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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/ECTA6822) 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 & Rodriguez, 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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Fig.1 Plots of Gini index, human capital index and institutional quality in SSA, 2010-2019. Source:
Author’s Computations

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 countries' from 2010 to 2019.

In line with the literature, the variables used are: Gini coefficient—proxy for income
inequality ranges between O (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 & Rodriguez, 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; Demirgiic-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:

InGini;, = 8, + 6,InHCI,, + 6,1QL, + 9K, + a; + o, + ¢; (1)

Equation (1) addresses the first objective where, In=natural logarithm; Gini = proxy for
income inequality; HCI=human capital index; IQI =institutional quality index; K’ = vec-
tor of control variables; §; and 9 = parameters to be estimated, i, countries, 1, 2..., N;
time, 1, 2...., T, a; = region fixed effects; ¢, = time dummies; and e;, = 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,

InGini;, = ng + 0 InHCI, + 0,1Q;, + 0(nHCI;, % 1Q;) + oX| + ¢, + 9, +v;,  (2)

where 0 weighs the interaction effect of HC and /Q on Gini such that the conditional effect
of human capital on income inequality is evaluated as:

0 In Gini

9lnGint_ 101
gnmct ~ M ToQ @)

Note, 1, is expected to be negative and if 0 is negative (positive), it implies that the
interaction of /QI enhances (distorts) the “good” effect of HCI on Gini which satisfies our
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third objective. But if n; > 0 and 0 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 Egs. (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 Squares® 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 (Benczir & 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 region®), 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 quality* 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).
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Fig.2 Conditional margin plots of human capital index on Gini index. Source: Author’s Computations

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 90" 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.

@ Springer



145

Income Inequality, Human Capital and Institutional Quality...

91 91 S S €l €l 6 6 or ot soLnuno)
88€°0 61€0 L¥6°0 7€8°0 7060 0680 €r0 9€T°0 8150 LIS0 parenbs-y
6 6 €T €T S S Ly Ly 961 961 SUOTIBAIISQQ)
SOA SOA SOA SOA SO SO SO SO SO SOA saruwn(y res x
(1667 —) (T69v-)
xxx8780°0—  5xxFT80°0— LILIY 1SOM
(8%L°0) (988°0)
92100 ISTO0  BOLYY uIRyINOg
(ss8'7-) (981°¢-)
+%%8960°0— %%xS8S0°0— BOLIJY ISty
(Lszy-) (LES'®) (Lzee—) (Iree6-) ($8T°1-)
sxkOV 10— #x:78€°0 +xL180°0— s EVE0— 8910°0— 101+ A4 d Ul
(Sesy) (€0S'1) (1L9'8-) (985°0-) (€150 ((2249) (#01°6) (821'0-) (LoD (9z1'e)
#x4x£89°0 12691€0°0  snaP LT — 198000 — xxS8€°0 #x9610°0 xx66S° T PP100°0— €L80°0 #x2xSE10°0 101
(9s¥°0-) (T8%'1) (905°6-) (2825 (60%°0-) (€990 (59¢'8-) 19z1-) (98L0) (T1T°€)
€820°0— wkOV 1’0 k0S80~ #xxl9S0— L8S00— w0 s 1€0TT — Y01 0— x4 1180°0 s [ 1170 Addul
(86570 (9L9°9) (Tes1-) (FeL'0) (€rLe) (S67°¢) (€6L°0-) orL'1-) (TS1'9) ($50'9)
#xLT1T10°0 5% [VC0°0 £8800°0— 99100 %k LEV0'0 #xx9E€P0°0 CI100— Y000 — #xLSE0°0 #xx£9€0°0 ANLY[
(L6£0-) (802°0) (S16°1) #91°0-) Lo (66C°S) (1€6'0) (€18D (TeLe) (0L5°€)
£0900°0— 9£00°0 910 TLT00— waxPVLO'0 xx4€C80°0 6£10°0 LST0'0 2L 1200 2271200 NANNUI
0r10) (€120 (9910 (1851 (+680°0-) (L150-) (¥62°0-) (SLO'T-) (€6L°0) (68L°0)
xx81€0°0 xx1L20°0 x1S€0°0 16%0°0 681000— STI00— SI100— 9700~ TIo0 SI10°0 oqup
9L10-) @r1r1-) (855°0-) (191°0-) (se1°0-) (€ev0-) arro-) (oze'1-) (1se0-) ¥19°0-)
1L400°0— ¥PE0'0—  LL9000—  8STO0'0— %5000~ S6100—  OF1000— Twio0-— 919000~ 16000 — o): LU
[o1] l6] (sl (L] [9] [¢] [+] [€] [c] (1l
ROLIJY 1SOM BOLIJY UIYINOS vOLIY Iseq BOLIY [BNUD qduwreg [ng
JUSW[OIUS [OOYDS ATeWILI] SI[qRLIBA

