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Abstract
This paper aligns with Sustainable Development Goal 10 to investigate the role of quality 
institutions in the human capital-income inequality nexus. It uses an unbalanced panel data 
on the Gini index (measure of income inequality), human capital index and institutional 
quality index on 46 sub-Saharan African countries from 2010 to 2019. The Driscoll and 
Kraay (Rev Econ Stat 80:549–560, 1998) panel spatial correlation consistent (PSCC) and 
Firpo et  al. (Unconditional quantile regressions. National Bureau of Economic Research 
Working Paper, No. 339, pp 1–54, 2007. https:// doi. org/ 10. 3982/ ECTA6 822) bootstrap 
unconditional quantile regression (UQR) techniques are deployed. Among others, findings 
reveal that: (1) human capital and institutions aggravate inequality; (2) the interaction of 
human capital and institution reduce inequality; (3) UQR reveals that the interaction effect 
is negative at lower quantiles of 0.10, 0.25 and 0.50; and (4) results across the sub-regions 
are mixed. In addition, evidence from the margin plots reveals that the conditional effect of 
human capital on income inequality is negative as institutions are strengthened. The down-
ward trend of the plot within the 95% confidence interval shows that institutional quality 
enhances the impact of human capital on income inequality. These are novel contributions 
to the literature as it suggests that quality institutions matter in the drive towards reducing 
the menace of income inequality. Policy recommendations include strengthening institu-
tions and making basic education affordable.

Keywords Human capital · Institutions · Income inequality · SSA

1 Introduction

There is no doubt that income inequality is a deeply rooted and multifaceted problem, with 
both moral and economic aspects, which is why the topic spurs a continuous global discus-
sion. This current study is situated within the human capital-inequality and institutions-ine-
quality theories that indicate a variety of direct and indirect ways through which changes in 
human capital and institutional quality can exacerbate or reduce the inequality of pecuniary 
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opportunities. Since human capital and institutions play critical roles in theories of persis-
tent inequality as they shape the gap between the rich and the poor, the theoretical exposé 
of Galor and Moav (2004, 2006) show that investments in human capital and distribution 
of human capital accumulation can distort the demand for production inputs (particularly 
labour) with adverse consequences on poverty and income distribution. Similarly, institu-
tionalists (Acemoglu & Johnson, 2005; Acemoglu & Robinson, 2010) argue that the exist-
ence of quality and efficient institutions is a precursor for ensuring the equitable distribu-
tion of resources. Hence, the conjecture is that both human capital and quality institutions 
are essential determinants of income inequality.

This study further situates the 2030 United Nations Sustainable Development Goals 3 
(ensure good health and well-being), 4 (basic schooling for all) and 10 (reduce income ine-
quality) to assess the impact of human capital on income inequality. According to human 
capital theorists, human capital accumulation is paramount to maximising the potentials of 
a given population (Aiyar & Ebeke, 2020; Sylwester, 2000) and from the theoretical exposé 
of Galor and Zeira (1993) and Galor and Moav (2004, 2006), human capital shapes the gap 
between the rich and the poor and affects the extent to which that gap widens or contracts 
across generations. To reduce the inequality gap, studies have shown the importance of 
reducing or removing impediments to human capital accumulation (Chetty et  al., 2018; 
Corak, 2016; Marrero & Rodríguez, 2013). However, the relationship between human cap-
ital and income inequality may not be direct as there are channels through which human 
capital either aggravate or reduce the inequality of pecuniary opportunities as posited by 
some studies (Acemoglu et al., 2014; Adeleye et al., 2017; Asamoah, 2021; Bahamonde 
& Trasberg, 2021; Chambers & O’Reilly, 2021; Saha et al., 2021) to mention a few. To 
this end, institutions provide the enabling environment such as a well-functioning human 
capital market which increases the gains from education and stimulates uneducated cohorts 
to accumulate human capital (Acemoglu & Robinson, 2010; Adeleye et al., 2022; Dias & 
Tebaldi, 2012). Therefore, this study argues that quality institutions are essential to evaluat-
ing the extent to which human capital closes the gap between the rich and the poor and that 
the effect of human capital on income distribution is conditioned on quality institutions. 
These are gaps in the current literature that this study attempts to fill.

The focus on sub-Saharan Africa (SSA) is germane given the high levels of income ine-
quality. The UNDP (2017) Report confirms that SSA remains as one of the most unequal 
regions in the world even when its average unweighted Gini declined by 3.4 percentage 
points between 1991 and 2011. The Report further states that the region inhabits 10 of the 
19 most unequal countries globally with seven outlier African countries (mostly located in 
Southern Africa) driving this inequality. As shown in Fig. 1, extreme levels of Gini Index 
are evident in South Africa, Zambia, Central African Republic, Eswatini, Namibia and 
Burkina Faso whereas Nigeria, Mauritius, Seychelles, and Gabon show high inequalities. 
Though, a negative slope is expected, the visibly positive slope of the curves between the 
Gini Index, human capital index and institutional quality index necessitates the quest for 
further scientific investigation of these intrinsic relationships which gives some measure of 
justification for engaging the study.

The documented evidence on the impact of institutions and human capital on income 
inequality reveals some lacuna in the literature, which to the best of knowledge, has not 
been addressed. Hence, this study attempts to make four crucial empirical incursions, to: 
(1) examine the independent effects of human capital and institutional quality on income 
inequality; (2) evaluate the interaction effect of human capital and institutional quality on 
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income inequality; (3) gauge the conditional impact of human capital on income inequal-
ity; and (4) compare if there are significant differences across the sub-regions. The rest 
of the paper is structured as follows: Sect. 2 discusses the literature; Sect. 3 outlines the 
data and empirical model; Sect. 4 discusses the results, and Sect. 5 concludes with policy 
recommendations.

2  Literature Review

The empirical exposé on the income inequality, human capital and institutions nexus is 
wide and ranging. This section without claiming to be exhaustive reviews some recent stud-
ies and their diverse outcomes attributable to the scope and empirical methods deployed in 
those studies.

2.1  Income Inequality and Human Capital

Various studies have tested the theoretical exposé of Galor and Moav (2004, 2006) about 
the role of human capital in contracting or exaggerating income inequality. While some 
studies conclude that education (mostly used human capital proxy) narrows the inequal-
ity gap, others find that it exacerbates inequality. For instance, Doruk et al. (2022) use the 
ordinary least squares (OLS) approach on a study of Brazil and Panama to find that edu-
cation reduces income inequality. Similarly, Sethi et al. (2021) deploy the autoregressive 
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distributed lag model (ARDL) on a study of India from 1980 to 2014 to establish that 
education shows significant inequality-reducing possibilities. In the same vein, Sethi et al. 
(2021) use the panel regression model on 27 European Union countries from 2000 to 2019 
to find a significant negative relationship between education and income inequality. Also, 
Berisha et al. (2021) engage the fixed effects technique on the United States to find educa-
tion as a significant negative predictor of income inequality. Using the overlapping-gen-
erations general equilibrium model, Kim (2021) uses the Panel Study Income Dynamics 
(PSID) to establish a negative nexus between education and wealth inequality. On a study 
of 88 countries from 2002 to 2017, Chu and Hoang (2020) deploy a battery of econometric 
techniques to conclude that education has significant inequality-reducing potentials. Like-
wise, Shahabadi et al. (2018) on a study of Islamic countries from 1990 to 2013 use the 
fixed effects model to find that education reduces income inequality. Lastly, Yang and Qiu 
(2016) use econometric calibrations on China education system to show that education sig-
nificantly reduces inequality.

