.2013***

(0.0761)

tertiary 0.0018 0.0227

(0.0326) (0.0323)

L.tertiary 0.0596** 0.0539**

(0.0267) (0.0254)

aidtertiary 0.2672**

(0.1073)

L.aidtertiary 0.0297

(0.1055)

Constant 3.8052*** 3.7117*** 3.4883*** 3.5888***

(0.8779) (0.8354) (0.8793) (0.8554)

Observations 635 635 635 635

R-squared 0.3048 0.2950 0.3085 0.2939

Number of Groups 79 79 79 79

Robust standard errors in parentheses

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

Note: The control variables including oil prices**, malaria incidence, FDI***, capital***, Gini index,

government consumption***, government debt, trade openness, inflation**, government education expen-

diture, corruption index, aid⇥inflation, aid⇥trade, aid⇥cap***, L.capital***, year and the flag variables

are included in the model but not reported in the above table.
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Figure 1: Per Capita Aid and Per Capita GDP Growth, 1960-2015
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Appendix A: Calculations of Elasticities and Semi-Elasticities

1. Semi-elasticity of the aid⇥tertiary variable:

Ê[growth|tertiary = 7 + tertiary, aid = aid, ..., xk]� Ê[growth|tertiary = tertiary, aid = aid, ..., xk]

dgrowth
⇥ 100%

=
7⇥ (0.002 + 0.060 + 0.267⇥ 0.052 + 0.030⇥ 0.052)

1.99
⇥ 100%

= 27.08%

2. Semi-standardized coe�cient of the aid⇥tertiary variable:

Ê[growth|tertiary = 7 + tertiary, aid = aid, ..., xk]� Ê[growth|tertiary = tertiary, aid = aid, ..., xk]

sd(growth)
⇥ 100%

=
7⇥ (0.002 + 0.060 + 0.267⇥ 0.052 + 0.030⇥ 0.052)

2.43
⇥ 100%

= 22.17%

3. Semi-elasticity of the aid⇥secondary variable:

Ê[growth|secondary = 15 + secondary, aid = aid, ..., xk]� Ê[growth|secondary = secondary, aid = aid, ..., xk]

dgrowth
⇥ 100%

=
15⇥ (0.013 + 0.011� 0.084⇥ 0.052 + 0.110⇥ 0.052 + 0.201⇥ 0.052)

1.99
⇥ 100%

= 27.11%

4. Semi-standardized coe�cient of the aid⇥secondary variable:

Ê[growth|secondary = 15 + secondary, aid = aid, ..., xk]� Ê[growth|secondary = secondary, aid = aid, ..., xk]

sd(growth)
⇥ 100%

=
15⇥ (0.013 + 0.011� 0.084⇥ 0.524 + 0.110⇥ 0.524 + 0.201⇥ 0.524)

2.43
⇥ 100%

= 22.19%
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