suoneindwo)) s JoyIny :991n0§ "s}NSI D)SJ ‘XOpul IUID) PUE SUOTINITSUT ‘S)USW]OIUD [00YIS ¢ d|qel

pringer

As



B.N. Adeleye

146

SOA SIA SIA SIA SO SO SO SO SO SIA sorurwnp Jeax
(90¢°L-) (LeT'L-)
wx0C10—  sxx8T1°0— LILIY 1S9M
(656°0) (6101
€620°0 7000  BOLYY uIyInog
o6y —) (¥88¥—)
w4 C0LO0— 478900 — BOLIJY 1St
(szre-) (sozv—) (c€8°-) (92s) (0g€0-)
##x0L80°0 — «[81°0— #2L950°0 — #4:S760°0 6L100°0— I0L:DASY
(0€5°€) (og'11) (66St) (€8%°0) (I1+'9) (ST9m) (T€9s-) (0L8C-) ((270) (#+'81)
x2:917°0 #%x9€90"0 #£66L"0 16100 w5 C€C0  xxx€9T0°0 #0970~ st [¥0°0— *€9€0°0 ##x5620°0 101
- 8¥L0-) (616'T) (€261 (Sr0'1-) (€16°¢) (€810 W61°L-) LT (688°T)
#xC6L0°0— ¥2100— L9T0 LEEO SIT00—  #xx0€80°0 *0LT0  sxxSPTO— #xPE10°0 *LST0'0 odsul
(90¥'1) (621°S) 1o (197D (286’0 ((OX9) 91€'8-) 0$91-) (€e1D 10D
#xx8L10°0 +4x7CE0°0 12€0°0 8€0°0 #x1ST0°0 3k LCV0°0 %9910 — sk LO10— #x:x£9€0°0 #4x89€0°0 ANLLYL
(8690°0) (20s°0) (TLy'n (802°0) (950'1) (oL 1) (018%) (0st'9) Lir9) (L60'9)
€€100°0 066000 7o 00%0°0 €6L00°0 10100 ##x07L00 61 1°0 #5000 #%x9020"0 NANNUI
((25D) (€66°€) (19100°0) (88%'1-) (6L8°0-) (88L°7-) (FLO'S—) (6S+1-) (90v"0) (TeeD
#5x5€G0"0 sk [ €70°0 S0—969°G $650°0— TCIO0—  #xI870°0—  sxxELT°0—  #xxC8T0— xx6910°0 #x1910°0 oqup
(Sor'1-) (18s°¢-) (92L°0) (812°0) 096'1-) (Lgg0-) (Log'®) #+0°9) (65T°S-) (1zss-)
12€0°0— #5x%0L90°0 — 16€0°0 0910°0 %9€900°0 — 02S00°0— #xx8LT°0 #x:IST°0  #%x0LE0°0— #x%ELE0°0— odul
Juaul]o1ua JooYds \QS\:\SUNW
¥6C€ TT99 LOTE $99¢ €06° 171 7811 85'99 85T 0069 0LE06 onsneIS-{
[o1] [6] (8l (L1 [9] [¢] [¥] [€] [zl [rl
ROLIJV 1SOM LOLIJY UIOYINOS vOLIJY Iseq ROLIJY [eNUd) ordwres [ng

JUSWIOIUS [00YDS ATRWLIJ

SO[qeLIeA

(ponunuod) 4 3jqer

pringer

A s



147

Income Inequality, Human Capital and Institutional Quality...

