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Abstract: As African countries remain dependent on foreign aid for sustainable economic 
growth and development, the persistently slow economic growth-rate in the region has often 
been linked to rising external debt-burden and default risk. To what extent has foreign aid 
contributed to the long-term external debt burden of Africa? Most empirical studies have 
examined the growth effectiveness of external debt and foreign aid; there is, however, a lack 
of extensive literature on the impact of foreign aid on rising external debt burden and default 
risk in case of the African economies. This paper investigates the short-run and the long-run 
effects of foreign aid, government spending, trade openness and domestic investment on the 
long-term external debt (in proportion to GDP) for a panel of 33 aid-dependent African 
economies. The results indicate that the long-run effects of foreign aid and trade openness on 
external debt are significantly positive while that of government spending is significantly 
negative. 
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1. Introduction 

Although foreign aid has been the primary source of foreign capital for economic growth and 
development in Africa, a report published by the World Bank in 2008 revealed that 50% of the 
sub-Saharan population was still living below the poverty line in 2005. Considering the amount of 
foreign aid the African countries have received from external sources, this raises an important 
question on the effectiveness of foreign aid as a means to attaining sustainable economic growth 
and development. Studies have shown that the more foreign aid the African countries have 
received over the years, the more aid-dependent they have become leaving many of those 
countries in a “debt trap” curbing long-run economic growth. According to UNCTAD Statistics, 
during the period 1974-2009, average annual overseas development assistance received (as a 
percentage of GDP) by the 33 African countries under study exceeded 10% (around 10.46%). 
During the same period, average annual long-term external debt (as a percentage of GDP) was 
almost 64% for those 33 African countries. 

Has foreign aid increased the long-term external debt burden of Africa? How does trade openness 
affect external debt burden of Africa? What impact does public expenditure such as government 
spending has had on the long-term external debt burden of Africa? This paper investigates the 
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cointegrating and causal relationships between long-term external debt, foreign aid, government 
spending, domestic investment and trade openness (all measured as a percentage of GDP) for 33 
African countries for the period 1974-2009. The paper is organized as follows: Section II presents 
a review of empirical literature, Section III discusses the data sources and the methodology used, 
Section IV discusses the empirical analysis and Section V presents the concluding remarks. 

2. Literature Review 

Most empirical studies provide mixed evidence of growth effectiveness of foreign aid. Although 
Levy (1998), Gounder (2001), Murty et al. (1994) found positive effects of foreign aid on 
economic growth, White (1992), Boone (1996), Lal (2005), Nyoni (1998) Martens et al. (2002), 
Easterly (2003), Rajan and Subramanian (2005), Djankov et al. (2006), Mallik (2008) and Mitra 
and Hossain (2013) reported a negative impact of foreign aid on economic growth. Esterly et al. 
(2004) reported lack of any relationship between foreign aid and economic growth. Burke and 
Ahmadi-Esfahani (2006) also observed an insignificant relationship. Most of the studies reporting 
an absence or even negative growth effects of foreign aid consider large and persistent external 
debt burden as the primary reason for slow economic growth (Aluko and Arowolo, 2010). Factors 
such as “debt overhang” and loan conditionalities lead to an accumulation of foreign debt that 
curbs economic growth of the heavily aid-dependent countries. Other recent studies on the 
determinants of external debt include Awan and Rehman (2011), Seetanah, Padachi and Durbarry 
(2007), Lane (2004) and Kemal (2001). Arshad et al. (2014) showed that foreign debt is relatively 
more effective for economic growth than foreign aid. 

Most studies have looked at the effect of foreign aid on the external debt burden of Africa 
primarily through country-specific analyses. This paper examines the link between the two for 33 
African countries through a dynamic panel cointegration analysis. This has important policy 
implications for the allocation of foreign aid toward attaining sustainable economic growth and 
development approach. 

