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 Abstract 
This paper examines the impact of foreign aid on human development as measured by the human development index (HDI) in in Sub-Saharan African (SSA) countries. The study applied quantile regression approach (QR) to find out the effects of foreign aid on human development. The study used panel data which covering from the year 1997 to 2024 for 30 SSA countries. The study revealed that in general, foreign aid is positively related with the human development index. The impact is much greater in countries with lower and higher level of human development. The impact is very small in the countries which have middle level of human development. Likewise, the study found statistically positive impact of aid on HDI income, health, and education indices. The results imply that since aid is positively related with HDI, then aid can significantly contribute to promoting human welfare because HDI is quantitative measure of human development. 
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In recent decades, foreign aid has been considered as a key tool rich countries can use to promote better living condition in developing countries like in promoting growth, alleviating poverty, and improving welfare. Nonetheless, numerous studies have empirically examined the effectiveness of foreign aid in promoting economic growth in recipient countries (e.g., Papanek, 1973; Boone, 1996; Burnside and Dollar, 2000; Gomanee, Girma and Morrissey, 2005; Burke and Ahmadi- Esfahani, 2006, Mohammed at el, 2012).Yet, few studies have been done to examine the effectiveness of aid foreign in promoting human development in recipient countries.  Likewise, it is believed that the importance of foreign aid should be to spread in order to improve the standard of living in recipient countries. Based on this argument, it is interested to find out how lives are improved when foreign aid is received. This study used the human development index (HDI) to capture the quality of human life in the aspect of life expectancy, education level and income level which are the most important factors in determining the standard of living. Therefore, in analyzing the effectiveness of foreign aid, it is more important to consider HDI rather than just looking at economic growth only. 
Numerous studies have reported the importance of foreign aid in the long run. Foreign aid can be related with human development because of its role in supplementing the domestic resource gap thereby financing public investment in social services directly linked with life of the people like education and health sectors whereby more poor people will get access to education and health facilities, thus improving their living standards. In another words, aid is crucial as it promotes human capital accumulation and increase income growth in the long run. Furthermore, foreign aid is expected to provide extra fund that will supplement the foreign exchange gap and resolve the trade deficit in developing countries which they face trade deficits frequently. Resulting in facilitates technology transfer through importing capital goods which leads higher productivity and income growth.  Previous authors have been produced inconclusive results on how foreign aid is linked with human development. Some studies indicate that foreign aid is ineffective at increasing overall human health and hence is an unsuccessful human development tool (Boone, 1996 and Williamson, 2008). In contrast, some studies indicate positive relationship between foreign aid and human development through improving their living standards (Gomanee et al., 2005 and Shirazi et al., 2009). More recent studies further emphasize that the impact of foreign aid is heterogeneous and depends on country-specific characteristics and levels of development. For example, Dalmer et al. (2025) show that the effects of foreign aid on development outcomes vary across different quantiles in African countries, while Khan et al. (2023) highlight the importance of institutional quality in enhancing the effectiveness of aid using a quantile based approach. Similarly, Tissaoui et al. (2024) provide evidence that development outcome. 
Against background, this study employed the quantile regression approach on the data from 30 SSA countries, covering the period 1997 to 2024 to examine the impact of aid on human development. The study defined HDI as a measure of human development. First step estimate the results by using the overall HDI value, and then, dis-aggregate it into its three major dimensions, namely the income index, education index, and health index.  The rest of the paper is organized as follows: the second section provides review of literature on the aid-human development linkage; the third section describes the empirical methodology; and the fourth section discusses the empirical results and discussion. Finally, the paper provides concluding remarks of the study.
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Numerous studies concern foreign aid has focused on the effectiveness of foreign aid on economic growth rather than human welfare and development due to economic growth is utmost an important mechanism through which aid can help to achieve higher level of human development. In addition, foreign aid has direct impact on human development by promoting the human development indicators such as those associated with income, health, and education. Most aid finance public expenditure like health and education that directly benefit the people. 