Contrarily, some studies find that income inequality and human capital exert positive 
nexus. Sawadogo and Semedo (2021) use the finite mixture model on a panel of 28 SSA 
countries from 2004 to 2016 to conclude that human capital exacerbates income inequality. 
Also, Saha et al. (2021) deploy the difference generalised method of moments (DGMM) on 
a study of 21 Asian countries to reveal a significant negative relationship between educa-
tion and income inequality. With calibrations, Tang and Wang (2021) use the 1993, 2003 
and 2013 data on the National Survey of College Graduates to assert that education mis-
match widens income inequality. Equally, Alvarado et  al. (2021) use the fully modified 
OLS on a panel study of 75 countries from 1990 to 2016 to show that education widens 
the inequality gap. In position, Demir et al. (2020) use the pooled OLS and quantile regres-
sion to find that education increases inequality on a panel study of 140 countries. On the 
flipside, Hu (2021) deploys the fixed effects-instrumental variables (FE-IV) technique on 
China from 1996 to 2018 to reveal that income inequality increases human capital. This 
outcome supports Asongu et al. (2020) who find that inequality widens inclusive education 
on a sample of 42 SSA countries from 2004 to 2014.

2.2  Income Inequality and Institutional Quality

Acemoglu and Johnson (2005), Acemoglu and Robinson (2010) and Acemoglu et  al. 
(2014) hypotheses on the inequality-reducing potentials of institutions have been sub-
jected to series of empirical validations with varying outcomes. Depending on the study 
scope and empirical approach, both positive and negative relationships have emerged. Vu 
(2022) uses the FE-IV technique to show that political instability reduces income redis-
tribution from a panel of 143 countries from 1996 to 2015. Correspondingly, Asamoah 
(2021) deploys that dynamic panel threshold on a panel of 76 developed and developing 
economies from 1995 to 2017 to establish that institutional quality has inequality-reducing 
attributes. Also, Bahamonde and Trasberg (2021) use the two-stage least squares and the 
GMM approach on a panel of 126 industrial and developing economies to find that demo-
cratic government exerts a reducing effect on income inequality. This is similar to the out-
come from Adams and Akobeng (2021) on a sample of 46 African countries from 1948 to 
2018. As an outlier, Chia et al. (2022) use the panel vector autoregressive (PVAR) model 
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on a panel of 68 developing countries from 2000 to 2016 to show that transparency has no 
significant effect on income inequality.

However, quite a few studies found that institutions exacerbate income inequality. Start-
ing with Saha et al. (2021) who use the DGMM to show that corruption widens inequal-
ity on a sample of 21 Asian economies from 1995 to 2015. Also, Keneck-Massil et  al. 
(2021) deploy sequential linear panel data estimator to conclude that corruption exacer-
bates inequality on a study of 172 countries from 1975 to 2017. Likewise, Chambers and 
O’Reilly (2021) use the fixed effects approach to reveal that regulations widen inequality 
in the United States from 1997 to 2015. Similarly, Kammas and Sarantides (2019) engage 
a several analytical methods on a sample of 174 countries from 1960 to 2013 to reveal 
that dictatorial regimes worsen income distribution. Meniago and Asongu (2018) use the 
GMM method to establish that political instability exaggerates inequality from a sample 
of 48 SSA countries from 1996 to 2014. Other studies who found that corruption widens 
the inequality gap are Adeleye et al. (2017) on a panel of 42 SSA countries from 1996 to 
2015, Perera and Lee (2013) on a sample of 9 developing countries from 1985 to 2009, 
Kar and Saha (2012) on a panel of 19 Asian countries from 1995 to 2008, and Andrés and 
Ramlogan-Dobson (2011) on a panel of 19 Latin American countries from 1982 to 2002.

2.3  Novelty and Gap

Primarily, this current study diverges from previous studies from two perspectives: (i) the 
existing literature examines only the direct effect of human capital and institutional qual-
ity on income inequality but this current study deviates by exploring if the inequality gap 
contracts when human capital is interacted with institutional quality; and (ii) the empiri-
cal approach is improved to offer robustness to the analysis using the unconditional quan-
tile regression technique developed by Firpo et al. (2007) to examine the impact of human 
capital and institutional quality on the conditional distribution of income inequality which 
differs from the conditional mean regressions carried out by prior studies. To the best of 
knowledge, this paper is the first to examine whether institutional quality is key to inducing 
the role of human capital in reducing income inequality in SSA regions using the quantile 
regression. These are gaps in the literature and novelty of this study.

3  Data and Methodology

3.1  Scope, Data and Sources

The study uses an unbalanced panel data sample of 46 SSA countries1 from 2010 to 2019. 
In line with the literature, the variables used are: Gini coefficient—proxy for income 
inequality ranges between 0 (equality) and 100 (extreme inequality)—is the dependent 

1 SSA (46): Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African 
Republic, Chad, Comoros, Congo, Dem. Rep., Congo, Rep., Cote d’Ivoire, Equatorial Guinea, Eritrea,, 
Eswatini, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagas-
car, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and 
Principe, Senegal, Seychelles, Sierra Leone, South Africa, Sudan, Tanzania, Togo, Uganda, Zambia, Zim-
babwe.
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variable obtained from UNU-WIDER (2021). The main explanatory variable is the human 
capital index which quantifies the health and education productivity of individuals. The 
data is sourced from Feenstra et  al. (2015) Penn World Table10.0. The second explana-
tory and moderation variable is an index of institutional quality created using Principal 
Component Analysis (PCA) from six individual governance indicators of World Bank 
(2020b). The study controls for per capita GDP sourced from UNU-WIDER (2021) 
because increase in per capita income is expected to reduce the inequality gap (Adeleye 
et  al., 2020; Fosu, 2017; Marrero & Rodríguez, 2013). Other control variables sourced 
from World Bank (2020a) are: unemployment rate which is expected to aggravate inequal-
ity (Adeleye & Jamal, 2020); total natural resources is expected to equilibrate the income 
distribution (Kim & Lin, 2017; Langnel et  al., 2021), and domestic credit to the private 
sector (% of GDP) which follows from the finance-inequality protagonists that an efficient 
financial market is inequality-reducing (Adeleye, 2021; Demirgüç-Kunt & Levine, 2009; 
Greenwood & Jovanovic, 1990; Levine, 2004). For robustness checks, three education indi-
cators sourced from World Bank (2020a) —primary, secondary, and tertiary school enrol-
ments are used.

