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Across the globe, a rise in income inequality has been experienced for the last two decades,

particularly in developing countries. This problem of income inequality poses a challenge to

Africa’s ability to attain the United Nations (UN) Sustainment Development Goals (SDGs) of

reduced inequalities (SDG-10). Against this backdrop, there is a need to harness the potential

of financial development to reduce income inequality in Africa. Therefore, this study empirically

examines how financial development affects income inequality in Africa. Financial development

dimensions, access, depth, efficiency, and stability were considered to achieve the study’s

objective. The study applied the system generalized method of moments (SGMM) to analyse

data and the findings showed that each dimension of financial development had a varying

impact on income inequality. Access, stability and efficiency components of financial devel-

opment reduce income inequality, while the depth dimension of financial development

exacerbates income inequality in Africa. Therefore, the study recommends that policymakers

should not neglect other dimensions of finance in facilitating economic development.
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Introduction

The negative impact of income inequality on development
has prompted much research to be devoted to find ways to
eradicate the problem. Income inequality is as much social

problem as an economic problem (Martin et al., 2021). The result
of persistent income inequality can lead to civil wars, some of
which have been witnessed in African countries such as the Arab
spring revolution (Nabi, 2015). Therefore, income inequality is a
multidimensional problem that cannot continue unaddressed.
More so, the continuous rise in income inequality across the
globe, particularly in Africa, poses a threat to the actualization of
the United Nations (UN) sustainable development goals (SDGs)
reduction in inequalities (SDG-10). Thereby, the study of income
inequality has gained relevance in recent literature as income
inequality threatens the development process of an economy. On
this note, financial development is being proposed to alleviate
income inequality. This is because financial development has to
do with capital allocation.

The development of the financial system can lead to the
relaxation of constraints that hinders capital redistribution,
thereby causing the poor to access funds for productive activities
which in turn promotes income inequality reduction. However,
the reality is contradictory to the theory. Economies that have
been witnessing steady financial development have recorded
increasing income inequality. One such economy is South Africa,
which is the most unequal sub-Saharan African country as of
2017 despite having a mature financial system (United Nations
Development Programme, 2017).

According to Demirgüç-Kunt et al. (2017), the poor and most
vulnerable people are highly excluded from the financial system.
The poor and less privileged are most likely to get funds for busi-
ness and entrepreneurship from informal savings clubs (Thornton
and Tommaso, 2020). Most literature on financial development has
focused on the depth dimension of financial development. Focusing
on the depth dimension of financial development is a narrow way
to examine financial development. Makhlouf et al. (2020) showed
that financial development widened income inequality in advanced
countries, while Seven and Coskun (2016) found that financial
development exacerbated income inequality in low-income and
emerging countries. Kim and Lin (2011) indicated that the financial
development stage could affect how finance affected income
inequality. However, Altunbaş and Thornton (2019) used total
financial development covering access, efficiency and depth and
found that financial development facilitated income inequality
reduction in the upper middle and low-income countries. Following
these contradicting results, it is essential to evaluate the effect of
financial development on income inequality in Africa by con-
sidering the dimensions.

Čihák et al. (2012) categorized financial development into four
dimensions: access, depth, efficiency, and stability. Access
explains the ability of people to receive funds whenever and
wherever they need it. The depth dimension describes the volume
of the financial system; efficiency illustrates the ability of the
financial system to perform its functions of mobilization of funds
and capital allocation at minimum cost, while stability captures
the likelihood of the financial system to default. These dimensions
characterize a well-developed financial system. Thus, focusing on
one aspect of this dimension in understanding the effect of
financial development on income inequality would not holi-
stically explain financial development.

Furthermore, the rate of technological development across the
globe has led to more focus on the effect of financial inclusion on
income inequality (Erlando et al., 2020; Menyelim et al., 2021;
Omar and Inaba, 2020). The drive for financial inclusion has led
to notable increases in the participation of the poor and vulner-
able in the financial system (World Bank, 2018). Thus, increased

access to financial products and services could increase the usage
of financial products by the poor and vulnerable, leading to a
more efficient capital allocation that can facilitate income
inequality reduction. This was supported by the study of Babajide
et al. (2015), which found financial inclusion to be a significant
determinant of factor productivity.

Neaime and Gaysset (2018) indicated that financial inclusion
enables a more even distribution of income in MENA countries.
Nonetheless, the drive for financial inclusion could threaten the
stability of the financial system. Fouejieu et al. (2020) pointed out
that increased access to financial products and services could
make the financial system more liable to shocks, thus putting the
financial stability dimension in question. Hence, all four dimen-
sions of financial development play a significant role. Therefore,
this study evaluates financial development based on the dimen-
sions classified by (Čihák et al., 2012).