0L0D 81
xxLEVO'0 SPE0'0  BOLY UIdYINOS
(LeoL-) (0er9-)
sl VP00~ s [SE0°0— eI 5B
(80LT-) TLyo-) (615°¢-) (zeo'L) (966'1-)
#x0090°0 — 0€100— 55061070 — 5580800 %9010°0— (01 FR: AU
(8%0°€) (155°9) (¥+8°0) (€10'T) (LESD) (107°9) (16L'9-) (8¢07-) (69¢°€) (99°¢1)
$4x0LT°0 487200 £6£0°0 0€I0°0 #+xxESY0°0 #+xx0€10°0 #xk0LT0— %7€90°0— #x:x78€0°0 +4x8S10°0 101
Lore-) av1ro (881°0) (6¥5°0-) (61€9-) (+99'0-) 61T°9) (605’1 -) (8180 (288°¢)
#x€0€0°0 — xLETO'0 $910°0 87100~  sxxt810°0— 81£00°0— #xxELT0 06£0°0—  #xxCLLOO'O #%x9910°0 ALY
(82S'1-) (69¢°1) (68L0) (S9LD) (6€8°T) (Lzry) ¥00°€-) (LLTT-) (zery) (060'9)
795000~ 95L00°0 #xV€10°0 %ST10°0 #LSTO0  #xxb9E0°0  xxl1T0— x991°0— ##xELTO0 #7700 ANIYT
(€080°0-) (032 a0) (666'T) @TLLD (6820°0-) orLe) (6€L€) Ivee) (S18'D (Lzo©)
89100°0— 8910°0 961°0 0120  $0T10000—  ##xxSPT100  #%x1980°0 #£6£60°0 80100 x2x1910°0 AN
(861°¢) (L68'D) 17D (8LLD) (€zT0) (6L60—) (arei-) (61L7-) (FEre) 96%°€)
#x2£6€70°0 x$910°0 €220°0 #%80€0°0 115000 TT°0°0— 69900 — xx0€T0— 1 1€20°0 #x0610°0 oqup
(€690°0-) orr'c-) (€6T°1) (1.0 (9690'0-) (600'T) (0€9°¢) (18+'0) (66S'1-) (L06'1-)
LSTO0'0— xx6160°0— £0£0°0 «1610°0 €11000— I€10°0 #2x0€1°0 xx0S1°0 €€20°0— *«CLTO0— Odul
.:\NSND.:\S NQQQUh \QG.E&NN
T9LT L'L9T 6°€ly T 118°C1 05'69 YLTET 991C S99 TT1 YrL'TT onsnels-g
ST SI € € 1 1 L L 9¢ 9¢ soLnuno)
7650 861°0 960 0+6'0 9160 868°0 668°0 ST8°0 1150 1150 parenbs-y
6 6 €T €T SL SL 9¢ 9¢ 9z¢ 9zt SUONRAISSqO
[o1] [6] (8l (L1 [9] [¢] [¥] [€] [zl [rl
ROLIJV 1SOM LOLIJY UIOYINOS vOLIJY Iseq ROLIJY [eNUd) ordwres [ng
JUSW[OIUD [OOYDS ATeWILI] S9[QRLIBA

(ponunuod) 4 3jqer

pringer

As



B.N. Adeleye

148

*() ur sonsNeIS- [°0 > dy “S0°0 > s “T0'0> e
JUSWIOIUS [00YDS ATR1)IQ) Y7L IUSWOIUS [00YDS AIBPUOIIS DS JUSWOIUS [00yds Arewiid [y ‘SI0INOSAI [RINJRU [10}
YN ‘rer juawkoidwaun N 1pa1d dnsawop D7 ‘ended 1od 4O (891 D ‘xapur Kienb reuonmnsur 7oy fxapur [eyded uewny g Xopul U0 JA7H ‘WyiLIeso[ [eInjeu u)

€81°61 L'8SIT Ser'el 9'L8¢ 6'S0L LSyt £68°8ST 9661 (44014 890°€T onsneIS-q
4! 4! S S 4! 4! 8 8 8% 8% seLunoy
69€°0 £vTo 1L6°0 0L6°0 19L°0 6€L°0 £98°0 6£9°0 1L¥°0 6570 parenbs-y
66 66 [43 [43 06 06 (33 (33 ¥S¢C 14 SuUOneAIdssqO
SOX SOX SOX SOX Sax Sax Sax Sax SOX SOX sarurunp Ieax
(188'8-) (szsL-)
#%%80L0°0—  ##x6¥90°0— BOLIJY ISOM
[o1] l6] (8l (L] [9] [<] [v] [€] [z (1l
BOLITY 1SOM BOLIJY UIAYINOS BOLIJY Iseq BOLIJY [ENUR)D) ordweg g
JUSWIOIUS [00YDS ATRWLIJ SO[qeLIeA

(ponunuod) 4 3jqer

pringer

A s



149

Income Inequality, Human Capital and Institutional Quality...