3.2  Empirical Model

The empirical model draws from two theoretical underpinnings—the Galor and Moav 
(2004, 2006) conjecture that human capital plays an important role in determining genera-
tional inequality and the Acemoglu and Johnson (2005), Acemoglu and Robinson (2010) 
and Acemoglu et  al. (2014) hypotheses that quality institutions are essential ingredients 
in the drive towards reducing income inequality. Given this, the baseline model specifies 
the Gini index (measure of income inequality) as a function of human capital, institutional 
quality, and a set of control variables:

Equation (1) addresses the first objective where, ln = natural logarithm; Gini = proxy for 
income inequality; HCI = human capital index; IQI = institutional quality index; K′ = vec-
tor of control variables; �j and � = parameters to be estimated, i, countries, 1, 2…, N; t, 
time, 1, 2…., T, ai = region fixed effects; �t = time dummies; and eit = error term. The two-
way error component model is specified to recognise the distinct heterogeneities among the 
countries in the panel. Given that the level of economic development across these countries 
differ, it becomes imperative control for the unobserved fixed affects. To address the sec-
ond objective which is to evaluate the interaction effect, Equation (1) is modified to include 
the interaction of human capital and institutional quality. That is,

where θ weighs the interaction effect of HC and IQ on Gini such that the conditional effect 
of human capital on income inequality is evaluated as:

Note, η1 is expected to be negative and if θ is negative (positive), it implies that the 
interaction of IQI enhances (distorts) the “good” effect of HCI on Gini which satisfies our 

(1)lnGiniit = �0 + �1lnHCIit + �2IQIit + �K′
it + ai + �t + eit

(2)lnGiniit = η0 + η1lnHCIit + η2IQit + θ(lnHCIit ∗ IQit) + ωX′
it + �i + �t + vit

(3)
� lnGini

� ln HCI
= �1 + θIQI
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third objective. But if η1 > 0 and θ is negative (positive), it implies that the interaction of 
IQI reduces (worsens) the “bad” effect of HCI on inequality. Lastly, to satisfy the fourth 
objective, the full sample is divided into four sub-samples (Central, East, Southern, and 
West Africa) and Eqs. (1, 2, and 3) are estimated.

3.3  Summary Statistics, Pairwise Correlation and Cross‑sectional Dependence

Using the raw values, the upper panel of Table  1 shows the historical properties of the 
variables. With emphasis on the variables of interest, the average Gini index is 56.12 with 
a standard deviation of 5.79 which indicates wide deviation from the sample mean. South 
Africa consistently showed high inequality index ranging between 66.65 and 72.88 from 
2010 to 2018 while Nigeria constantly shows the lowest inequality index of between 35.54 
in 2019 and 43.35 in 2010. The mean human capital index is 1.86 and the standard devia-
tion of 0.46 shows that most countries hover around the sample average. Lastly, the aver-
age institutional quality index is -0.96 and the standard deviation of 1.86 shows dispersion 
from the sample mean.

The middle panel details the pairwise correlation analysis using the natural logarithm 
of all the variables except for IQI. At the 1% and 5% significant levels, HCI, PRY, UNEM, 
and TNR exhibit positive and significant association with the Gini Index whereas PC 
shows a significant negative association at the 10% level. Since the close proximities of 
these countries may cause the cross-sections to be dependent, the Pesaran (2015) cross-
sectional dependence test is performed and the statistically significant results displayed in 
the lowest panel of Table 2 provide sufficient evidence on the presence of cross-sectional 
dependence in the data.

3.4  Estimation Procedure

Given the presence of cross-sectional dependence, Eqs. (1 and 2) are estimated with 
the Driscoll and Kraay (1998) panel spatial correlation consistent (PSCC) technique. 
This technique permits both pooled OLS/Weighted Least Squares2 and fixed effects 
(within) regressions to compute the standard errors. The approach further controls for 
heteroscedasticity and autocorrelation and (Cameron & Trivedi, 2005; Hoechle, 2006). 
However, because the PSCC approach performs a mean regression it neglects the dif-
fering impact of variables across the range of income inequality. In other words, the 
impact of human capital and institutional quality may vary depending on where the 
countries are on the inequality distribution which PSCC typically ignores. To this 
end, the unconditional quantile regression (UQR) procedure of Firpo et  al. (2007) is 
deployed as it addresses this limitation whilst retaining the methodological advantages 
of quantile regressions. The UQR allows the estimation of the changing structure of 
income inequality at different points with the explanatory variables across the 10th, 
25th, 50th, 75th and 90th quantiles.

2 Weighted least squares.
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4  Results and Discussions

Table 2 presents the results from the PSCC technique with the odd-numbered columns dis-
playing results from Equation [1] while those from Equation [2] are displayed in the even-
numbered columns. Starting with the control variables, PC significantly reduces inequality 
in the full sample and West Africa while it widens inequality in East Africa. That income 
closes the inequality gap supports Chambers and O’Reilly (2021), Adams and Akobeng 
(2021) and Destek et al. (2020) whereas the exacerbating effect of income is documented 
by Scripcar and Ciobanu (2021), and Bahamonde and Trasberg (2021). DC increases 
inequality across all the models except East Africa which provides support that finance 
can influence tenacious inequality (Benczúr & Kvedaras, 2020; Keneck-Massil et  al., 
2021; Sethi et  al., 2021). As expected, UNEM widens inequality in the full sample and 
East Africa supporting previous studies on the “bad” effect of unemployment on widening 
income between the rich and poor (Britt, 1997; Doyle et al., 1999). Also, TNR has a “bad” 
effect on inequality across all the models except West Africa supporting the extant litera-
ture (Alvarado et al., 2021; Sebri & Dachraoui, 2021) while the “good” effect of natural 
resources aligns with Berisha et al. (2021) and Kim et al. (2020). From the regional inter-
cepts, the results indicate that relative to Central Africa (base region3), income inequality is 
lower in East and West Africa but higher in Southern Africa.

The findings on the variables of interest are mixed across the models. HC widens 
inequality in the full sample  and Southern Africa but closes the inequality gap in Cen-
tral Africa. The “bad” effect of human capital supports Sawadogo and Semedo (2021), 
Saha et  al. (2021), and Alvarado et  al. (2021) while the “good” effect of human capital 
is evidenced in Doruk et  al. (2022), Shahabadi et  al. (2018), and Yang and Qiu (2016). 
Similarly, IQI also widens inequality in the full sample, East and West Africa but reduces 
inequality gap in Southern Africa. Intuitionalists documented the role of institutions in 
reducing inequality (Adams & Akobeng, 2021; Asamoah, 2021; Bahamonde & Trasberg, 
2021) or aggravating inequality (Adeleye et  al., 2017; Chong & Gradstein, 2007; Perera 
& Lee, 2013). As shown in columns [2], [4], [6], and [8], the interaction of human capital 
and institutional quality equalizes income distribution in the full sample, Central, East, and 
Southern Africa. These findings support the conjecture that institutional quality is rele-
vant to inducing the effect of human capital in closing income inequality gap. The negative 
and statistically significant coefficient of the interaction term indicates that the interaction 
effect reduces inequality by − 0.05%, − 0.29%, − 0.02%, and − 0.12%, respectively. Con-
trarily, a positive interaction effect is observed in West Africa suggesting that inequality 
widens. This outcome is unsurprising since weakened institutions may erode gains from 
human capital which may perpetuate inequality. Following Brambor et al. (2006), the coef-
ficient of interaction term may not fully capture the conditional effect of human capital on 
income inequality. Hence, to provide sufficient evidence, Table 3 shows the behaviour of 
human capital on income inequality at various points of institutional quality4 which are 
thereafter graphically captured in Fig. 2. 

3 Central Africa is used as the base region because it shows the lowest average Gini Index (54.008) for the 
coverage period relative to others. See Appendix Table 1A for the sub-regions’ Summary Statistics.
4 The actual range of institutional quality index is between -4.245 and 3.725 (See Table 1).



