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1. INTRODUCTION

Income inequality in the majority of countries has increased
over the past two decades (Christopoulos and McAdam,
2017; Liberati, 2015). Increasing income inequality can re-
duce global economic growth and accelerate the unemploy-
ment rate (Dabla-Norris et al., 2015); therefore, the fight
against income inequality has been at the center of develop-
ment policies in developed and developing countries, mainly
in Africa. In order to form political measures, it is fundamen-
tal to fight for the improvement in income distribution, while
understanding the determinants of income inequality
(Paramati and Nguyen, 2019).

The benefit of financial development on economic growth
has been well-argued. Nevertheless, the literature on the
nexus of this financial development and income distribution
is still quite modest. With regards to theories about the effect
of financial development on income distribution offer fuzzy
predictions, one point of view of the literature proposes a U-
inverted relationship between finance and income inequality,
while the other predicts a very linear relationship, (Naceur
and Zhang, 2016).

Greenwood and Jovanovic (1990) followed Kuznets (1955)
and designed the structure of growth inequality while being
responsible for the financial structure. Their theory shows
that, in principle, economic and financial development con-
tributes to greater income inequality, whereas more devel-
oped countries, with mature financial structures, tend to have
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more stability in relation to inequality. This means that in the
early stages of development, only the rich can access finan-
cial services due to the fixed cost of joining the financial
coalition, which results in a higher income inequality. In the
process of development of the economy, human capital re-
places physical capital as the main growth driver, and the
financial system becomes more accessible and available to
the poor.

Yet, Becker and Tomes (1979, 1986) showed that, in con-
trast, the development of the financial system can influence
the economic and financial opportunities of the poor and
subsequently reduce inequality between generations. With a
similar perspective, Galor and Moav (2004) found a linear
relationship between financial development and income dis-
tribution. They suggest that financial deepening eases credit
restrictions, that in turn benefits low-income groups through
human capital and capital accumulation channels.

Concurrently, financial development can be a flexible tool to
combat a uniform distribution of income, because access to
financial services is fundamental to the analysis and well-
being of individuals, (Claessens and Perotti, 2007), hence,
the usefulness of studying financial development on income
inequality and poverty in Africa.

Financial development has historically been seized by do-
mestic credit provided by the banking sector, although there
is consensus on the role of banking development as an en-
gine of economic growth, (Hassan, Sanchez, and Yu, 2011;
Barajas, Chami, and Yousefi, 2013; Ehrlich and Seidel,
2015; Gozgor, 2015; Boukhatem, 2016) and empirical stud-
ies clarify mixed findings about the effect of bank develop-
ment on income inequality. This mixed impact may be due
to the fact that the rich or the poor benefit more from the
allocation of bank credit (Beck, Demirgii¢c-Kunt and Levine,
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2007; Hamori and Hashiguchi, 2012). In addition, the finan-
cial system has two main components: the stock market and
the banking system. Several studies have explored the rela-
tionship between financial development and income inequal-
ity, but in these studies financial development is mostly cap-
tured by banking development, while stock market develop-
ment is generally ignored, although stock market growth has
been very impressive in recent years. In addition, rich coun-
tries show that their stock exchanges are large, stable, and
liquid, (Choong et al., 2010), which means that the devel-
opment of the stock market in developed countries can widen
the income gap between rich and poor. On the other hand,
Singh, (2008) argued that stock exchanges in developing
countries, despite having low liquidity and market capitaliza-
tion, are a place for listed companies to raise financial capital
to diversify or expand their businesses. Still, the develop-
ment of the stock market in developing countries can narrow
the income gap between rich and poor.

Taking into account this background and the gap in the exist-
ing literature, this study aims to investigate and compare the
effect of financial development, including the stock market
and banking development, on income inequality and poverty
in Africa. The paper contributes to the existing literature on
financial development, inequality, and poverty by examining
this relationship in African countries from long-run perspec-
tives.

The remainder of this paper is organized as follows. Section
2 presents a review of the literature on the effects of financial
market development, including stock market development,
on income inequality, and poverty. Section 3 discusses the
data and research methodology. Section 4 reports empirical
findings and a detailed discussion; and the concluding re-
marks are discussed in Section 5.

2. LITERATURE REVIEW

The tests of association between stock market liquidity and
income inequality by Blau (2018) are closer related to a
comprehensive literature that examines the role played by
financial development in income distribution, notwithstand-
ing the recent theoretical and empirical literature that dis-
cusses how financial liberalization influences economic ine-
quality, (Agnello et al., 2012; Li and Yu, 2014; Bumann and
Lensink, 2016; Ullah et al., 2021).