Meanwhile, only few studies have examined the effects of aid on human development. Yet these studies are inconclusive. Moreover, the literature can be divided into two groups, namely; positive effects of aid flow on human development and negative or insignificant effects. In this section, starting the pioneering work on foreign aid and human development. For example, Boone (1996) who examined relationship between aid and infant mortality rates as one of the indicators of human development. His study  found no evidence that aid was associated with lower levels of infant mortality. However, However, the weakness of Boone’s study is that the model was used did not control for the influence of government spending on human development. 
Following the Boone study, most of the studies conducted in this area obtained results perverse to Boone’s findings. These studies suggested existence of positive relationship between aid and welfare improvement. For example, Gomanee et al. (2005) examined the effect of aid on government expenditure and aggregate human development welfare from 104 developing countries measured by infant mortality rate and HDI. Their results suggested that foreign aid improved human development of recipient countries with much greater impact in low-income countries. Similarly, these findings were in line with Kalwij and Verschoor (2002) and Mosley et al. (2004). Moreover, study conducted by Mohammed and Mzee (2017) investigated the impact of foreign aid on human development as measured by the human development index (HDI). They employ quantile regression approach for the data from 124 developing countries covering the period 1980 to 2013. The results  show that in general, aid is positively associated with the human development index. The impact is much greater in countries with low level of human development. Similarly, their study found that there is statistically positive impact of aid on HDI income, health, and education indices.
Another strand of studies argues that human development is significantly associated with trade flows. For instance, Hamid and Amin (2013) who examines the relationship between trade and human development in the OIC countries as measured by the Human Development Index (HDI) using the generalized method of moments (GMM) procedure in a panel data  for the years 1980 to 2005. They found that there is positive effect of trade on human development measured by HDI. Furthermore, the results reveal that the trade is associated with human development only through income channels, and it is not associated with other components, such as longevity, literacy level and educational attainment. In another study, Davies and Quinlivan, (2006) investigated the impact of trade on human development as measured by (HDI) in 154 countries for the period 1975 – 2002.  They employ generalized method of moments (GMM) procedure in a panel data distributed lag model. The study found that increases in trade are positively associated with future increases in social welfare. Furthermore, human development has closely related with economic growth of the country. The previous studies show linked between two variables with conditional that growth is a pre-requisite for any poverty reduction welfare promotion strategy. Their results suggested that hat the average per capita income is proportionately related with increase in per capita income of the poor. Therefore, any effective poverty reduction strategy should be targeted at increasing the share of income of the poorest quartile of the population like study of Andaish and Assadi, (2024). 
More recent studies support these findings. For instance, Dalmar et al. (2025) using the method of moments quantile regression (MMQR) found that foreign aid significantly reduces poverty and improves welfare outcomes in African countries, with stronger effects at lower levels of development. Similarly, Khan et al. (2023) using a quantile on quantile regression approach found that foreign aid has a positive but heterogeneous impact on development outcomes, particularly when supported by strong institutional quality. In addition, UNU-WIDER (2023) using fractional response and IV-Tobit models found that foreign aid contributes to the expansion of social protection systems and improves welfare among vulnerable populations. Furthermore, Tissaoui et al. (2024) using system GMM found that financial resources significantly improve human development indicators such as income, education, and health, while Roy (2023) using time series regression analysis confirmed that foreign aid has a positive and significant impact on human development index (HDI) and its components.
In this study employ the quantile regression approach on the data from 30 SSA countries, covering the period 1997 to 2024 to examine the impact of aid on human development. The study defined HDI as a measure of human development. First step estimate the results by using the overall HDI value, and then, dis-aggregate it into its three major dimensions, namely the income index, education index, and health index. 
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[bookmark: _Toc30265_WPSOffice_Level2]3.1 Model Specification 
This study adopts the welfare model of Dalmar et al. (2025) in order to estimate the impact of foreign aid on human development in Sub Sahara African. In addition, the study used measure of trade openness as modifications of model, since trade openness affect development  imposing extra cost of social services necessary to improve human living condition and exclude measure of government spending because in African most of spending financed by  aid flow.  By adding the measure of population growth, thus, the model specify as follow: 