3. Data Sources and Descriptive Statistics 

This study uses annual time series data spanning 36 years (from 1974-2009) for a panel of 33 
African countries*. The variables for this study are long-term external debt stocks (EXD), foreign 
aid (AID), government spending (GSP), trade openness (OPN), and domestic investment (DIV). 
External debt (EXD) is the total long-term (outstanding) debt of an economy. Foreign aid is the 
"net" disbursements received by an economy. Government spending is the general government 
final consumption expenditure. The trade openness index measuring the degree of trade 
liberalization of a country is constructed by dividing the sum of exports and imports by nominal 
GDP of that country. The variables are measured in US dollars at current prices and current 
exchange rates as a percentage of nominal GDP. The data source is UNCTAD Statistics. The 
descriptive statistics of the panel variables are recorded below in Table (1). 

                                                            
*
The 33 African countries are Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, 

Congo, Cote d’Ivore, Djibouti, Egypt, Gambia, Ghana, Guinea, Kenya, Liberia, Madagascar, Malawai, Mali, Mauritiana, 
Morocco, Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, Somalia, Sudan, Swaziland, Togo, Tunisia, Zambia and 
Zimbabwe. 
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Table 1: Descriptive statistics for different variables 

Variable Mean Median Std. C.V. Minimum Maximum 

EXD 

AID 

GSP 

OPN 

DIV 

63.6985 

10.45944 

16.63990 

65.22899 

19.10866 

51.63842 

8.173722 

15.13256 

56.60484 

18.20900 

57.1731 

11.5987 

8.1778 

35.85558 

8.531740 

89.7558 

110.8926 

49.1457 

54.9689 

44.6482 

1.039826 

0.034413 

3.258899 

1.861681 

2.040261 

679.8981 

166.3728 

57.08796 

262.2599 

69.17989 

Source: Data from UNCTAD, Own Calculations 

From the estimated values in Table (1), it has been found that in the panel of African countries the 
variability is highest for the variable AID followed by EXD, OPN, GSP and DIV. 

4. Empirical Model and Conceptual Framework 

4.1 Empirical Model  

The long-run impact of foreign aid on external debt is examined with other macroeconomic 

variables namely: government spending, trade openness and domestic investment for a panel of 33 

African countries by considering the following model: 

3i it1i 2i 4i
it 0 it it it itEXD = A AID GSP OPN DIV e                                                                      (1)    

The logarithmic transformation of equation (1) is given by: 

it 0 1i it 2i it 3i it 4i it itlnEXD = + lnAID + lnGSP + lnOPN + lnDIV + µ                            (2) 

Where, α0 = ln(A0) i and t represent the ith country and t-th  time period under consideration, 

respectively. The parameters α1, α2, α3 and α4 are the long-run elasticities of external debt with 

respect to AID, GSP, OPN and DIV, respectively. Since, there exists non-linear relationship 

among the variables that is why we considered the equation (1) in order to find the long-run 

impact of foreign aid, government spending, trade openness and domestic investment on external 

debt for a panel of 33 African countries. 

4.2 Conceptual Framework 

According to UNCTAD Statistics, it is has been found that more foreign aid the African countries 

have received over the years, the more aid dependent they have become, leaving many of those 

countries in a “debt trap” curbing long-run economic growth. Thus we may expect that foreign aid 

has positive impact on external debt at least in the short run in African countries i.e. 1>0  in 

model (1). That is why, to test whether this statement is either true or false, we considered the 

equation (1). Since the mid-1970s many African countries implemented liberal trade policies to 

attract FDI for economic growth and development as a result the degree of liberal trade policies 

i.e. trade openness play significant role to reduce the dependency on external debt in African 

countries. 
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Thus we can expect that the variable trade openness has a negative impact on external debt i.e.  

2 <0  in equation (1). That is why to know the impact of liberal trade policies in Africa on EXD 

we introduced the variable OPN in equation (1). We know in African countries corruption level is 

very high as a result government unnecessary spending due to corruption stimulates further 

external debt which indicates the positive impact on external debt. That is why in the model the 

variable government consumption expenditure (GSP) is used to test the hypothesis. Finally we 

know the increase of domestic investment reduces the dependency of external debt both in the 

short-run and long-run indicates the negative relationship between DIV and EXD. That is why we 

introduced the variable DIV with FAID in the model to find the long-run and short-run impacts on 

external debt. 