In addition to the dearth of literature on financial develop-
ment and income inequality in Africa, previous studies reported
mixed findings and focused on a single dimension of financial
development. This, therefore, calls for more research on the
subject, which forms the basis of this study. This study con-
siders the multidimensional aspect of financial development
that has been omitted in the extant literature and pays attention
to the peculiarity of Africa on the subject of income inequality.
To control for the problem of endogeneity, the study applied
the systems generalized method of moments and the result
revealed that except financial depth, financial access, financial
stability, and financial efficiency significantly contribute to
income inequality reduction in Africa. The study is structured
into six sections. Following this introductory section is a review
of related literature, which is enshrined in the section “Litera-
ture review”. Section “Methodology” comprises the methodol-
ogy, results presentation, and discussion in section “Results”
and “Discussion”, while the study concludes with the section
“Summary and conclusion”.

Literature review
How finance can reduce income inequality has been the subject of
argument in the literature. Theory regarding financial develop-
ment and income inequality proposed that there can be a finance
income inequality-narrowing hypothesis that occurs when
financial development leads to income inequality reduction
(Banerjee and Newman, 1993; Galor and Zeira, 1993; Johansson
and Wang, 2014). Other proponents suggested the finance-
income inequality-widening hypothesis (Gimet and Lagoarde-
Segot, 2011; Jauch and Watzka, 2012; Rajan and Zingales, 2003).
The hypothesis proposed that the development of the financial
system widens income inequality as the provision of financial
products and services will only be improved for those already
using financial products and services. There also exists the
financial Kuznets hypothesis developed by Greenwood and
Jovanovic (1990) based on the Kuznets inverted U-curve
hypothesis. It is postulated that the relationship between finan-
cial development and income inequality is nonlinear. That is, at
the initial stage of financial development, income inequality
would increase as only the rich have access to financial products,
and this will continue until financial development reaches a
certain level of development where the poor begin to have easier
access to finance (Greenwood and Jovanovic, 1990; Shahbaz et al.,
2015). Thus, depicting an inverted U-curve as Kuznets hypothesis
of economic development.

Still on the nonlinear concept of the finance-inequality rela-
tionship, Tan and Law (2012) suggested the existence of a
U-curve relationship instead. Accordingly, it is perceived that the
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early stages of financial development would facilitate income
inequality reduction, but when the development gets to a certain
stage, it begins to widen income inequality (Chiu and Lee, 2019;
Tan and Law, 2012). Thus, there is no consensus on how financial
development affects income inequality; however, the evaluation of
the financial development dimensions can split the effect of
financial development on income inequality.

Kim and Lin (2011) put forward that the impact of finance on
income distribution depends on the financial development pre-
valent in that economy. However, this study focused on the depth
dimension of financial development. Limiting the study to an
emerging economy, China, Jung and Vijverberg (2019) engaged
the spatial dependence analysis for 29 Chinese provinces to
examine how financial development influenced income inequality
and came to the same conclusion that financial development leads
to a decline in income inequality.

Inekwe et al. (2018) examined income inequality in emerging
markets using SWIID data for 39 countries while employing the
instrumental variable (IV)-generalized method of moments
(GMM) and found that financial integration reduces market
income inequality, not net income inequality. However, this study
focused on the depth dimension of financial development. Also
focusing on the depth dimension of financial development,
Makhlouf et al. (2020) observed that finance reduced income
inequality in the short run but not in the long run.

On the other hand, it was revealed that financial liberalization
engendered a more even distribution of income by Bumann and
Lensink (2016), where a study focused on examining the income
distribution of 106 countries from 1973 to 2008. After imple-
menting the GMM analytical technique and using capital account
openness to capture capital account liberalization, it was dis-
covered that countries with high financial depth led to income
inequality reduction, thereby favouring the finance-inequality
narrowing hypothesis. However, Adams and Klobodu (2017) also
focused on capital account liberalization and discovered that
finance had no significant impact on income inequality in 21 Sub-
Saharan African (SSA) countries.

De Haan and Sturm (2017), using ordinary least squares (OLS),
found that financial development increases income inequality. On
the contrary, Moradi et al. (2016) found that bank-based financial
development led to a decline in income inequality. This result
corresponded with the findings of D’Onofrio et al. (2019), who
discovered that local bank development enhanced the decline in
income inequality in Italy after examining income distribution
and bank development in the local province of Italy.

Adeleye (2020) revealed that structural breaks accounted for
how bank credit affected income inequality. Taking into con-
sideration the four dimensions of financial development, Kavya
and Shijin (2020) developed a financial development index that
captured all dimensions for both financial intermediaries and
financial markets. The result revealed that finance was harmful to
income inequality. The use of the index fails to determine the
specific effect of the financial development dimensions on income
inequality. Meniago and Asongu (2018) disaggregated these
dimensions and discovered that for 48 African countries, financial
activity and efficiency enhanced the redistribution of income
regardless of the measure of income inequality. Financial depth
only had an equalizing effect on income inequality when mea-
sured by the Gini coefficient, and financial stability only escalated
income inequality. The difference in outcome can be traced to the
disaggregation of the various dimensions of financial develop-
ment, which best gives the combination of finance to aid the even
distribution of income. Although financial stability is logically
expected to promote an even distribution of income by making
the financial system more robust improving the regulatory quality
in the financial system without a commensurate effort in the

macroeconomic environment can be ineffective because the
financial system is endogenous and affected by the activities in the
economy.