[bookmark: _Toc31943][bookmark: _Toc9849]Equation 1:

……. (I)
where  

  	Represent the country’s level of human development measured by Human 	development Index (HDI) 

 Represent foreign aid measured by net flow of official development assistance 	(ODA) divided by GDP

  Represent economic growth of the country measured by Real GDP per capital 

	Represent is the country’s population growth rate measured by total number of 	people for each country

 Represent trade Openness at each country at time t. it is measured by the summation of export and import to the ratio of GDP

 	Represent the slope coefficients and of each variables which shows the amount of unit 	change in the dependent variable to the one unit change of the independent variable.



 	Represents the stochastic error terms.  The  represents the observations of all members of the panel at 	time  
[bookmark: _Toc30248_WPSOffice_Level2]3.2 Data and Variables
The study involves the analysis of data from 30 Sub-Sahara Africa countries. The analysis used secondary data from the World Development Indicators database and UNCTAD statistical database. The selection of variables in the estimation model was based on theoretical and empirical justification and the availability of data. The study used data to analyse the relationship between human development and aid flow covers the period 1997–2024. Table 1 provides a summary of the variables used in the estimation model.
The study used four independent variables which are associated with a high or low level of human development. These variables include foreign aid, the level of income per capita, trade openness, and the population. GDP per capita represents the level of development of the country. It is one of the most used economic determinants of Human welfare (Dalmar et al. (2025) (Mohammed and Mzee (2017); and Gomanee et. al 2005). GDP per capita play important role to determine human development level in developing countries.
Human development is measured by using the human development index (HDI). HDI represents a composite index which measures the average achievement in three basic dimensions of human development: a long and healthy life, knowledge, and a decent standard of living. The index ranges between 0 and 1 by which the country with higher HDI value has higher level of human development and lower HDI value has lower level of human development. The data for HDI was taken from the United Nations of Development Programme (UNDP) online database. 
Foreign aid is also among the most important factors in any country which also determine the level of human development ((Dalmar et al., 2025). Foreign aid is measured by the net official ODA.The measures of these variables were gathered from the World Indicator Development online statistical database.
Population is measured by the total number of population in the country’s GDP. It is believed that population growth affects aggregate development by imposing extra cost of social services necessary to improve human living condition (Mohammed and Mzee 2017). 
Trade Openness is s measured by the summation of export and import to the ratio of GDP. The model controls for the effect of trade openness on HDI since any aid disbursement could increase trade activities which has impact directly toward human development. and their data were taken from UNCTAD online statistical database. Table I below presents the summary of data sources, variables’ measures and their expected signs.
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	Variable
	Descriptions
	Data source
	Expected sign

	Dependent variable
	
	
	

	Human development
	It is measured by using the human development index (HDI). HDI represents a composite index which measures the average achievement in three basic dimensions of human development: a long and healthy life, knowledge, and a decent standard of living. The index ranges between 0 and 1 by which the country with higher HDI value has higher level of human development and vice versa. 
	United Nations of Development Programme (UNDP) online database. 

	Positive

	Independent variables
	
	
	

	Foreign aid
	Represents the ratio of total official development assistance (ODA) to GDP as a measure each category of aid
	World Development Indicator database (WB)
	Positive/Negative

	GDP per capita
	It is the difference in per capital income of the people. It is measured as the country’s level of per capita GDP at time t
	World Development Indicator database
	Positive

	population 
	It is measured by the total number of population in the country’s GDP. 
	World Development Indicator database (WB)
	Positive

	Trade Openness 
	Trade Openness is s measured by the summation of export and import to the ratio of GDP. 
	UNCTAD online statistical database
	Positive
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The objective of the study is to examine the relationship between human development and foreign aid in 30 SSA countries. The main method used for estimating the model is quantile regression approach proposed by Koenker and Basset (1978) and Koenker (2005). The method is appropriate for this analysis to examine the effect of foreign aid at different levels of countries’ welfare based on the hypothesis that effectiveness of aid may be different at different levels of human welfare. The method is particularly useful for this study because it includes a set of heterogeneous countries with different characteristics such that the conditional distribution does not have standard shape such as an asymmetric, fat-tailed, or truncated distribution. 
To understand the mechanics of the quantile regression model, consider the following linear form of the conditional quantile function: 
[bookmark: _Toc2767][bookmark: _Toc31589] Equation 2

 ……………………. (II)
where y is the dependent variable, x represents the vector of independent variables, τ is the quantile and β is the set of parameters to be estimated. The aim of quantile regression model is intended to minimize the following weighted average through below model: 
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  ……………………….. (III)

In equation (III) above, the conditional distribution of dependent variable yi has different value at different quantile (i.e. at τth quantile) given the value covariates x (Koenker, 2005), while the ρτ is the weighting factor which is known as check function. At any point where ∈(0,1), check function is described as: 
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  …………………… (IV)


where  Thus, from equation (III) and (IV) above, it is clear that Koenker and Basset’s (1978) quantile regression model intends to minimize the following optimization function in order  to obtain the QR coefficient : 
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…………………… (V)