5.  Dynamic Panel Cointegration and Causality Analysis 

The dynamic causal relationships between external debt, foreign aid, government spending, trade 

openness and domestic investment are examined using modern econometrics techniques. The 

investigation procedure involves the following steps. At the first step the existence of a unit root in 

each panel variable is examined. If a unit root is present, then at the second step, the long run-

cointegration relationships among the panel variables are tested. If a long-run relationship among 

the variables is observed, then a panel VECM is estimated to determine the causal relationships 

between the variables. At the final step the GMM technique is applied to find the short-run and 

long-run impacts of the variables foreign aid, government spending, trade openness and domestic 

investment on external debt. The application of GMM technique controls the problem of 

endogeneity and serial correlation of regressors. 

5.1 Panel Unit Root Test:  

Four panel unit root tests are performed to determine the order of integration of the panel variables 

- Levin, Lin and Chu (LLC, 2002), Im, Peasaran and Shin (IPS, 2003), Maddala and Wu (MW, 

1999) and Choi (2006). In Levin, Lin and Chu (LLC, 2002) the null hypothesis of the existence of 

a unit root is tested against the alternate hypothesis of no unit root. In Im, Pesaran and Shin (IPS, 

2003) the null hypothesis of the presence of a unit root in each series in the panel is tested against 

the alternate hypothesis that some of the individual series may contain a unit root but not all. 

Maddala and Wu (MW, 1999) proposed a Fisher-type test that is non-parametric and follows a 

chi-square distribution with 2n degrees of freedom where n is the number of countries in the panel. 

In contrast to IPS (2003), Maddala and Wu (1999) test does not depend on the lag lengths in the 

individual ADF regressions. In addition to LLC (2002), IPS (2003) and MW (1999), the Choi test 

is also performed. The results of the four panel unit root tests for each variable at levels (constant 

and with trend) and first difference (constant only) are reported in Table 2. 
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Table 2. Unit Root Tests Results 

*indicates 1% significance level. 

The results of the panel unit root tests indicate that all the panel variables are integrated of order 
one. 

5.2 Panel Cointegration Analysis : 

Since the results of the four unit root tests indicate that the panel variables are integrated of order 
one, cointegration tests are now performed to determine the existence of long-run relationships 
among the variables. The Kao (1999) ADF type test and the Johansen Fisher panel cointegration 
test as proposed by Maddala and Wu (1999) are performed with one lag to identity the 
cointegrating relationships. The Kao and the Johansen cointegration test results are reported below 
in Table 3. 

Table 3. Cointegration Tests Results 

*:indicates significant at 5% level, **: indicates significant at 10% level. 

*Constant and Trend Terms are Included in the Model. [Level Form] 

                   LLC  prob. IPS  prob. MW  prob. Choi  prob. 

lnEXD   1.93 0.97 7.34 1.00 29.05 1.00  7.41 1.00 

lnAID -1.15 0.12 -0.87 0.19 75.68 0.19 -0.69 0.25 

lnGSP 1.002 0.84 1.62 0.95 58.75 0.73  2.29 0.99 

lnOPN -1.16 0.12 -0.87 0.19   86.07* 0.05 -0.74 0.23 

lnDIV  2.72 0.99 0.38 0.65 69.88 0.35  0.77 0.78 

**Only Constant Term is Included in the Model. [First-Difference Form] 

                  LLC  prob. IPS  prob. MW  prob. Choi  prob. 
△lnEXD   -2.79* 0.00   -3.98* 0.00 155.21* 0.00 -3.32* 0.00 
△lnAID -23.77* 0.00 -21.74* 0.00 557.73* 0.00 -16.98* 0.00 
△lnGSP -19.31* 0.00 -17.54* 0.00 452.16* 0.00 -14.41* 0.00 
△lnOPN -21.01* 0.00 -18.76* 0.00 493.69* 0.00 -15.49* 0.00 

△lnDIV -18.94* 0.00 -20.13* 0.00 503.97* 0.00 -17.48* 0.00 

Kao Test 

Test Statistic Probability 

-4.04* 0.0000 

Johansen Cointegration Test 

Cointegrating 
Equations 

Fisher  Statistic 
(Trace Test) 

prob. Fisher Statistic 
(Max. Eigenvalue) 

prob. 

none 286.3* 0.00 175.0* 0.00 

at most 1 151.1* 0.00 102.9* 0.00 

at most 2 84.85** 0.06 47.47 0.96 

at most 3 84.84** 0.06 56.62 0.79 

at most 4 133.2** 0.00 133.2 0.00 
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The results confirm the existence of cointegrating relationships among the panel variables. 