Destek et al. (2020) findings show that banking sector devel-
opment engendered more income inequality at the early stage,
while stock market development reduced income inequality in
Turkey. Similarly, Hsieh et al. (2019), using an index for financial
development that captured the size and activity of the banking
sector, discovered that income inequality in OECD countries was
exacerbated by financial development. Extant studies reviewed
reported mixed findings. This study has taken a new direction by
considering the multidimensional aspect of financial development
that has been omitted in the extant literature and pays attention
to the peculiarity of Africa on the subject of income inequality.

Adeleye et al. (2017) revealed that financial development had
no significant effect on income inequality in Africa after cap-
turing financial development with domestic credit to the private
sector, which covers the depth dimension of financial develop-
ment. This suggests that the larger size of the financial system
may not be sufficient to guarantee income inequality reduction.

The gaps from the previous literature form the rationale for
this study to expand the frontiers of knowledge. One of the main
limitations of prior studies is that few empirical studies focused
on financial development and income inequality in Africa. Sec-
ond, studies focused on financial development and income
inequality engaged a single indicator of financial development.
Therefore, this study fills this gap by providing answers to the
following research questions: (i) What are the effects of financial
development on income inequality in Africa? (ii) How do the
respective dimensions of financial development (access, efficiency,
stability and depth) asymmetrically impact income inequality?

Methodology
Theoretical underpinning and estimated model. The study is
hinged on financial imperfection theory. The financial imperfection
theory was proposed by Galor and Zeira (1993). The theory is
premised on the existence of constraints in the market economy
that hinder access to finance. These constraints exist in the form of
transaction and information costs and it limit people’s access to
finance, and these constraints arise because of imperfections in the
market system. Therefore, financial imperfection causes financial
development to negatively affect income inequality (Mookerjee and
Kalipioni, 2010). This theory points to the need for differentiating
between financial access and financial depth (mostly used to capture
financial development) dimensions. Thus, the presence of financial
constraints is harmful as it can be responsible for excluding people
from accessing financial products and services, which affects the
ability of an individual to invest in human capital, thereby leading
to persistence in income inequality (Kling et al., 2022).

Proponents (Banerjee and Newman, 1993; Galor and Moav,
2004; Galor and Zeira, 1993) of the theory offered that financial
constraints will be eased as the financial system develops, thereby
improving access to finance. Consequently, the development of
the financial system should not be solely based on the evaluation
of the size of the financial system. Financial development without
increased access to finance would foster income inequality. In this
vein, financial development could facilitate capital allocation
efficiency (Thornton and Tommaso, 2020; Zhang and Naceur,
2019). Therefore, this study evaluates how financial development
dimensions affect income inequality in Africa.

lnGiniit ¼ α0 þ α1lnGiniit�1 þ α2lnFD
ϕ
it þ ∑

4

j¼1
λjX

j
it þ eit ð1Þ

lnGiniit represents the natural logarithm of the Gini index of
country i at time t. lnGiniit�1 captures the natural logarithm of
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the lagged Gini index of country i at time t. Given that income
inequality is also determined by past income inequality levels;
hence, the inclusion of the lag of the Gini coefficient. On the other
hand, FDit stands for the financial development index of country i
at time t. ϕ show the dimension of financial development which is
1–4 for access, depth, stability and efficiency. ∑4

j¼1 λjX
j
it is the

summation of the parameters of the vector Zj
it where j is 1–4.

These control variables are other factors that affect income
inequality based on the review of other studies.

Following Fouejieu et al. (2020), education captures population
heterogeneity, age dependency is used to capture the demo-
graphic of the population, trade openness captures macroeco-
nomic activities, and mobile subscription explains the level of
technology adaptation in an economy. λj is the parameter for the
control variable j. α1, α1, and α2 are parameters and eit is the error
term. To show how the financial dimensions affect income
inequality, the model for each dimension is described in Eq. (2).

lnGiniit ¼ θ0 þ θ1lnGiniit�1 þ θ2lnFAit þ ∑
4

j¼1
λjX

j
it þ εit ð2Þ

Equation (2) indicates that income inequality measured by the
Gini coefficient is a function of financial access. Where lnGiniit is
the dependent variable being the log of the Gini coefficient of
country i at time t, lnGiniit�1 is the lag of the dependent variable,
lnFAit is the natural logarithm of financial access measured by
Bank branches (per 100,000 adults), ∑4

j¼1 λjX
j
it is as explained

earlier.