In equation (V) presented the minimization function which implies that the quantile regression parameters can be computed by minimizing the sum of absolute errors of the model and their weights depend on specific quantile values. At the 50 percent quantile (i.e. θ=0.5), the estimation be the median regression. Nevertheless, the regression is not restricted to median level only, it is flexible, it allows the estimation of relationship between dependent and covariates at various quantiles based on users specifications. Thus, this study used this method to provide a broader image on the effect of aid on human development in SSA countries.
Furthermore, bootstrap method help to generate robust standard errors to enable parameter to be conducted (Buchinsky, 1998). This method is appropriate because it deals with joint distribution of several quantile regression estimators by which the test of quantile slope equality can be performed (Koenker and Hallock, 2001). This method performs well especially in relatively small samples and the results remain valid under various heterogeneity forms. In every case, 10,000 bootstrapping repetitions were performed in this studyto assure robustness of our results.
In addition, the quantile slope equality test should be conducted to determine whether it is necessary to use quantile regression approach in this study. The test is performed under the null hypothesis that the inter-quantile slope coefficients are equal. If Chi square statistic fails to reject this hypothesis, then the quantile regression should not be used for analysis.
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[bookmark: _Toc11736_WPSOffice_Level2]4.1 Quantile Slope Equality Test 
The objective of this study to examine the effect of aggregate aid on human wealfare measured by HDI overall value and dissagrregated into income index, education index and health index in 30 SSA countries by using quantile regression approach. The first step is to conduct the quantile slope equality test in order to find out whether it is necessary to use quantile regression approach in this study. The test is performed under the null hypothesis that the inter-quantile slope coefficients are equal. The decision is that if Chi square statistic fails to reject this hypothesis, then the quantile regression should not be used for analysis. 
[bookmark: _Toc27990]Table 2 Quantile Slope Equality Test 
	Test Summary Using wald test
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob.

	HDI overall value
	466.5878
	16
	0.0000

	HDI Income Index
	232.6132
	16
	0.0000

	HDI Education Index
	655.3513
	16
	0.0000

	HDI Health Index
	
160.2906
	16
	0.0000


Note: statistical significant at 5% level. Quantile regression results are based on 10,000 bootstrapping repetitions. 

From the Table 2 above the quantile slope equality test reveals that at the 5 percent level, the null the hypothesis for equality of coefficients across different quantiles can be rejected. This means that the inter-quantile slope coefficients are not statistically equal. Therefore, the application of QR for the human development model in SSA countries is justified.
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Table 2 presents the quantile regression results for effect of aid on overall HDI value. The QR based on five different percentiles of aggregate welfare (namely 10th, 25th, 50th, 75th, and 90th). Furthermore, the study used the lagged values of all explanatory variables to account for the potential endogeneity in all regressions (Mohammed and Mzee 2017 and Gomanee et al., 2005). In addition, based on assumption that the effectiveness of any macroeconomic intervention on human development takes long time to be realized. This study used  lagged one year period In all regressions for the impact to be apprehended. 

Table 3 Quantile Regression Results: Overall HDI Value
	Variable
	 τ = 10
	τ = 25
	τ = 50
	τ = 75
	τ = 90

	LogNODAt-1
	0.030134**
(0.008407)
	0.026333***
(0.004418)
	0.024519***
(0.005262)
	0.030834***
(0.005941)
	0.029934**
(0.009929)

	LogGDPt-1
	0.180470***
(0.027740)
	0.167394***
(0.010147)
	0.138835***
(0.008628)
	0.123336***
(0.008496)
	0.114834***
(0.007901)

	LogPOPt-1
	-0.079796**
(0.020842)
	-0.027643***
(0.006709)
	-0.025440**
(0.006252)
	-0.026485***
(0.004639)
	-0.038349***
(0.004541)

	LogTRDt-1
	0.124331***
(0.018764)
	0.060794***
(0.007764)
	0.064400***
(0.007826)
	0.058365***
(0.005471)
	0.055503***
(0.007769)

	Constant
	-2.609247***
(0.521121)
	-2.576487***
(0.143713)
	-2.316613***
(0.148144)
	-2.198822***
(0.139541)
	-1.855417***
(0.197500)

	Pseudo R-squared 
	0.551917
	0.522808
	0.531917
	0.574259
	0.586775

	No. Of Observation
	809
	809
	809
	809
	809



Note: Dependent variable is overall HDI value. The asterisks ***, **, and * are 1%, 5%, and 10% of significance levels, respectively. The numbers in parentheses are heteroskedasticity-robust standard errors. Quantile regression results are based on 10,000 bootstrapping repetitions. 