143Income Inequality, Human Capital and Institutional Quality…

1 3

Ta
bl

e 
3 

 C
on

di
tio

na
l m

ar
gi

na
l e

ffe
ct

 o
f h

um
an

 c
ap

ita
l o

n 
in

co
m

e 
in

eq
ua

lit
y.

 S
ou

rc
e:

 A
ut

ho
r’s

 C
om

pu
ta

tio
ns

IQ
I i

ns
tit

ut
io

na
l q

ua
lit

y 
in

de
x

**
*p

 <
 0.

01
, *

*p
 <

 0.
05

, *
p <

 0.
1

IQ
I

Fu
ll 

Sa
m

pl
e

C
en

tra
l A

fr
ic

a
Ea

st 
A

fr
ic

a
So

ut
he

rn
 A

fr
ic

a
W

es
t A

fr
ic

a

C
oe

ffi
ci

en
t

t-S
ta

t
C

oe
ffi

ci
en

t
t-S

ta
t

C
oe

ffi
ci

en
t

t-S
ta

t
C

oe
ffi

ci
en

t
t-S

ta
t

C
oe

ffi
ci

en
t

t-S
ta

t

−
 4

0.
20

6*
**

4.
69

0.
32

4*
**

3.
34

0.
11

8*
**

3.
32

0.
42

8*
**

9.
64

−
 3

0.
15

9*
**

4.
55

0.
02

5
0.

43
0.

09
5*

**
3.

06
0.

30
8*

**
8.

6
−

 0.
09

3
−

 0.
71

−
 2

0.
11

4*
**

3.
97

−
 0.

27
3*

**
−

 6.
34

0.
07

2*
*

2.
49

0.
18

8*
**

5.
84

−
 0.

05
9

−
 0.

71
−

 1
0.

06
8*

**
2.

59
−

 0.
57

1*
**

−
 8.

65
0.

04
86

*
1.

65
0.

06
8*

1.
93

−
 0.

02
5

−
 0.

53
0

0.
02

2
0.

77
−

 0.
86

9*
**

−
 8.

27
0.

02
6

0.
78

−
 0.

05
2

−
 1.

21
0.

00
9

0.
16

1
−

 0.
02

3
−

 0.
65

−
 1.

16
7*

**
−

 7.
88

0.
00

3
0.

07
−

 0.
17

2*
**

−
 3.

18
0.

04
3

0.
44

2
−

 0.
06

9
−

 1.
55

−
 0.

02
0

−
 0.

46
0.

07
7

0.
53

3
−

 0.
11

5*
*

−
 2.

1
−

 0.
04

3
−

 0.
83

0.
11

1
0.

56
4

−
 0.

16
1*

*
−

 2.
46

−
 0.

06
7

−
 1.

1



144 B. N. Adeleye 

1 3

Though, not across all the points of IQI, a noticeable pattern from the plot of the full 
sample is the reducing effect of impact of human capital on income inequality as insti-
tutional quality improves. The downward trend of the plot within the 95% confidence 
interval shows that institutional quality enhances the reducing-effect of human capital on 
income inequality. This pattern is observed for all the regions except West Africa where 
human capital shows no significant conditional effect. These are novel contributions to 
the literature as it suggests that institutional quality may possess some inequality-reducing 
potentials.

For robustness checks, primary, secondary, and tertiary school enrolments rates are sub-
stituted for human capital and the composite results are displayed in Table 4. While the 
results across the regions are mixed, consistent findings from the full sample reveal that 
school enrolments and institutional quality exacerbate inequality. However, the interaction 
effect is significant and negative at the tertiary enrolment model. This somewhat suggests 
that tertiary education exerts a contractionary effect on income inequality when quality 
institutions are accounted for.

Lastly, the non-normal distribution of the Gini index is accounted for, and the results are 
shown in Table 5. From the human capital model, the equalising interaction effect is sta-
tistically significant at lower quantiles of 0.10, 0.25, and 0.50 while it widens inequality at 
the  90th quantile. For primary and tertiary school enrolments, the negative and significant 
interaction effect is evident at the 75th and 90th quantiles while for secondary school enrol-
ment rate, the negative and significant interaction effect is evident only at the 75th quantile. 
Several inferences are made from these. The findings on HCI and school enrolments sup-
port the hypothesis conjecture that investment in human capital will have a reducing effect 
on income inequality (Chu & Hoang, 2020; Doruk et al., 2022; Sylwester, 2000, 2002).

It further substantiates the human capital-inequality path as one of the ways to stem-
ming the scourge of income inequality. In other words, increase in human capital and more 
efficient institutions will cause a narrowing of the income inequality gap. This is a novel 
contribution to the literature and aligns with expectations supporting the results shown in 
Table 2.
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Fig. 2  Conditional margin plots of human capital index on Gini index. Source: Author’s Computations



145Income Inequality, Human Capital and Institutional Quality…

1 3

Ta
bl

e 
4 

 S
ch

oo
l e

nr
ol

m
en

ts
, i

ns
tit

ut
io

ns
 a

nd
 G

in
i i

nd
ex

, P
SC

C
 re

su
lts

. S
ou

rc
e:

 A
ut

ho
r’s

 C
om

pu
ta

tio
ns

Va
ria

bl
es

Pr
im

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t

Fu
ll 

Sa
m

pl
e

C
en

tra
l A

fr
ic

a
Ea

st 
A

fr
ic

a
So

ut
he

rn
 A

fr
ic

a
W

es
t A

fr
ic

a

[1
]

[2
]

[3
]

[4
]

[5
]

[6
]

[7
]

[8
]

[9
]

[1
0]

ln
PC

−
 0.

00
94

1
−

 0.
00

61
6

−
 0.

01
42

−
 0.

00
14

0
−

 0.
01

95
−

 0.
00

54
1

−
 0.

00
25

8
−

 0.
00

67
7

−
 0.

03
44

−
 0.

00
47

1
(−

 0.
61

4)
(−

 0.
35

1)
(−

 1.
32

0)
(−

 0.
11

1)
(−

 0.
43

3)
(−

 0.
13

5)
(−

 0.
16

1)
(−

 0.
55

8)
(−

 1.
14

2)
(−

 0.
17

6)
ln

D
C

0.
01

15
0.

01
12

−
 0.

04
46

−
 0.

01
15

−
 0.

01
25

−
 0.

00
18

5
0.

04
91

0.
03

51
*

0.
02

71
**

0.
03

18
**

(0
.7

89
)

(0
.7

93
)

(−
 1.

07
5)

(−
 0.

29
4)

(−
 0.

51
7)

(−
 0.

08
94

)
(1

.5
81

)
(2

.1
66

)
(2

.2
13

)
(2

.1
40

)
ln

U
N

EM
0.

02
14

**
*

0.
02

17
**

*
0.

02
57

0.
01

39
0.

08
23

**
*

0.
07

44
**

*
−

 0.
02

72
0.

14
6

0.
00

34
6

−
 0.

00
60

3
(3

.5
70

)
(3

.7
32

)
(1

.5
13

)
(0

.9
31

)
(5

.2
99

)
(5

.4
72

)
(−

 0.
16

4)
(1

.9
15

)
(0

.2
08

)
(−

 0.
39

7)
ln

TN
R

0.
03

63
**

*
0.