However, the results of these studies do not agree on this
effect. For example, the empirical findings of Beck,
Demirguc-Kunt and Peria (2007); Hamori and Hashiguchi
(2012), and Johansson and Wang, (2014) reveal that finan-
cial development contributes to an equal distribution of in-
come. More specifically, Beck, Demirguc-Kunt and Levine
(2007) contended that financial development can positively
and significantly increase the share of income received by
the poorest group, which reduces income inequality in de-
veloping countries, Meniago and Asongu (2018) found the
same results.

Conversely, Galor and Moav (2004) considered equivocal
how financial development affects economic inequality; if
credit restrictions are flexible, the poor must benefit and ine-
quality must be reduced. On the other hand, according to
Greenwood and Jovanovic (1990) if financial development
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only improves the quality of existing financial services, but
does not improve access to credit markets, the wealthy, who
are probably using these existing services, would benefit
from it, and income distribution could increase.

Empirically, Li et al. (1998), showed that financial develop-
ment as measured by the ratio of money supply (M2) to
GDRP, is negatively related to income inequality. Naceur and
Zhang (2016) found that components for financial develop-
ment, such as access, efficiency, and stability, are associated
with narrower income distribution. Liu, Liu, and Zhang
(2016) explored the effects of financial development and its
structure on income inequality. They found a linear and in-
verse ‘U-shape’ relationship between financial development,
income inequality, and increasing the relative importance of
financial markets to banks helps reduce income inequality.
Hou, Li, and Qing (2018) investigated the relationship be-
tween financial structure and income inequality in China and
explores a channel for changes in financial structure to influ-
ence income inequality. With regard to the total bank credit,
the results of their study suggest that an increase in the raised
capital from the stock market reduces income inequality,
whereas a rise of turnover in the stock market augments in-
come inequality, and that financial structure affects income
inequality by influencing the development of medium-sized
enterprises.

Paramati and Nguyen, (2019) studied the effects of the stock
market, banking sector, and foreign direct investment indica-
tors on income inequalities in developed and emerging mar-
ket economies around the world from 1981 to 2014. By ap-
plying models of lag distributed autoregressive on the panel
to explore long-term estimates of income inequalities, they
found that long-term estimates indicate that stock market
indicators have a significant positive and negative impact on
income inequalities in developed and emerging market econ-
omies, respectively. Besides, they also found that bank credit
negatively affects income inequalities, both in developed and
emerging economies. The results also established significant
short-term causalities between stock market indicators and
income inequalities. Taking this in account, they noticed that
equity markets are playing an important role in reducing
income inequalities in emerging economies while contrib-
uting to greater inequalities in developed economies.

Upon having checked a wide cross-sectional sample of coun-
tries, Blau (2018) tested whether the stock market's liquidity
affects the level of income inequality. The study kept a varie-
ty of constant factors - including traditional measures of fi-
nancial development, and the results showed that liquidity in
a country's stock market is negatively related to various
measures of inequality. Nevertheless, Blau (2018) found that
this relationship does not exist in more developed countries.
In fact, the results are stronger in underdeveloped and mod-
erately developed countries. Besides, he found that stock
market liquidity is negatively associated with poverty rates.
Roine et al. (2009) explored the effect of financial develop-
ment on income inequality in 16 countries from 1900 to
2000. They used three different measures of financial devel-
opment: bank deposits to GDP, market capitalization (SMC)
in relation to GDP and capitalization total market, and three
income variables to capture income distribution: the rich, the
upper-middle class, and the rest of the population. The re-
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sults showed that financial development is positively associ-
ated with income inequality, but this association seems to
depend on the degree of economic development. Jerz-
manowski and Nabar (2013) reached the same results, when
they examine the effect of financial development on income
inequality, focusing on banking deregulation in the United
States between 1977 and 2006.

Seven and Coskun (2016) developed three aggregate
measures, such as bank development using five bank indica-
tors, stock market development using three stock market
indicators, and general financial development using both
bank development indicators and stock markets. Upon exam-
ining 45 emerging countries, the authors stated that the de-
velopment of the bank increases income inequality, but the
development of the stock market is not significantly related
to income inequality, thus leading to the negligible contribu-
tion of general financial development to income distribution.
Nevertheless, Lo Prete (2013) did not established a signifi-
cant association between financial development and income
inequality in a sample of 30 countries.

Gimet and Lagoarde-Segot (2011) did not build a general
index for financial development; instead, they assessed the
effects of banking and stock market development separately.
The study considers a group of 49 countries in the period
from 1994 to 2002, and concludes that the rise in bank credit
tends to increase income inequalities, but the increase in the
size and liquidity of the stock market has a negative impact
on income inequality. Bodea et al. (2021) using a general
method of moments and error correction methods found a
strong evidence that currency, banking, inflations and deb
crises increase the inequality, particularly in the long run.