The results revealed that that real GDP per capita has significant positive impact on overall HDI at all quantiles. The results are consistent with expectations and economic intuitions. The size of its coefficients varies across different quantiles. It is clear that the coefficient of GDP per capita becomes smaller at higher quantiles suggesting that the effect of GDP per capita on HDI is greater at the lower quantiles. That is, GDP per capita increases HDI more in the countries with lower levels of HDI. Likewise, consistent to theoretical expectations, population growth has negative coefficient. The coefficient is statistically significant at the 5 percent level for the 10th  and 50th  percentiles. Also, the coefficient is statistical significant at the 1 percent level for the 25th 75th and 90th. It is observed that the coefficient of population reduce HDI more in the countries with lower levels of HDI. That is, the effect of the population on HDI is much greater in the countries with less HDI.
Trade openness has statistically significant positive coefficient at all quantiles. The coefficients become lower in the lower quantiles suggesting that the effect of trade openness on HDI is greater at the higher quantiles. The findings are also consistent with Hamid and Amin (2013) who the generalized method of moments (GMM) procedure in a panel data  for the years 1980 to 2005. They found that there is positive effect of trade on human development measured by HDI.
Foreign aid has positive effect on overall HDI and statistically significant positive coefficient at all quantiles. The impact declines at middle quantiles (50th and 75th). This mean that, at this categories foreign aid has less impact on HDI. In particular, at the 10th  and 75th  and 90th quantiles, it is observed that, the effect of the foreign aid flow on HDI is much greater in these countries with less HDI and higher HDI. The results suggest that a percentage increase in the flow of total aid is associated with an increase of HDI by 0.030134 0.030834 and 0.029934 percent, respectively. The results are consistent with the hypothesis that aid is associated with human development. The results are consistent with Andaish and Assad (2024). (2005) who employed the QR approach to estimate the data from 104 developing countries from 1980 to 2000. The findings are also consistent with Khan et al. (2023) and  Dalmar et al. (2025) who applied the QR approach on panel data and concluded that foreign aid flow has much greater impact in countries with low level of human development. 
Table 4 presents the quantile regression estimates for effect of foreign aid on income index as a component of HDI. Because income is a key factor which determines the human livelihood and standard of living, the study estimated this model to examine how much foreign aid affects the standard of living in sampled countries. 
[bookmark: _Toc18679]Table 4 Quantile Regression Results: HDI Income Index 
	Variable
	 τ = 10
	τ = 25
	τ = 50
	τ = 75
	τ = 90

	LogNODAt-1
	0.020082***
(0.004339)
	0.019896***
(0.003862)
	0.026039***
(0.006212)
	0.010893**
(0.004667)
	0.012530**
(0.003563)

	LogGDPt-1
	0.307179***
(0.004981)
	0.297325***
(0.006114)
	0.270427***
(0.011751)
	0.231224***
(0.007660)
	0.231779***
(0.009328)

	LogPOPt-1
	-0.012832*
(0.007119)
	0.024744***
(0.004488)
	-0.000132
(0.006772)
	-0.012967**
(0.004279)
	-0.007946
(0.004853)

	LogTRDt-1
	0.028190**
(0.009954)
	-0.017437**
(0.004670)
	-0.002722
(0.007349)
	0.012165**
(0.004558)
	0.002712
(0.006384)

	Constant
	-3.533139***
(0.148498)
	-3.560563
(0.124627)
	-3.146666***
(0.207453)
	-2.439117***
(0.109139)
	-2.458405***
(0.124113)