lnGiniit ¼ β0 þ β1lnGiniit�1 þ β2lnFDeit þ ∑
4

j¼1
λjX

j
it þ εit ð3Þ

Equation (3) illustrates that income inequality is measured by
the Gini coefficient as a function of financial depth. Where
lnGiniit is the dependent variable being the log of the Gini
coefficient of country i at time t, lnGiniit�1 is the lag of the
dependent variable, lnFDeit is the natural logarithm of financial
depth measured by credit to private sector (% of GDP) of country
i at time, t and ∑4

j¼1 λjX
j
it is as explained earlier.

lnGiniit ¼ γ0 þ γ1lnGiniit�1 þ γ2lnFEit þ ∑
4

j¼1
λjX

j
it þ εit ð4Þ

From Eq. (4) lnGiniit is the dependent variable being the log of
the Gini coefficient of country i at time t, lnGiniit�1 is the lag of
the dependent variable, lnFEit is the natural logarithm of financial
efficiency measured by bank cost to income ratio (% of total
assets) of country i at time t:∑4

j¼1 λjX
j
it is as explained earlier.

lnGiniit ¼ φ0 þ φ1lnGiniit�1 þ φ2lnFSit þ ∑
4

j¼1
λjX

j
it þ εit ð5Þ

From Eq. (5) lnGiniit is the dependent variable being the log of
the Gini coefficient of country i at time t, lnGiniit�1 is the lag of
the dependent variable, lnFSit is the natural logarithm of financial
stability measured by bank Z-score of country i at time, t and
∑4

j¼1 λjX
j
it is as explained earlier.

The Gini coefficient index is the dependent variable that
captures income inequality. This is the most commonly used
measure of income inequality (Kokas et al., 2021; Odusola et al.,
2017; Tchamyou et al., 2019). This measure shows how income is
distributed across the population. The Gini coefficient estimates
personal income distribution within the households of a given
country (Gründler and Scheuermeyer, 2018). Credit to the Private
Sector is a measure of the volume of funds given to the private
sector. This is a common measure used to capture the size of the
financial system. Most studies use it as a measure of financial

development. This is also a common measure to measure the
financial depth or financial deepening as seen in the literature
(Meniago and Asongu, 2018; Odhiambo et al., 2019; Ogundipe
et al., 2021; Okafor et al., 2021). Following this theory, it is
evident that the financial system expansion is insufficient to
guarantee income inequality reduction. This is because the
presence of financial market imperfection can ensure that those
who already have access to finance will have more access to
finance, causing inefficiency in capital allocation.

Thus, it is important to separately evaluate the effect of
financial access, which is captured by bank branches (per 100,000
adults). Bank branches are the number of commercial bank
branches per 100,000 adults. According to Fouejieu et al. (2020),
this measure covers the geographical coverage and availability of
financial services to individuals and firms. Other studies (Emara
and El Said, 2021; Hasan et al., 2020; Mushtaq and Bruneau,
2019) also employed this variable to measure financial access.
Improved access to finance will ensure that the vulnerable and
poor in society have access to capital for productive uses
(Matthew et al., 2020; Osabohien et al., 2020), boosting their
income and leading to a more even income distribution.
Increased financial access implies easing the financial imperfec-
tion in the economy due to financial development (Fouejieu et al.,
2020). The financial efficiency variable included in the analysis is
the bank cost-to-income ratio. The bank cost-to-income ratio is
the operating expense of financial institutions as a share of the net
interest income (Demirgüç-Kunt et al., 2019). This determines
how well the financial system can perform its functions. The
primary function of a financial institution is to move financial
products and services from where they are surplus to where it is a
deficit. The financial system is efficient by performing this
function at the lowest possible cost. If performing this function
becomes expensive, the financial system might be subject to
provide services and products only to the rich that can afford to
pay. Eventually, the poor will be marginalized from the financial
system.

Bank Z-score measures how susceptible the financial institu-
tions (banks) are to risks and shocks. This variable is necessary
for explaining the financial environment. In addition, in the case
of financial crises or shocks, the poor and vulnerable suffer the
most (Fouejieu et al., 2020). Furthermore, improved financial
access can subject the financial system to being vulnerable
(Abdulkarim and Ali, 2019; Bolarinwa et al., 2021; Yoshino and
Morgan, 2018). Vulnerability of the financial system can cause
the poor to lose trust in seeking financial products and services
from the financial system that can be used for productive
ventures, thereby exacerbating income inequality.

The study analysed data from 48 African countries for the
period 1996 to 2018. The countries are Algeria, Angola, Benin,
Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde,
Central Africa Republic, Chad, Comoros, Congo-Brazzaville,
Congo-Kinshasa, Djibouti, Egypt, Eswatini and Ethiopia. Others
are Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya,
Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Maur-
itius, Morocco, Mozambique, Namibia, Niger, Nigeria, Rwanda,
Sao Tome, Senegal, Seychelles, Sierra Leone, South Africa, Sudan,
Tanzania, Togo, Tunisia, Uganda and Zambia.