03
57

**
*

−
 0.

03
04

−
 0.

01
12

0.
04

36
**

*
0.

04
37

**
*

0.
01

66
−

 0.
00

88
3

0.
02

41
**

*
0.

01
17

**
(6

.0
55

)
(6

.1
52

)
(−

 1.
74

0)
(−

 0.
79

3)
(3

.2
95

)
(3

.7
43

)
(0

.7
34

)
(−

 1.
52

2)
(5

.6
76

)
(2

.5
98

)
ln

PR
Y

0.
11

1*
**

0.
08

11
**

*
−

 0.
10

4
−

 1.
03

1*
**

0.
24

4*
*

−
 0.

05
87

−
 0.

56
7*

**
−

 0.
85

9*
**

0.
14

9*
**

−
 0.

02
83

(3
.2

12
)

(2
.7

86
)

(−
 1.

26
1)

(−
 8.

36
5)

(2
.6

63
)

(−
 0.

40
9)

(−
 5.

41
4)

(−
 9.

50
6)

(4
.4

82
)

(−
 0.

45
6)

IQ
I

0.
01

35
**

*
0.

08
73

−
 0.

00
14

4
1.

59
9*

**
0.

01
96

**
0.

38
5*

*
−

 0.
00

86
1

−
 1.

71
4*

**
0.

03
16

**
*

0.
68

3*
**

(3
.1

26
)

(1
.6

27
)

(−
 0.

12
8)

(9
.1

04
)

(2
.4

44
)

(2
.5

13
)

(−
 0.

58
6)

(−
 8.

67
1)

(4
.5

03
)

(4
.5

35
)

ln
PR

Y
*I

Q
I

−
 0.

01
68

−
 0.

34
3*

**
−

 0.
08

17
**

0.
38

4*
**

−
 0.

14
9*

**
(−

 1.
28

5)
(−

 9.
31

1)
(−

 2.
32

7)
(8

.5
37

)
(−

 4.
25

7)
Ea

st 
A

fr
ic

a
−

 0.
05

85
**

*
−

 0.
05

68
**

*
(−

 3.
18

6)
(−

 2.
85

5)
So

ut
he

rn
 A

fr
ic

a
0.

01
51

0.
01

26
(0

.8
86

)
(0

.7
48

)
W

es
t A

fr
ic

a
−

 0.
08

24
**

*
−

 0.
08

48
**

*
(−

 4.
69

2)
(−

 4.
99

1)
Ye

ar
 D

um
m

ie
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

O
bs

er
va

tio
ns

19
6

19
6

47
47

54
54

23
23

95
95

R-
sq

ua
re

d
0.

51
7

0.
51

8
0.

23
6

0.
44

3
0.

89
0

0.
90

4
0.

83
4

0.
94

7
0.

31
9

0.
38

8
C

ou
nt

rie
s

40
40

9
9

13
13

5
5

16
16



146 B. N. Adeleye 

1 3

Ta
bl

e 
4 

 (c
on

tin
ue

d)

Va
ria

bl
es

Pr
im

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t

Fu
ll 

Sa
m

pl
e

C
en

tra
l A

fr
ic

a
Ea

st 
A

fr
ic

a
So

ut
he

rn
 A

fr
ic

a
W

es
t A

fr
ic

a

[1
]

[2
]

[3
]

[4
]

[5
]

[6
]

[7
]

[8
]

[9
]

[1
0]

F-
St

at
ist

ic
90

,3
70

69
0.

0
2.

58
4

66
.5

8
11

8.
4

44
1,

90
3

26
65

31
07

66
.2

2
32

94
Se

co
nd

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t
ln

PC
−

 0.
03

73
**

*
−

 0.
03

70
**

*
0.

15
1*

**
0.

17
8*

**
−

 0.
00

52
0

−
 0.

00
63

6*
0.

01
60

0.
03

51
−

 0.
06

79
**

*
−

 0.
03

21
(−

 5.
52

1)
(−

 5.
25

9)
(6

.0
44

)
(8

.3
07

)
(−

 0.
33

7)
(−

 1.
96

0)
(0

.2
18

)
(0

.7
26

)
(−

 3.
58

1)
(−

 1.
46

5)
ln

D
C

0.
01

61
**

0.
01

69
**

−
 0.

28
2*

**
−

 0.
17

3*
**

−
 0.

04
81

**
−

 0.
01

22
−

 0.
05

95
5.

65
e−

 05
0.

04
31

**
*

0.
05

35
**

*
(2

.3
32

)
(2

.4
06

)
(−

 14
.5

9)
(−

 5.
07

4)
(−

 2.
78

8)
(−

 0.
87

9)
(−

 1.
48

8)
(0

.0
01

61
)

(3
.9

93
)

(7
.2

14
)

ln
U

N
EM

0.
02

06
**

*
0.

02
05

**
*

0.
11

9*
**

0.
07

40
**

*
0.

01
01

0.
00

79
3

0.
04

00
0.

22
2

0.
00

99
0

0.
00

13
3

(6
.0

97
)

(6
.1

17
)

(6
.4

50
)

(4
.8

10
)

(1
.7

04
)

(1
.0

56
)

(0
.2

08
)

(1
.4

72
)

(0
.5

02
)

(0
.0

69
8)

ln
TN

R
0.

03
68

**
*

0.
03

63
**

*
−

 0.
19

7*
**

−
 0.

16
6*

**
0.

04
27

**
*

0.
01

51
**

0.
03

84
0.

03
21

0.
03

24
**

*
0.

01
78

**
*

(1
0.

16
)

(1
1.

33
)

(−
 16

.5
0)

(−
 8.

31
6)

(5
.0

40
)

(2
.9

82
)

(1
.2

61
)

(1
.1

47
)

(5
.4

29
)

(4
.4

06
)

ln
SE

C
0.

01
57

*
0.

01
34

**
−

 0.
14

5*
**

0.
17

0*
0.

08
30

**
*

−
 0.

01
15

0.
33

7
0.

26
7

−
 0.

01
24

−
 0.

07
92

**
(1

.8
89

)
(2

.2
74

)
(−

 7.
19

4)
(2

.1
83

)
(3

.9
13

)
(−

 1.
04

5)
(1

.9
23

)
(1

.9
19

)
(−

 0.
74

8)
(−

 2.
44

4)
IQ

I
0.

02
95

**
*

0.
03

63
*

−
 0.

04
14

**
−

 0.
46

0*
**

0.
02

63
**

*
0.

23
2*

**
0.

01
91

0.
79

9*
*

0.
06

36
**

*
0.

41
6*

**
(1

8.
44

)
(1

.7
14

)
(−

 2.
87

0)
(−

 5.
63

2)
(1

6.
15

)
(6

.4
11

)
(0

.4
83

)
(4

.5
99

)
(1

1.
30

)
(3

.5
30

)
ln

SE
C

*I
Q

I
−

 0.
00

17
9

0.
09

45
**

*
−

 0.
05

67
**

*
−

 0.
18

1*
−

 0.
08

70
**

*
(−

 0.
33

0)
(4

.5
26

)
(−

 5.
83

3)
(−

 4.
20

5)
(−

 3.
12

5)
Ea

st 
A

fr
ic

a
−

 0.
06

84
**

*
−

 0.
07

02
**

*
(−

 4.
88

4)
(−

 4.
93

0)
So

ut
he

rn
 A

fr
ic

a
0.