	Pseudo R-squared 
	0.695524
	0.732468
	0.747007
	0.791642
	0.787327

	No. Of Observation
	809
	809
	809
	809
	809


Note: Dependent variable is overall HDI value. The asterisks ***, **, and * are 1%, 5%, and 10% of significance levels, respectively. The numbers in parentheses are heteroskedasticity-robust standard errors. Quantile regression results are based on 10,000 bootstrapping repetitions. 
The results 	provide evidence that foreign aid generally has positive effect on income of the people. The effect is statistically significant in all quantiles. The size of its coefficients varies across different quantiles. Furthermore, It is clear that the coefficient foreign aid becomes smaller at higher quantiles suggesting that the effect of foreign aid on HDI Income index is greater at the lower quantiles. The results support the Mohammed and Mzee (2017) and Dalmar et al. (2025)  view that aid has proportionate effect on the income of the poor at lower quantiles (10th , 25th and 50th ). Thus, it is advisable to focus on increasing the share of income of the poorest quantiles of the population to enhance human development. 
The results revealed that that real GDP per capita has significant positive impact on HDI Income at all quantile. The size of its coefficients varies across different quantiles. It is observed that the coefficient of population has the negative coefficients and statistically significant except 25th and 50th quantile. At higher quantiles, the coefficient is still negative but statistically insignificant.
Trade openness has statistically significant positive coefficient at 10th and 75th quantiles and at higher quantile 90th is statistical insignificant but still at 25th quantile is statistical negative. 
In Table 5 presents the quantile regression estimates of the effect of aid on the education index of HDI. The results revealed that that real GDP per capita has significant positive impact on HDI education at all quantile. The size of its coefficients varies across different quantiles.
It is observed that the coefficient of population has the negative coefficients and statistically significant except at 90th quantile. In particular, as move from lower to higher quantiles, the magnitude decline. Trade openness has statistically significant positive coefficient at all quantiles. The size of its coefficients varies across different quantiles.In particular, as move from lower to higher quantiles, the magnitude decline suggesting that the effect of foreign aid on HDI of education index is greater at the lower quantiles. 
The results show that in all quantiles, foreign aid has an impact on educational achievement (HDI value in education) is statistically significant at 5 percent levels of significance and positive related. However, the coefficients of lagged aid are statistically significant , their magnitudes decrease from lower to higher quantiles. Thus, it is advisable to focus on invest on access to education of the poorest quantiles of the population to enhance human development. 

[bookmark: _Toc11688]Table 5 Quantile Regression Results: HDI Education Index 
	Variable
	 τ = 10
	τ = 25
	τ = 50
	τ = 75
	τ = 90

	LogNODAt-1
	0.086199**
(0.022695)
	0.021980**
(0.006868)
	0.028233**
(0.010819)
	0.017503**
(0.007439)
	0.017504**
(0.006348)

	LogGDPt-1
	0.324154**
(0.128915)
	0.144127***
(0.021017)
	0.1067190***
(.010595)
	0.074323***
(0.011504)
	0.042885**
(0.021379)

	LogPOPt-1
	-0.104353
(0.090396)
	-0.089323***
(0.018016)
	-0.051596***
(0.010651)
	-0.024722**
(0.009909)
	-0.015482
(0.016900)

	LogTRDt-1
	0.191288*
(0.100162)
	0.129623***
(0.018434)
	0.098097***
(0.011488)
	0.064892***
(0.010489)
	0.040758**
(0.019722)

	Constant
	-2.270525
(1.750662)
	0.981159***
(0.375230)
	0.941283***
(0.160990)
	1.349634
(0.223662)
	1.721918***
(0.320618)

	Pseudo R-squared 
	0.396572
	0.333462
	0.303719
	0.245802
	0.183559

	No. Of Observation
	810
	810
	810
	810
	810


Note: Dependent variable is overall HDI value. The asterisks ***, **, and * are 1%, 5%, and 10% of significance levels, respectively. The numbers in parentheses are heteroskedasticity-robust standard errors. Quantile regression results are based on 10,000 bootstrapping repetitions. 

This suggests that, generally, aid is more helpful in countries with low educational achievements. Thus, it is advisable to focus on invest on access to education of the poorest quantiles of the population to enhance human development. 