Data and data sources. Data used in this study were gathered
from World Development Indicators (WDI) developed by the
World Bank, Global Financial Development Database (GFDD),
and Global Consumption and Income Project (GCIP) by Lahoti
et al. (2016). The income inequality variable, the Gini coeffi-
cient, was sourced from GCIP, the financial dimensions variable
was sourced from GFDD, and the control variables were
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obtained from WDI. Table 1 gives a summarized description of
the variables.

Estimation techniques
Pooled Ordinary Least Squares. The pooled ordinary least squares
(OLS) assume that the intercept and coefficient of the slope are
constant over time and across countries. It, therefore, treats all the
explanatory variables as exogenous and assesses their impact on
the dependent variable. This technique is considered relevant
because it allows for time and space in data analysis. In addition,
this technique not only captures the variation across the time and
space of the data but also simultaneously (Pennings et al., 2006).
Most studies treat the Pooled OLS estimator as the baseline
estimator and then proceed to other panel data estimators. This is
because the results of pooled OLS can be affected by the problems
associated with panel data analysis such as endogeneity. More so,
when there are country-specific and time-specific effects on data,
the pooled OLS tends not to be reliable as the estimator does not
capture the country-specific effects (Aggarwal and Padhan, 2001).
In the same way, the pooled OLS does not address issues of
heterogeneity (Adeleye et al., 2020). Hence, the pooled OLS is not
a sufficient estimator as the result can be biased. The pooled OLS
linear model is given in Eq. (6)

InYit ¼ αþ βX0
it þ ∂t þ ηi þ εit ð6Þ

where InYit is the natural logarithm of the dependent variable, α
is the constant term, i capture countries, 1,2…N, t, time, 1,2… T,
X0
it is the vector of observed time-variant factors whereas β is the

coefficient; ∂t is the unobserved time-variant effects, while ηi and
εit capture the unobserved country-specific effects and the
unobserved error term, respectively.

System Generalized Method of Moments. The generalized method
of moments (GMM) is a more efficient estimation technique
when analysing panel data with endogeneity tendencies. The
technique was developed by Arellano and Bond (1991); however,
the system-GMM was proposed by Arellano and Bover (1995)
and Blundell and Bond (1998) as a more reliable technique when
dealing with weak instruments. The presence of the lagged
dependent variable as part of the independent variable gave rise
to the use of this technique for this study. The system-GMM has
been attributed to catering for this kind of bias that could arise

because of the lagged dependent correlating with other variable
explanatory (Neaime and Gaysset, 2018; Ouyang and Li, 2018).
More so, the system-GMM addresses the problem of endogeneity
(Kam and Tse, 2020). For instance, the financial development
variable is sometimes regarded as ‘weakly exogenous’ (Effiong,
2015), but more occasionally, it is viewed as an endogenous
variable (Wang et al., 2018).

For the system-GMM, an extra level of instrumentation is done
where the original levels are instrumented with differences
(Arellano and Bover, 1995). This is also known as a two-step
transformation which prevents data loss associated with the
difference GMM (Ullah et al., 2018).

Results
Descriptive analysis of variables. This subsection entails the
summary statistics of the variables adopted for this empirical
analysis. The summary statistics help summarize the large panel
observations for ease in studying the trends and behavioural
tendencies of the variables of focus. It also gives a quick view
into the characteristics of the variables. The summary statistics
of the variables are therefore presented in Table 2. The table
shows different properties used to understand the trend of
variables. These properties include mean, median, standard
deviation, minimum, and maximum.

The summary statistics presented in Table 2 contain the
variables’ mean, standard deviation, and minimum and max-
imum values. The variables included the Gini coefficient
(measure of income inequality), bank branch (per 100,000 adults,
measure of financial access), domestic credit to the private sector
(as a measure of financial depth, bank Z-score (measure of
financial stability), education (primary school enrolment as a %
gross enrolment), mobile subscription (per 100 individuals), age
dependency (younger than 15 or older than 64) to the working
age population (between 15 and 64) and trade openness.

Regression results. The result for the pooled OLS is presented in
Table 3. The result, as presented in Table 3, shows that financial
access has a negative and significant effect on income inequality.
Bank branches per 100,000 have a coefficient of −0.0207, which
suggests that as the Bank branches per 100,000 adults rise by a
percentage point, income inequality could be reduced by

Table 1 Variables, measurements, and sources.

Variable Description Measurement Financial
dimension

Source

Dependent variables
Gini Coefficient The measure of income inequality ranges from 0 (perfect equality) to 100

(perfect inequality).
Ratio – GCIP

Independent variables
Credit to private
sector

This is a measure of the financial resources provided to the private sector by
financial intermediaries

The percentage of GDP Financial depth
(FD)

WDI

Bank branches The number of commercial bank branches per 100,000 adults Number Financial access
(FA)

GFDD

Bank cost-to-
income ratio

This is the operating expenses of financial institutions as a share of the sum of net
interest and other operating income.