03
02

0.
02

93
(1

.0
19

)
(0

.9
59

)
W

es
t A

fr
ic

a
−

 0.
11

8*
**

−
 0.

12
0*

**
(−

 7.
29

7)
(−

 7.
30

6)
Ye

ar
 d

um
m

ie
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s



147Income Inequality, Human Capital and Institutional Quality…

1 3

Ta
bl

e 
4 

 (c
on

tin
ue

d)

Va
ria

bl
es

Pr
im

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t

Fu
ll 

Sa
m

pl
e

C
en

tra
l A

fr
ic

a
Ea

st 
A

fr
ic

a
So

ut
he

rn
 A

fr
ic

a
W

es
t A

fr
ic

a

[1
]

[2
]

[3
]

[4
]

[5
]

[6
]

[7
]

[8
]

[9
]

[1
0]

O
bs

er
va

tio
ns

22
6

22
6

36
36

75
75

23
23

92
92

R-
sq

ua
re

d
0.

51
1

0.
51

1
0.

82
5

0.
89

9
0.

85
8

0.
91

6
0.

94
0

0.
96

4
0.

49
8

0.
59

4
C

ou
nt

rie
s

36
36

7
7

11
11

3
3

15
15

F-
St

at
ist

ic
22

,7
44

11
1,

66
5

21
6.

6
13

,2
74

69
.5

0
12

,8
11

27
2.

2
41

3.
9

16
7.

7
17

62
Te

rt
ia

ry
 sc

ho
ol

 e
nr

ol
m

en
t

ln
PC

−
 0.

02
72

*
−

 0.
02

33
0.

15
0*

*
0.

13
0*

**
0.

01
31

−
 0.

00
11

3
0.

01
91

*
0.

03
03

−
 0.

05
19

**
−

 0.
00

25
7

(−
 1.

90
7)

(−
 1.

59
9)

(2
.4

81
)

(3
.6

30
)

(1
.0

09
)

(−
 0.

06
56

)
(2

.2
71

)
(1

.2
93

)
(−

 2.
44

0)
(−

 0.
06

93
)

ln
D

C
0.

01
92

**
*

0.
02

31
**

*
−

 0.
23

0*
*

−
 0.

06
69

−
 0.

02
22

0.
00

51
1

0.
03

08
**

0.
02

23
0.

01
65

*
0.

04
39

**
*

(3
.4

96
)

(3
.1

34
)

(−
 2.

71
9)

(−
 1.

21
1)

(−
 0.

97
9)

(0
.2

23
)

(2
.7

78
)

(1
.2

10
)

(1
.8

97
)

(3
.1

98
)

ln
U

N
EM

0.
01

61
**

*
0.

01
08

0.
09

39
**

0.
08

61
**

*
0.

01
45

**
*

−
 0.

00
01

04
0.

21
0*

0.
19

6
0.

01
68

−
 0.

00
16

8
(3

.0
27

)
(1

.5
15

)
(3

.3
41

)
(3

.7
39

)
(3

.7
40

)
(−

 0.
02

85
)

(2
.7

72
)

(1
.9

99
)

(1
.4

47
)

(−
 0.

08
03

)
ln

TN
R

0.
03

44
**

*
0.

02
73

**
*

−
 0.

16
6*

−
 0.

11
7*

*
0.

03
64

**
*

0.
01

57
*

0.
01

25
*

0.
01

34
**

0.
00

75
6

−
 0.

00
56

2
(6

.0
90

)
(7

.1
32

)
(−

 2.
27

7)
(−

 3.
00

4)
(4

.1
27

)
(1

.8
39

)
(2

.7
65

)
(2

.7
89

)
(1

.3
69

)
(−

 1.
52

8)
ln

TE
R

0.
01

66
**

*
0.

00
77

2*
**

−
 0.

03
90

0.
17

3*
**

−
 0.

00
31

8
−

 0.
01

84
**

*
−

 0.
01

48
0.

01
65

0.
02

37
*

−
 0.

03
03

**
(3

.8
82

)
(2

.8
18

)
(−

 1.
50

9)
(5

.2
19

)
(−

 0.
66

4)
(−

 6.
31

9)
(−

 0.
54

9)
(0

.1
88

)
(2

.1
41

)
(−

 2.
16

7)
IQ

I
0.

01
58

**
*

0.
03

84
**

*
−

 0.
06

34
*

−
 0.

27
0*

**
0.

01
30

**
*

0.
04

53
**

*
0.

01
30

0.
03

93
0.

02
48

**
*

0.
17

0*
**

(1
3.

66
)

(3
.3

69
)

(−
 2.

03
8)

(−
 6.

79
1)

(6
.2

01
)

(4
.5

37
)

(1
.0

13
)

(0
.8

44
)

(5
.5

51
)

(3
.0

48
)

ln
TE

R
*I

Q
I

−
 0.

01
06

*
0.

08
08

**
*

−
 0.

01
90

**
*

−
 0.

01
30

−
 0.

06
00

**
(−

 1.
99

6)
(7

.9
32

)
(−

 3.
51

9)
(−

 0.
47

2)
(−

 2.
70

8)
Ea

st 
A

fr
ic

a
−

 0.
03

51
**

*
−

 0.
04

47
**

*
(−

 6.
43

0)
(−

 7.
03

7)
So

ut
he

rn
 A

fr
ic

a
0.

03
45

0.
04

37
**

(1
.4

48
)

(2
.0

70
)



148 B. N. Adeleye 

1 3

Ta
bl

e 
4 

 (c
on

tin
ue

d)

Va
ria

bl
es

Pr
im

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t

Fu
ll 

Sa
m

pl
e

C
en

tra
l A

fr
ic

a
Ea

st 
A

fr
ic

a
So

ut
he

rn
 A

fr
ic

a
W

es
t A

fr
ic

a

[1
]

[2
]

[3
]

[4
]

[5
]

[6
]

[7
]

[8
]

[9
]

[1
0]

W
es

t A
fr

ic
a

−
 0.

06
49

**
*

−
 0.

07
08

**
*

(−
 7.

52
5)

(−
 8.

88
1)

Ye
ar

 d
um

m
ie

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
O

bs
er

va
tio

ns
25

4
25

4
33

33
90

90
32

32
99

99
R-

sq
ua

re
d

0.
45

9
0.

47
1

0.
63

9
0.

86
3

0.
73

9
0.

76
1

0.
97

0
0.

97
1

0.
24

3
0.

36
9

C
ou

nt
rie

s
41

41
8

8
14

14
5

5
14

14
F-

St
at

ist
ic

13
,0

68
40

22
19

96
25

8,
89

3
24

5.
7

70
5.