5.3 Granger Causality Analysis : 

Although the results of the cointegration tests establish the existence of long-run causal 
relationships, the direction of causality between the variables is not known. The causal 
relationship is examined by performing the Engle and Granger (1987) causality test on the first 
differenced variables by including an error correction (ECM) term to capture the long-run 
relationship. The augmented form of the Granger causality test that involves the ECM term in a 
multivariate VECM is presented below: 
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 (3) 

In equation (3),  denotes first difference; the A’s, β’s and λ’s are the parameters in the model; 
ECMt-1 is derived from the cointegrating vector and it is the one-period lagged error correction 
term; ε’s are independently and identically distributed with mean 0. The variables are treated as 
endogenous. The results of the F-test are used to examine the direction of causal relationships 
between the variables. Foreign aid Granger causes external debt in the short-run if and only if all 
the coefficients β12k are significantly different from zero. External debt Granger causes foreign-aid 
if and only if all the coefficients β21k are significantly different from zero. The results of the short-
run and the long-run Granger causality tests are reported in Table 4. 

Table 4. The Granger F-Test Results 

*: indicates significant at 1% level.**:indicates significant at 5% level, ***:indicates significant at 10% 

level. 

△lnEXD △lnAID △lnGSP △lnOPN △lnDIV ECM 

△lnEXD 
- 0.98  

(0.38) 

0.14     (0.87)      2.39***     

(0.09) 

1.66     

(0.19) 

  2.51** 

(0.01) 

△lnAID 
    12.93*     

(0.00) 

- 0.48     (0.62) 1.63     (0.19) 1.66     

(0.19) 

  2.51** 

(0.01) 

△lnGSP 
    6.26*     

(0.00) 

0.98     

(0.38) 

-    4.33**     

(0.01) 

0.03     

(0.97) 

-3.09* 

(0.00) 

△lnOPN 
  1.31 

(0.27) 

0.44     

(0.64) 

     2.49***    

(0.08) 

-  0.003     

(0.99) 

0.10 

(0.92) 

△lnDIV 
     3.73**     

(0.02) 

    2.68***     

(0.07) 

     2.38***     

(0.09) 

  8.58*     

(0.00) 

- 0.14 

(0.89) 
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The results establish bidirectional causality between trade openness and government spending, 
unidirectional causalities from external debt to foreign aid, government spending and domestic 
investment, from foreign aid to domestic investment, from government spending to domestic 
investment and from trade openness to external debt and domestic investment. The results also 
establish long-run causal link from external debt to foreign aid.    

5.4 The Short-Run and Long-Run Effects 

The short-run sensitivity of external debt to changes in foreign aid, government spending, trade 
openness and domestic investment is obtained by estimating an error-correction model of the 
form: 

△lnEXDit = β1△lnAIDit + β2△lnGSPit + β3△lnOPNit + β4△lnDIVit + λECMit-1 + εit                     (4) 

where εt is the random error term; β1, β2, β3 and β4 represent the short-run elasticity coefficients. 
The parameter   measures the speed of adjustment toward long-run equilibrium. For long-run 
sensitivity, the following regression model is estimated: 

 
        p pit 0 1 it 2 it 3 it 4 it ij it j ij it-jj 1 j 1lnEXD μ α lnAID α lnGSP α lnOPN α lnDIV λ ΔlnAID φ ΔlnGSP  

 
  p pij it-j ij it-j itj 1 j 1γ ΔlnOPN δ ΔlnDIV μ                                                                                 (5)                     

where uit is the random error term; α1, α2, α3, α4 and α5 represent the long-run elasticity 
coefficients. The lag-lengths are selected using both AIC and SBIC. The GMM technique is then 
applied for estimating (4) and (5). The coefficients are reported in Table 5 and Table 6. 