Percentage Financial
efficiency (FE)

GFDD

Bank Z-Score This measures the probability of bank default Proportion Financial
stability (FS)

GFDD

Control variables
Education Primary school enrolment The percentage of total

enrolment
– WDI

Age dependency
ratio

The ratio of dependent (younger than 15 or older than 64) to working population
(between 15–64)

The percentage of working-
age populations

– WDI

Trade Addition total volume of import and export of goods and services The percentage of GDP WDI
Mobile
subscription

It is a measure of mobile cellular subscription per 100 people Number – WDI

Source: Authors.
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~0.0207% in Africa at a 5% significance level. This outcome
corresponds to the a priori expectations that financial access
should reduce income inequality.

The financial efficiency dimension measured by the bank cost-
to-income ratio had a positive significance with a coefficient of
0.235 at 5% significance. This happens to be a favourable outcome
as the result indicates that as a rise in bank cost-to-income ratio,
suggesting bank inefficiency could encourage income inequality
to increase by ~0.235%. As the bank cost-to-income ratio
increases, it indicates the income derived by the bank is less
than the cost of making funds. Therefore, the higher the ratio, the
more inefficient the bank is. Thus, the positive effect of the bank
cost-to-income ratio on income inequality is a favourable
outcome.

Financial stability also has a favourable outcome that
corresponds with a priori expectations. The coefficient of
financial stability which is −0.0240, is also significant, as seen
in column [3], which indicates that a percentage increase in bank
Z-score could reduce income inequality by about 0.02%. On the
contrary, the financial depth dimensions of financial development
positively and significantly affected income inequality at a 5%
level.

This outcome indicates that the financial depth exacerbates
income inequality. For the control variables, education had a
significant and positive effect on income inequality regardless of

the dimension of financial development that was considered,
except for the financial depth dimension when education was
positive. This implies that education fosters income inequality in
African countries. It is expected that as people get an education,
investment is made in human capital, which could lead to
reduced income inequality. This is because education empowers
the populace to be productive and earn income, leading to a more
even distribution of income. However, the result shows that a
percentage increase in education could lead to 0.0161% and
0.0251% increases in income inequality when financial access and
financial efficiency are considered, respectively.

Trade is seen to have a varying effect on income inequality
across various financial dimensions. When financial efficiency
was considered, trade had no significant effect on income
inequality. For financial stability and financial depth, trade had
positive effects on income inequality while negatively affecting
income inequality when financial access was considered. From
Table 3, Column [1], it is evident that a percentage increase in
trade openness could lead to an ~0.01% decline in income
inequality. However, for columns [3] and [4], a percentage
increase in trade led to a 0.0154% and 0.0131% increase in
income inequality, respectively.

Similar to trade, age dependency is seen to have varying effects
on income inequality across the columns. Age dependency had a
significant and positive effect on income inequality in columns

Table 3 Inequality and dimensions of financial development (pooled OLS regression).

Dependent variable: Gini coefficient (Income inequality)

Variable FD access FD efficiency Variable FD stability Depth

[1] [2] [3] [4]

education 0.0161* 0.0251* education 0.0310** 0.0004
(0.0199) 0.0133 (0.013) (0.012)

trade −0.0091** −0.000482 trade 0.0154** 0.0131**
(−0.008) −0.00815 (−0.0077) −0.0066

Age dependency 0.0654* −0.0096* Age dependency 0.0598*** 0.108***
(−0.0185) (−0.019) (−0.0163) (−0.0163)

Mobile sub −0.0134** −0.0015*** Mobile sub −0.00425** −0.00366**
(−0.0054) (−0.0022) (−0.0021) (−0.0014)

Bank income to cost 0.0235** Bank Z-score −0.0240***
(−0.016) (−0.0075)

Bank branch −0.0207** Domestic credit 0.0305**
(−0.0071) (−0.0065)

Constant −0.774 −0.691 −1.171*** −1.075***
(−0.145) (−0.149) (−0.117) (−0.11)

Observations 349 405 420 539
R-squared 0.252 0.349 0.301 0.186

Variables are in their logged form. The parenthesis () is p-value where *** is p < 0.01, ** is p < 0.05 and *p < 0.1, respectively. All variables are in natural log.
Source: Authors’.

Table 2 Summary statistics of the variables.

Variable Obs. Mean Standard deviation Minimum Maximum

Gini 1222 0.592 0.0357 0.4880 0.8520
Bank Branch 670 6.8245 8.9788 0.1370 54.3620
Domestic credit 1221 28.9012 70.9374 0.3910 986.1170
Bank cost to income 664 58.94 14.88 21.33 202.04
Bank Z-score 681 15.6193 7.0733 2.1280 49.5000
Education 1170 100.4375 21.9759 32.3560 149.3070
Age dependency ratio 1392 81.6353 16.3981 41.2930 111.9390
Mobile subscription 1380 31.15 41.20 0.00 184.29
Trade 1244 68.77 38.20 11.09 347.99

Source: Authors’ computation.
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[1], [3], and [4] but had a negative and significant effect on
income inequality in column [2] when the financial efficiency
dimension was considered. The rise in the dependent population
could further expand the disparity in income inequality as the
percentage of those that earn income will be smaller than those
that do not earn income, which will expand income inequality.
Meanwhile, the estimates of mobile subscriptions per 100 persons
conform to a priori expectations by negatively affecting income
inequality across all columns.