Table 6 reports the quantile regression estimates on the effect of foreign aid on human development in the aspect of health achievement which is  measured by HDI of health. The results reveal that aid has positive impact on health achievement in sample countries. The coefficient is statistically significant except at 90 quantile only. Its size differs across different quantiles and their magnitude decline as move from lower quantile to higher quantile. Thus, foreign aid has more impact on HDI of health at lower quantiles. These results are consistent with Mohammed et al. (2017) who found evidence from 124 developing countries that foreign aid is associated with HDI of health. 
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	Variable
	 τ = 10
	τ = 25
	τ = 50
	τ = 75
	τ = 90

	LogNODAt-1
	0.027054**
(0.010782)
	0.020674**
(0.005462)
	0.024474**
(0.003602)
	0.021017**
(0.005549)
	0.017459
(0.011532)

	LogGDPt-1
	-0.022474
(0.016253)
	0.010265
(0.009127)
	0.016689**
(0.004445)
	0.022767**
(0.007701)
	0.022003**
(0.008676)

	LogPOPt-1
	-0.088773***
(0.016050)
	-0.016562**
(0.006116)
	-0.025277***
(0.004092)
	-0.023173***
(0.004833)
	-0.040549***
(0.006811)

	LogTRDt-1
	0.133589***
(0.015113)
	0.050833***
(0.008291)
	0.041381***
(0.004451)
	0.027615***
(0.004109)
	0.040177***
(0.004668)

	Constant
	3.753355***
(0.245035)
	3.350124
(0.141792)
	3.521351***
(0.090506)
	3.674940***
(0.115605)
	3.986352***
(0.120312)

	Pseudo R-squared 
	0.384161
	0.176409
	0.186489
	0.197115
	0.256714

	No. Of Observation
	810
	810
	810
	810
	810


Note: Dependent variable is overall HDI value. The asterisks ***, **, and * are 1%, 5%, and 10% of significance levels, respectively. The numbers in parentheses are heteroskedasticity-robust standard errors. Quantile regression results are based on 10,000 bootstrapping repetitions. 

The results revealed that that real GDP per capita has significant positive impact on HDI health at 50th , 75th and 90th quantiles. The size of its coefficients varies across different quantiles. Aid is more effective in enhancing HDI of health in countries with higher values of welfare.

It is observed that the coefficient of population has the negative coefficients and statistically significant at all quantile. The size of its coefficients varies across different quantiles.  Trade openness has statistically significant positive coefficient at all quantiles. The size of its coefficients varies across different quantiles. In particular, as move from lower to higher quantiles, the magnitude decline suggesting that the effect of foreign aid on HDI of health index is greater at the lower quantiles. 
[bookmark: _Toc11736_WPSOffice_Level1]5. Conclusion 
The study examined the effect of foreign aid on human development as measured by the human development index (HDI). The study applied quantile regression approach for data from 30 SSA countries covering the period 1997 to 2024. The study conducted quantile slope equality test as the first step in order to find out whether it is necessary to use quantile regression approach in this study. The test is performed under the null hypothesis that the inter-quantile slope coefficients are equal. The decision is that if Chi square statistic fails to reject this hypothesis, then the quantile regression should not be used for analysis. Therefore, the quantile slope equality test reveals that at the 5 percent level, the null the hypothesis for equality of coefficients across different quantiles can be rejected. This applying that QR approach is justifiable. 

It can seen that the results have passed the quantile slope equality test by which the null hypothesis of equal slope coefficients across different quantiles is rejected.  Second step to estimate the effect of aid on human development using the overall HDI value. Then, estimate the effect on three aspects of HDI, namely income, education, and health indices. 

The results indicate that generally foreign aid has effect on the human development level in sample countries. The impact is greater in countries with lower and higher level of human development. The impact is very small in the middle level of development. The results are consistent with Dalmar et al. (2025) and Khan et al. (2023) who applied the same estimation method and arrived at a similar conclusion. More specifically, the results suggest that aid is positively associated with increase in the income, health and education indices of HDI. The effect of aid on overall level of human development is much greater at lower quantiles which is below the median regression. The results are consistent with Dalmar et al. (2025) and Mohammed and Mzee (2017).The implication of results obtained in this study is that foreign aid can be used as an important tool for promoting human development in Sub Sahara Africa Countries, especially in the poorest countries. In order to realize the desired results, it is suggested that aid should be appropriately allocated to sectors that promote human development.
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APPENDIX 
List of Sample Countries in Alphabetical Order
	
Sub-Sahara African Countries


	
Benin, Botswana, Cameroon, Central African Republic, Côte d'Ivoire, Democratic Republic of Congo, Gabon, Gambia, Ghana, Guinea, Kenya, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, Niger, Rwanda, Senegal, Sierra Leone, South Africa, Sudan, Swaziland, Tanzania, Togo, Tunisia, Uganda, Zambia, Zimbabwe
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