Table 5. Short-Run Elasticity 

Table 6. Long-Run Elasticity 

The values in parentheses are the p-values; *, ** and *** indicate 1%, 5% and 10% significance levels, 

respectively. 

The short-run and the long-run elasticities of external debt with respect to foreign aid are positive 
and long-run elasticity is statistically significant which indicates that massive aid inflows in the 
long-run would leave most of the African countries in a “debt trap”. This is consistent with the 
findings in most other empirical studies, that the more foreign aid the African countries receive 

Dependent Variable ( lnEXD ) 

△lnAID △lnGSP △lnOPN △lnDIV ECM 

coefficient 0.06      1.35*** -0.19 -0.11 0.05** 

probability 0.72 0.00  0.48  0.53 0.02 

Dependent Variable ( lnEXD ) 

lnAID lnGSP lnOPN lnDIV 

coefficient    0.27*** -0.64 0.14 -0.09*** 

probability 0.00  0.00 0.01 0.24 
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over the years, the more aid-dependent they would become. This would leave many of those 
countries in a debt trap that would eventually curb their long-run economic growth. Although the 
short-run elasticity of external debt with respect to government spending is significantly positive, 
but the long-run elasticity is significantly negative, thereby implying that increases in general 
government consumption expenditure results in a decline in long-term external debt. The short-run 
elasticity of trade openness is negative but not significant. In the long-run, however, the impact of 
trade openness on external debt is significantly positive, indicating that trade openness results in 
an increase in external debt burden of African economies. The effect of trade openness on long-
tern external debt will depend largely on its measure. With higher economic openness, as the 
amount of foreign aid inflows increases (as a foreign capital) the long-term external debt burden 
will expectedly increase. The short-run and the long-run elasticities of external debt with respect 
to domestic investment are insignificant. The ECM term is positive and statistically significant at 
5% level. The positive coefficient could arise if the estimated EXDt-1 exceeds its actual value. 
Another possibility, as Dutt and Ghosh (1996) indicated, is if the short-run dynamics offset the 
effect of the ECM term; in such a case, the adjustment coefficient could have a positive sign. 

6. Conclusion 

Using dynamic cointegration and causality analysis this paper has examined the short-run and 
long-run effects of foreign aid, amongst other determinants, on the long-term external debt of 33 
African countries for the period 1974-2009. This paper has used the GMM approach to examine 
the short-run and the long-run sensitivity of external debt to changes in foreign aid, government 
spending, trade openness and domestic investment. The panel unit root test results indicate that all 
the panel variables are integrated of order one. The Kao and the Johansen Fisher panel 
cointegration tests establish cointegrating relationships between the variables. The Granger F-test 
results indicate bidirectional causality between trade openness and government spending, while 
unidirectional causalities are observed from external debt to foreign aid, government spending and 
domestic investment, from foreign aid to domestic investment, from government spending to 
domestic investment, and from trade openness to external debt and domestic investment. Long-run 
causal relationship exists from external debt to foreign aid. The long-run elasticity of external debt 
with respect to foreign aid is statistically significant, that strongly supports the hypothesis that 
foreign aid increases external debt of the 33 African countries under study. Although the short-run 
elasticity of external debt with respect to government spending is significantly positive, it is 
significantly negative in the long-run thereby implying that government spending can significantly 
reduce external debt burden of the African economies. The short-run effect of trade openness on 
external debt is insignificant but the long-run sensitivity is significantly positive. Both the short-
run and the long-run elasticities of external debt with respect to domestic investment are 
insignificant.  

Based on the results of the cointegration and causality analysis, diversification and restructuring of 
the African economies in a manner that will channelize grants for technological development, 
expansion of manufacturing sector and human development (Oyejide et. al, 1983) will expectedly 
boost national output and income and reduce dependency on foreign-aid and, consequently, lessen 
long-term external debt burden and pave the way for faster economic growth.       
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