System generalized method of moments result. The System
GMM is considered most appropriate to give unbiased results for
the dynamic panel and to control for endogeneity. The System
GMM estimates are presented in Table 4. The result shows that
income inequality for the previous year contributes significantly
to the current year’s inequality. It is evident that the financial
variables had a significant effect on income inequality. Similar to
the result for the pooled OLS presented in Table 3, the estimates
for System GMM in Table 4 show that financial access has a
negative and significant effect on income inequality. From the
result in column [1], Table 4, it is evident that a percentage
increase in bank branches per 100,000 led to about a 0.023%
decline in income inequality. This implies that access to finance
facilitated income inequality reduction in Africa.

In column [2] of the same table, the coefficient of the financial
efficiency variable is seen to have a positive and significant effect
on income inequality in Africa. This outcome suggests that a
percentage increase in the bank cost-to-income ratio could lead to
about a 0.02% increase in income inequality, which is expected.
This shows that as financial institutions fund high operational
expenses, there will be little or no funds available to loan out to
people for productive use. More so, in such instances, the funds

available could be given to only those who can afford it, thereby
marginalizing financial resources and fostering income inequality.
Hence, this result conforms to a priori expectations.

However, the result of the financial depth dimension on
income inequality does not correspond to the a priori expecta-
tion. From column [3], it is evident that domestic credit has a
positive and significant effect on income inequality. That is, an
increase in the domestic credit by a percentage could lead to a
proportionate widening of income inequality by about 0.021%.
This outcome supports the finance-income inequality-widening
hypothesis. On the other hand, the result of the regression based
on the financial stability dimension revealed that financial
stability encouraged income inequality reduction. From the
result, as seen in column [4], Table 4, bank Z-score could lessen
income inequality by ~0.019% following a percentage increase in
bank Z-score. This outcome corresponds with a priori expecta-
tion that the stability of the financial system would boost people’s
confidence in going to formal financial institutions to seek
financial products and services.

Looking at the control variables, it can be inferred that a
percentage increase in education could lead to a decline in income
inequality by at least 0.02% in column [1] and 0.002% in column
[3] when the financial access and depth dimensions were
considered, respectively. This result for education conforms to
the a priori expectation, as it is expected that an increase in the
level of education will enhance opportunities that could bridge
the income inequality gap. With education have a negative
relationship with income inequality in Table 4 compared to the
outcome in Table 3, which means that education results in a
reduction in income inequality.

Estimates of mobile subscriptions per 100 persons also
conformed to a priori expectations by having a negative
significant effect on income inequality regardless of the financial

Table 4 Inequality and dimensions of financial development, SGMM results.

Dependent variable: Income inequality (Gini coefficient)

Var. FD access FD efficiency Var. FD depth FD stability

[1] [2] [3] [4]

Gini (−1) 1.088** 0.983** Gini (−1) 0.917*** 0.927***
(−0.0124) (−0.0058) (−0.0063) (−0.0072)

education −0.0261*** 0.0315*** education −0.0024*** 0.0376***
(−0.0094) (−0.00135) (−0.003) (−0.00191)

trade 0.0018*** −0.00428*** trade 0.00175*** 0.0014***
(−0.0018) (−0.0008) (−0.0010) (−0.0013)

Age dependency −0.0551** −0.0310*** Age dependency −0.0946*** −0.106***
(−0.0105) (−0.0047) (−0.0079) (−0.0034)

Mobile sub −0.0068*** −0.0019*** Mobile sub −0.0031*** −0.0064***
(−0.0022) (0.0004) (−0.0003) (−0.0003)

Bank cost to income 0.0204*** Domestic credit 0.0210***
(−0.0027) (−0.0041)

Bank branches −0.0023*** Bank Z-score −0.0187***
(−0.0021) (−0.0021)

Constant 0.423* −0.0582** Constant 0.357** 0.252**
(−0.0552) (−0.022) (−0.0376) (−0.0218)

Year Effect Yes Yes Yes Yes
Observations 349 405 539 420
Number of i.d. 45 40 44 40
F-stat (Wald test) 280,741 301,546 F-stat (Wald test) 271,089 239,671
F-stat (p-values) 0.0000 0.0000 F-stat (p-values) 0.0000 0.0000
Sargan 0.9654 0.9860 Sargan 0.9507 0.9914
AR (1) 0.0003 0.0054 AR (1) 0.0042 0.0022
instruments 21 21 instruments 21 21

The parenthesis () is p-value where *** is p < 0.01, ** is p < 0.05 and *p < 0.1 respectively. All variables are in natural log.
Source: Authors’
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development dimension that was measured in Table 4. In contrast
to mobile subscriptions, age dependency did not conform to the a
priori expectation across all columns when different dimensions
of financial development were engaged. The estimates in Table 4
indicate that age dependency has a negative and significant effect
on income inequality, which is not favourable outcome. Trade, on
the other hand, was seen to have an income inequality-reducing
effect only when financial efficiency was considered.