9
38

7.
6

19
,1

35
15

8.
7

15
,1

83

ln
 n

at
ur

al
 lo

ga
rit

hm
; G

IN
I G

in
i i

nd
ex

; H
C

 h
um

an
 c

ap
ita

l i
nd

ex
; I

Q
I i

ns
tit

ut
io

na
l q

ua
lit

y 
in

de
x;

 P
C

 re
al

 G
D

P 
pe

r c
ap

ita
; D

C
 d

om
es

tic
 c

re
di

t; 
U

N
EM

 u
ne

m
pl

oy
m

en
t r

at
e;

 T
N

R 
to

ta
l n

at
ur

al
 re

so
ur

ce
s;

 P
RY

 p
rim

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t; 
SE

C
 se

co
nd

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t; 
TE

R 
te

rti
ar

y 
sc

ho
ol

 e
nr

ol
m

en
t

**
*p

 <
 0.

01
, *

*p
 <

 0.
05

, *
p <

 0.
1;

 t-
st

at
ist

ic
s i

n 
()

.



149Income Inequality, Human Capital and Institutional Quality…

1 3

Ta
bl

e 
5 

 H
um

an
 c

ap
ita

l, 
sc

ho
ol

 e
nr

ol
m

en
ts

, i
ns

tit
ut

io
ns

 a
nd

 G
in

i i
nd

ex
, u

nc
on

di
tio

na
l q

ua
nt

ile
 re

gr
es

si
on

 re
su

lts
. S

ou
rc

e:
 A

ut
ho

r’s
 C

om
pu

ta
tio

ns

Va
ria

bl
es

H
um

an
 c

ap
ita

l i
nd

ex
Pr

im
ar

y 
ed

uc
at

io
n 

en
ro

lm
en

t

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

ln
PC

−
 0.

12
3*

**
−

 0.
15

1*
**

−
 0.

02
78

−
 0.

00
21

0
−

 0.
09

08
**

*
0.

00
99

4
−

 0.
00

18
3

−
 0.

00
44

6
0.

00
69

1
−

 0.
01

61
(−

 3.
14

6)
(−

 5.
06

4)
(−

 1.
48

2)
(−

 0.
09

88
)

(−
 3.

24
2)

(0
.5

52
)

(−
 0.

07
52

)
(−

 0.
31

0)
(0

.3
24

)
(−

 0.
60

0)
ln

D
C

0.
01

69
0.

10
4*

**
0.

04
85

**
*

0.
04

23
**

*
0.

08
92

**
*

−
 0.

04
56

**
0.

02
22

0.
00

88
6

−
 0.

00
37

7
0.

00
13

4
(0

.7
73

)
(4

.1
48

)
(3

.3
33

)
(3

.6
87

)
(3

.3
32

)
(−

 2.
52

3)
(0

.5
47

)
(0

.4
76

)
(−

 0.
26

1)
(0

.0
60

8)
ln

U
N

EM
−

 0.
03

45
−

 0.
01

25
0.

00
16

3
0.

03
68

**
0.

05
74

**
*

0.
00

79
5

0.
03

93
*

0.
00

14
3

0.
01

57
0.

03
26

**
(−

 1.
49

3)
(−

 0.
51

7)
(0

.1
69

)
(1

.9
72

)
(4

.0
01

)
(0

.4
18

)
(1

.8
99

)
(0

.1
33

)
(1

.0
91

)
(2

.5
54

)
ln

TN
R

0.
02

77
0.

02
62

**
0.

00
98

7*
0.

01
70

**
0.

02
34

**
0.

05
06

**
*

0.
06

46
**

*
0.

01
64

**
0.

00
83

2
0.

00
40

0
(1

.4
77

)
(2

.4
30

)
(1

.9
34

)
(2

.3
94

)
(2

.0
73

)
(5

.0
62

)
(4

.7
77

)
(2

.1
22

)
(1

.1
11

)
(0

.3
43

)
ln

H
C

0.
11

4*
0.

07
90

−
 0.

02
78

−
 0.

11
3*

*
0.

22
5*

*
(1

.8
32

)
(1

.2
82

)
(−

 0.
55

1)
(−

 2.
34

6)
(2

.5
62

)
IQ

I
0.

05
67

0.
11

1*
**

0.
05

30
**

*
0.

01
22

−
 0.

06
05

**
−

 0.
23

1
−

 0.
26

3
0.

13
0

0.
32

6*
*

0.
44

7*
*

(1
.6

37
)

(3
.0

37
)

(3
.4

20
)

(0
.8

00
)

(−
 2.

52
0)

(−
 1.

54
4)

(−
 0.

95
9)

(0
.7

18
)

(2
.0

48
)

(2
.2

17
)

ln
H

C
*I

Q
I

−
 0.

05
05

*
−

 0.
11

7*
**

−
 0.

06
16

**
*

−
 0.

00
86

4
0.

09
12

**
(−

 1.
68

3)
(−

 2.
70

0)
(−

 3.
44

1)
(−

 0.
39

2)
(2

.4
02

)
ln

PR
Y

0.
32

9*
**

0.
36

3*
*

0.
12

3
−

 0.
11

2
−

 0.
25

7*
**

(3
.0

96
)

(2
.2

49
)

(1
.2

44
)

(−
 1.

29
3)

(−
 2.

79
8)

ln
PR

Y
*I

Q
I

0.
05

43
0.

06
46

−
 0.

02
75

−
 0.

07
16

**
−

 0.
09

80
**

(1
.6

18
)

(1
.0

52
)

(−
 0.

66
8)

(−
 2.

00
4)

(−
 2.

14
9)

C
on

st
an

t
1.

18
1

−
 1.

95
0

4.
28

2
−

 1.
98

7
4.

54
6

3.
28

0
−

 26
.3

5*
−

 23
.6

3*
21

.9
0*

*
7.

90
4

(0
.1

40
)

(−
 0.

18
5)

(0
.7

17
)

(−
 0.

30
1)

(0
.5

17
)

(0
.2

93
)

(−
 1.

86
1)

(−
 1.

79
0)

(2
.0

17
)

(0
.8

78
)

Ye
ar

 D
um

m
ie

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
O

bs
er

va
tio

ns
32

8
32

8
32

8
32

8
32

8
19

6
19

6
19

6
19

6
19

6
R-

sq
ua

re
d

0.
35

3
0.

23
6

0.
11

3
0.

11
0

0.
17

8
0.

40
4

0.
24

4
0.

21
1

0.
06

1
0.

09
6

Re
gi

on
s

4
4

4
4

4
4

4
4

4
4

F-
St

at
ist

ic
10

.4
8

5.
94

6
2.

45
5

2.
37

5
4.

16
1

7.
46

3
3.

55
0

2.
94

1
0.

71
2

1.
16

3



150 B. N. Adeleye 

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

Se
co

nd
ar

y 
ed

uc
at

io
n 

en
ro

lm
en

t
Te

rti
ar

y 
ed

uc
at

io
n 

en
ro

lm
en

t

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

ln
PC

−
 0.

03
08

−
 0.

06
10

**
0.

00
13

8
0.

00
71

7
0.

01
17

−
 0.

03
82

−
 0.

06
34

*
0.

00
06

23
0.

02
91

*
0.

02
09

(−
 0.

39
7)

(−
 2.

21
0)

(0
.0

99
4)

(0
.5

20
)

(0
.4

61
)

(−
 1.

06
7)

(−
 1.

76
8)

(0
.0

55
4)

(1
.8

38
)

(0
.7

50
)

ln
D

C
−

 0.
04

15
−

 0.
01

73
0.

00
25

3
0.

04
30

**
*

0.
05

58
**

−
 0.

02
14

−
 0.

01
08

0.
01

19
0.