€91°1 TILO 16T 0SS'€ €9t'L 191t SLET SSH'e 96'S 8701 onsneIS-J
14 12 14 14 14 14 14 ¥ 14 14 SUoIZoY
9600 190°0 1120 720 2040] 8L1°0 0110 €110 9€T°0 €6€°0 parenbs-y
961 961 961 961 961 8T¢ 8T¢ 8T¢ 8T¢ 8T¢ SUOTIBAIOSQQ
SoX SoX SoX SoX SoX SoX SoX SoX SoX SoX sorwn g Ies X
(8L8°0) (L1070 06L'1-) (198'1-) (€67°0) Liso (10€°0-) (L1L'0) (s81°0-) orro
Y06'L #:06'1C #€9°€T— %$€9T— 08T'€ ISy L86'T— Ty 0S6'T— 181°1 1ueISU0D)
(6v1'C-) (¥00'C-) (899'0-) (TsoD (819'D)
#x0860°0—  %x91L0°0— SLTO0— 9900 £750°0 IOL: XA Ul
(86L°CT-) (€6T1-) e (60 (960°€)
s LST0— TIro— €210 xx€9€°0 ##%6CE°0 Addur
(Tov0) (T6€0-) Ive-) ooLz-) (€89'1-)
#xC160°0 $98000—  #xx9190°0—  ssslIT0— %5050°0— IO1:OHUI
L1z (840°7) (81L0) (656'0-) rs1-) (0zsT-) (008°0) (0zyre) (LE0©) (Leom
xxL¥Y'0 #4970 0€1°0 €970~ 1€20— #£5090°0 — TT10°0 #4x0€50°0 w4x 1110 L9500 101
(295D (ovec-) (1s5°0-) (T8T'D (Tes'D
xxSCT0 xx €110~ 81200~ 06L0°0 110 OHU[
(€32%0) arrn (Te1o (LLLY) (290°9) (€L0D) (r6£0) (re6'1) (3 40) LLy'n
00%00°0 7€800°0 2479100 #xx9%90°0  #xx9050°0 x17€20°0 xx0L10°0 %L8600°0 xx2920°0 LLTO0 ANILYL
((299%) (1601 (€€1°0) (668°T) 81+°0) (100%) (TLe'n) (691°0) (L15°0-) (€6v'1-)
#x9C€0°0 LST00 €7100°0 %€6£0°0 $6L00°0 #57LS00 #%89€0°0 €9100°0 ST100— SHE00— NANNUI
(8090°0) (197°0-) OLY'0) (02 450)] (€gsT-) (Teee) (L89°¢) (€eee) (€34 87) (€LL'O)
¥€100°0 LLEOO'0— 988000 TTC00  %x9SH00— 406800 x4:E£CP0'0 #4:5870°0 57010 69100 oqup
(009°0-) (¥2e0) (org0-)  (TsLo0-) (T$s0) (Trze-) (8860°0—) (T87'1-) (#90°-) Or1re-)
19100~ 16900°0 9000~  €8100°0— $6600°0  #xx8060°0— 012000~ 8L70°0—  sxxISTO—  sxx€TI°0— Odur
060=0 SL0=0 0S0=0 ST0=0 010=0 060=0 SL0=0 0S0=0 ST0=0 01'0=0
JUSWI[OIUD UOTIBONP ATewLld xaput [ejdes uewny S9[QRLIBA

suoneindwo)) s JoyIny :92IN0S "sI[NSAI UOISSaISaI o[nuenb [euonIpuodsuUN XPUT UL PUER SUOHIMTSUT ‘SJUAW[OIUS [00yds ‘Teyrded uewny ¢ a|qe]