The result of the System GMM analysis presented in Table 4
corresponds with the pooled OLS results presented in Table 3
regarding the effect of financial development dimensions on
income inequality in Africa. However, the outcome of the control
variables differs. Furthermore, the results of the diagnostic tests of
the System GMM analysis further validate the results. With the
results of the Sargan tests across all columns being >0.05, the null
hypothesis that stipulates the absence of instrument proliferation
must be accepted. Thus, the instruments used were valid. As
expected, AR(1) is rejected.

Discussion
This study focused on assessing the effects of financial develop-
ment dimensions on income inequality in Africa. The study
proposed that for the effect of financial on income inequality to
be adequately captured, financial development needs to be eval-
uated holistically. To accomplish this, the study empirically
analysed the effect of four financial development dimensions on
income inequality using the pooled OLS and SystemGMM
techniques to ensure the validity of the results.

The findings revealed that financial development can have
varying effects on income inequality depending on the dimension
of focus. The results of the effect of financial development on
income inequality in Africa are presented in Tables 3 and 4.
Financial access, financial efficiency, and financial stability are
observed to have an income inequality-reducing effect from the
pooled OLS and System GMM estimations. These outcomes agree
with the a priori financial development engendering income
inequality reduction in Africa.

Therefore, as financial products and services are more accessible,
there would be a high chance of reducing income inequality as
capital allocation would be done more efficiently. This is because
accessibility to financial products and services signifies the allevia-
tion of costs for the poor and vulnerable in society to participate in
financial resource allocation. In the same vein, this outcome sup-
ports the findings of Neaime and Gaysset (2018) and Omar and
Inaba (2020) that financial access has a significant and negative
effect on income inequality. Similarly, from the efficiency point of
view, financial development facilitated income inequality reduction
in Africa as the findings reveal that financial inefficiency encourages
income inequality (Weychert, 2020; Zhang and Naceur, 2019).

More so, relative to the stability dimension, it was revealed that
financial development had an income inequality-reducing effect. This
contradicts the findings of Meniago and Asongu (2018), that found
bank stability widened income inequality in Sub-Saharan Africa.
Weychert (2020) also found stability to be an income inequality
enhancer in European countries, although the author employed bank
concentration as a measure of bank stability. Regardless, the finding
of this study conforms with that of Zhang and Naceur (2019), that
financial to have a significant adverse effect on income inequality.
Furthermore, the outcome supports the theory by Rajan (2010) that a
financial crisis fosters uneven income distribution.

However, the financial depth dimension showed that financial
development could exacerbate income inequality in Africa. In con-
trast, Meniago and Asongu (2018) found that financial depth
encouraged a reduction in income inequality in Sub-Saharan coun-
tries when financial depth was measured by broad money. It is

expected that as financial institutions provide more resources to
private individuals, income inequality would be reduced as indivi-
duals could use the funds to either invest in human capital, which
would lead to equipping the individuals with skills that encourage
multiple income streams, or individuals could use the funds to start a
business that increases income. Nonetheless, this finding supports the
income inequality widening hypothesis (de Haan and Sturm, 2017).

The results show that it is not the volume of money in the
financial system that matters but the accessibility of the funds by
individuals that would eventually foster income inequality
reduction in Africa. The control variables show that the education
estimates do not portray the a priori expectation; it is probable for
education to facilitate income disparity in Africa since there is a
phenomenon of education inequality. That is, the existence of
bias in access to quality education in Africa could encourage
income inequality disparity.

Summary and conclusion
Rising income inequality in the world is a concern, and Africa is
topping the charts for this rising income inequality. It has been
posed that even with the ‘Africa rising’ theme, the eradication of
poverty by 2030 is an ambiguous attempt. Nonetheless, a
reduction in income inequality in the continent can not only
facilitate the reduction of income inequality in the world but also
accelerate the attainment of poverty eradication in Africa. The
study employed the system GMM estimation technique to control
for endogeneity. The study revealed that financial depth, financial
stability, financial access, and financial efficiency significantly
contribute to income inequality reduction in Africa. Therefore,
policies should be aimed at ensuring that all dimensions of
financial development experience development. Priority should
not only be placed on how broad the financial system is but also
on how efficiently the responsibility of the financial system is
carried out; how accessible are the financial products and services
being offered, and how effectively can the financial system
withstand shock.

Data availability
Data used in this study are publicly available online. Data were
sourced from the World Bank’s World Development Indicators,
World Governance Indicators, and Global Financial Develop-
ment Database. The income inequality data were sourced from
the Global Consumption and Income Project.
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