01
84

0.
08

71
**

*
(−

 1.
29

8)
(−

 0.
54

6)
(0

.1
53

)
(3

.0
64

)
(2

.1
02

)
(−

 1.
56

8)
(−

 0.
51

5)
(1

.1
13

)
(1

.5
87

)
(2

.9
77

)
ln

U
N

EM
0.

02
63

0.
02

63
−

 0.
00

27
9

0.
00

30
2

0.
01

36
0.

02
16

0.
02

15
0.

00
24

3
−

 0.
00

59
2

0.
00

07
49

(0
.6

83
)

(1
.3

57
)

(−
 0.

29
9)

(0
.2

38
)

(0
.9

12
)

(0
.8

58
)

(0
.9

99
)

(0
.3

29
)

(−
 0.

55
0)

(0
.0

57
2)

ln
TN

R
0.

06
63

**
*

0.
07

29
**

*
0.

02
36

**
−

 0.
00

41
8

0.
01

58
0.

05
46

**
*

0.
02

79
*

0.
00

30
0

−
 0.

00
32

8
0.

01
21

(3
.6

57
)

(5
.2

09
)

(2
.5

35
)

(−
 0.

83
4)

(1
.0

20
)

(3
.8

09
)

(1
.9

06
)

(0
.4

91
)

(−
 0.

44
2)

(0
.9

18
)

IQ
I

−
 0.

02
36

0.
02

47
0.

07
23

0.
13

3*
**

−
 0.

11
5

0.
02

57
0.

07
81

**
0.

03
70

**
*

0.
03

52
**

0.
00

49
9

(−
 0.

35
3)

(0
.2

92
)

(1
.3

96
)

(2
.6

26
)

(−
 1.

11
7)

(1
.3

51
)

(2
.2

81
)

(2
.9

67
)

(2
.4

44
)

(0
.2

23
)

ln
SE

C
0.

04
73

0.
17

2*
**

−
 0.

00
28

1
−

 0.
08

04
**

−
 0.

06
70

(0
.9

57
)

(3
.0

71
)

(−
 0.

07
81

)
(−

 2.
43

7)
(−

 1.
43

4)
ln

SE
C

*I
Q

I
0.

01
60

0.
00

56
3

−
 0.

01
10

−
 0.

03
43

**
*

0.
02

97
(1

.0
62

)
(0

.2
62

)
(−

 0.
78

2)
(−

 2.
68

0)
(1

.1
13

)
ln

TE
R

0.
04

23
0.

05
06

−
 0.

00
33

0
−

 0.
02

82
**

−
 0.

04
88

**
(1

.4
45

)
(1

.6
33

)
(−

 0.
27

1)
(−

 2.
46

8)
(−

 2.
57

8)
ln

TE
R

*I
Q

I
−

 0.
00

37
6

−
 0.

01
72

−
 0.

01
38

**
*

−
 0.

01
70

**
−

 0.
00

43
2

(−
 0.

53
9)

(−
 1.

37
3)

(−
 2.

60
9)

(−
 2.

52
8)

(−
 0.

46
7)

C
on

st
an

t
−

 20
.0

4
−

 24
.0

0
−

 5.
07

8
−

 1.
23

9
6.

91
6

−
 8.

48
9

4.
71

0
10

.1
4*

8.
07

9
17

.4
6*

(−
 1.

54
4)

(−
 1.

62
4)

(−
 0.

60
8)

(−
 0.

14
4)

(0
.6

54
)

(−
 0.

57
7)

(0
.3

73
)

(1
.7

33
)

(1
.1

32
)

(1
.8

25
)

Ye
ar

 D
um

m
ie

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
O

bs
er

va
tio

ns
22

6
22

6
22

6
22

6
22

6
25

4
25

4
25

4
25

4
25

4
R-

sq
ua

re
d

0.
35

0
0.

29
8

0.
18

8
0.

11
5

0.
12

9
0.

33
6

0.
20

1
0.

08
9

0.
07

4
0.

16
3

Re
gi

on
s

4
4

4
4

4
4

4
4

4
4



151Income Inequality, Human Capital and Institutional Quality…

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

Se
co

nd
ar

y 
ed

uc
at

io
n 

en
ro

lm
en

t
Te

rti
ar

y 
ed

uc
at

io
n 

en
ro

lm
en

t

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

Q
 =

 0.
10

Q
 =

 0.
25

Q
 =

 0.
50

Q
 =

 0.
75

Q
 =

 0.
90

F-
St

at
ist

ic
6.

92
5

5.
47

4
2.

97
6

1.
67

0
1.

90
8

7.
40

1
3.

67
6

1.
43

7
1.

16
2

2.
85

1

ln
 n

at
ur

al
 lo

ga
rit

hm
; G

IN
I G

in
i i

nd
ex

; H
C

 h
um

an
 c

ap
ita

l i
nd

ex
; I

Q
I i

ns
tit

ut
io

na
l q

ua
lit

y 
in

de
x;

 P
RY

 p
rim

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t; 
SE

C
 se

co
nd

ar
y 

sc
ho

ol
 e

nr
ol

m
en

t; 
TE

R 
te

rti
ar

y 
sc

ho
ol

 e
nr

ol
m

en
t; 

PC
 re

al
 G

D
P 

pe
r c

ap
ita

; D
C

 d
om

es
tic

 c
re

di
t; 

U
N

EM
 u

ne
m

pl
oy

m
en

t r
at

e;
 T

N
R 

to
ta

l n
at

ur
al

 re
so

ur
ce

s
**

*p
 <

 0.
01

, *
*p

 <
 0.

05
, *

p <
 0.

1;
 t-

st
at

ist
ic

s i
n 

()
.



152 B. N. Adeleye 

1 3

5  Conclusion and Policy Recommendations

This study aligns with the 2030 Sustainable Development Goal 10 “reduce inequality 
within and among countries” by investigating whether institutional quality is pertinent to 
the human capital-inequality nexus. The discourse is probed using an unbalanced sample 
of 46 SSA countries from 2010 to 2019 and the variables of interest are the Gini index 
(obtained from the UNU-WIDER), human capital index (obtained from Penn World 
Tables) and institutional quality index (generated from a Principal Component Analy-
sis). The Driscoll and Kraay (1998) PSCC and Firpo et  al. (2007) unconditional regres-
sion (UQR) are deployed to explicate the nexus. The UQR estimation strategy provides 
more reliable results because it considers the heterogeneity and conditional heterogeneity 
issues that are overlooked. For the most part, the consensus is that (1) human capital and 
institutional quality widen inequality, (2) the interaction effect is negative, and (3) results 
across the four regions are mixed. Additionally, the UQR reveals that the interaction effect 
is mostly negative and significant at upper quantiles. The novel finding of this study is that 
the interaction of human capital and institutional quality contributes to reducing income 
inequality.

Policy recommendations are obvious. First is the need to fund education making it 
affordable and accessible to all. With reference to primary and secondary education, gov-
ernment and stakeholders must make education at these levels available to the citizenry to 
contract the inequality gap. This is because access to basic education increases economic 
opportunities. Secondly, institutions must be strengthened to restore the confidence of 
the people. Though, institutions alone may be ineffective but their interaction with other 
aspects of the economy and society will help drive down income inequality.

Appendix

See Table 6
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