pringer

As



B.N. Adeleye

150

14 12 14 14 14 14 14 ¥ 14 14 SuoI3oy
€91°0 $L0°0 6800 1020 9€€°0 6210 SIT'0 881°0 8670 0S€0 paenbs-y
ST ST ST ¥S¢T ST 9T¢ 9T¢ 9z¢ 9T¢ 4 SUOTIBAIISQQ
SO SOA SO SO SO SO SO SOA SO SO sorwn g Ies X
(sz8'1) (Tern (€L (€L£0) (LLS'0-) (#59°0) r10-) (809°0-) 9 1-) s 1-)
xOV L1 6L0'8 #71°01 o1LY 6878 — 9169 6€TT— 8L0°G— 00+C— 007 — ueISu0D)
(L9¥0-) (825C-) (609'C-) (€LE'T-) (6£5°0-)
TEP00'0—  #x0LT0O0—  %xx8E€10°0— TLI00— 9L£00°0— IOL: ALY
(8L5°T—) (89%'C—) (ILz0-) (€€9'D (S22
#x8870°0—  %xC8T0'0— 0£€00°0— 9050°0 €Tr0°0 REAL]
€rrn (089'C-) (T8L°0-) (297°0) (T90°1)
L6T0'0  sxxEPE00— 01100— £9500°0 09100 I0L:DASUI
ey 1-) (Levy'z-) (18L0°0-) (120°¢) (LS6°0)
0L90°0— #x7080°0 — 18200°0— s CLT0 €LY00 odsul
(€2T0) ((22ad) (L96'D) (1820 (Ise'n - (929D (96€'D) (T6T°0) (€5€°0-)
667000 #+CS€0°0 #5x0LE00 ++18L0°0 LSTO00 SIT0— x4:EE1°0 €2L00 L¥T0'0 9€20°0— 101
(816°0) (Trr0-) (16%°0) (906'T) (608°€) (0201 (¥€8°0-) (S€5D) (602°S) (L59°¢)
12100 82€00°0— 00£00°0 *6LT0°0  #xx9¥S0°0 85100 81¥00°0— #49€C0°0  #xx6TL0'0  #xx£990°0 ANLYL
(TLSO'0) (05$°0-) (62€°0) (666°0) (858°0) (T16°0) (8¢7°0) (66T°0-) (Lsen (€89°0)
6%7L000°0 765000~ €¥200°0 S120°0 91200 9€10°0 T0€00°0 6L200°0— £920°0 £920°0 WANNUI
(LL6'D) (L8S'D) (€11'D (S15°0-) (895'1-) (o1 (#90°€) (€S1°0) 9¥5°0-) (86T°1-)
#x1L80°0 ¥810°0 61100 80100~ ¥120°0— #%8550°0 ##:0€70"0 €6200°0 €L100— SI¥0°0— oqup
(0sL'0) (8¢8'D) (#SS0°0) (89L'1-) L90'1-) (19%°0) ((4Y0)] (#660°0) (o1ze-) (L6€0-)
6020°0 %1620°0 €790000  %¥£90°0— 78€00— LT10°0 LTLOO0 8€1000  %x0190°0— 80£0°0— Odur
060=0 SL0=0 050=0 ST0=0 01'0=0 060=0 SL0=0 0S0=0 ST0=0 01'0=0
JUSWI[OIUS UONBINP ATRIIQ], JUSWIOIUS UOIBINPA AIEPUOIAS S9[QRLIBA

(ponunuod) g sjqer

pringer

A s



151

Income Inequality, Human Capital and Institutional Quality...

*() ur sonsneIS-1 1°0 > dy “60°0 > s “T0°0> e
S90INOSAI [BINJRU [€10) YA/ ‘orel Juswkojdwoun pygN/) 1paId onsawop H( ‘eided 1od JOO 1891 D (JUSW]OIUS [00YDS
KIB1)19) Y7 1 $IUSW[OIU [00Yds ATepu0das HDFS ‘yuawjorud jooyds Arewrid [y4 ‘xopur Ayifenb reuonmusur 797 fxoput [ejided uewny Dz SX9pul WID) JN7H ‘W ILILSO] [eINJRU U]

168°C 1N LEY'T 9L9°¢ 10¥°L 806'T 0L9'T 9L6C YLY'S $T69 onsnels-
060=0 SL0=0 050=0 §T0=0 01'0=0 060=0 SL0=0 0S0=0 SsT0=0 010=0
JUSWI[OIUS UONBINP ATRIIQ], JUSWIOIUS UOIBINPA AIEPUOIAS S9[QRLIBA

(ponunuod) g sjqer

pringer

As



152 B.N. Adeleye

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

SeeTable 6
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