Regarding the effect on poverty, a recent study by Donou-
Adonsou and Sylwester (2016) presented evidence that the
development of the financial sector can reduce poverty using
a multitude of poverty measures as variable dependents. Us-
ing in-depth measures of formal and informal financial sec-
tor variables, they found that while both contribute to pov-
erty reduction, the impact of the informal sector is not as
strong as the formal banking sector. Rewilak (2017) investi-
gated whether financial development is conducive to poverty
reduction. Separating financial development into four cate-
gories and using recently available data, they concluded that
both financial deepening and greater physical access are
beneficial in reducing the proportion of people below the
poverty line. Using alternative measures of financial instabil-
ity, the conclusion also encourages existing results that may
increase the incidence of poverty. In addition, the results
found remain robust, even when controlling mobile money.

Uddin et al. (2014) found that in Bangladesh, there is a long-
term relationship between financial development, economic
growth, and poverty reduction and that financial develop-
ment helps to reduce poverty, but its effect is not linear.
Shahbaz and Rehman (2014) discovered that financial devel-
opment causes poverty reduction in Pakistan. With respect to
African countries, Odhiambo, (2009) found similar results in
South Africa.

The two latter studies capture the development of the finan-
cial market by looking exclusively at the banking credit to
the private sector, which the results are supported by Haan et

Jelson Serafim

al. (2021). Conversely, Li and Yu (2014), Agnello et al.
(2012), and Johansson and Wang (2014) analyzed financial
development using financial reforms or financial repression
in both banking and equity markets.

From a financial perspective, the stock market is the most
important market in relation to corporate investment deci-
sions (Paramati and Nguyen, 2019). In addition, going public
allows companies to access more financial capital that can
fuel innovation (Wies and Moorman, 2015). Investment and
innovation decisions by companies can have a considerable
influence on unemployment, which can affect income distri-
bution. However, the empirical studies above- reviewed gen-
erally omit or place little weight on the development of the
stock market, when measuring financial development. In-
deed, the financial system has two main components: stock
markets and banking system, but Beck, Demirguc-Kunt and
Peria (2007); Hamori and Hashiguchi (2012); Lo Prete
(2013); Jerzmanowski and Nabar (2013); Jauch and Watzka
(2016) and Gravina and Lanzafame 2021) measured finan-
cial development using solely bank development indicators.
Li and Yu (2014), Agnello et al. (2012), Johansson and
Wang (2014) and Ullah et al., 2021 capture financial devel-
opment by building aggregate financial development based
on seven individual reforms, but six of them are indicators of
bank reform, and the remaining indicator addresses the stock
market reform. In addition, the development of the stock
market in these studies is measured based on a combination
of two aspects, that is, whether a country intends to develop
its security market and the opening of the security market to
foreign investors is taken into account. But the same devel-
opment is measured by market capitalization and total value
negotiated in the studies by Roine et al. (2009) Law and Tan
(2009), Gimet and Lagoarde - Segot (2011), and Seven and
Coskun (2016).

3. DATA AND RESEARCH METHODOLOGY

3.1. Data

This research paper makes use of annual data that ranges
from 1992 to 2018 on 9 African economies. The research
focuses on those African economies that have stock ex-
changes and presents consistent and sustainable data for
what is the objective of the article. Given that, the selection
of the sample period and countries are based on the availabil-
ity of data. The selected economies are Botswana, Egypt,
Ghana, Kenya, Mauritius, Namibia, Nigeria, South Africa
and Tunisia. Using these annual data on considered emerging
market economies, we construct unbalanced panel data sets.
The idea is to investigate whether the relationship between
financial development, income inequality, and poverty varies
with the level of financial development. Rather than choose a
geographical division, we believe that the level of countries
in the database is an income criterion relevant to differentia-
tion for analyzing the link between financial development,
income inequality, and poverty. One of the reasons also used
to choose these African countries lies in the fact even though
they have a reasonable financial system have a high level of
inequality and poverty.

The contribution of this study is twofold. First, it contributes
to the debate by modeling the financial development-



Financial Deepening, Stock Market, Inequality

inequality-poverty relationship as intrinsically dynamic, ex-
plicitly distinguishing between the short and the long run.
We use a methodology that, to our knowledge, has is little
used for this subject in the selected countries. We employ the
Pooled Mean Group-Autoregressive Distributed Lags (PMG-
ARDL) estimator to control for panel heterogeneity and to
distinguish between long-run and short-run effects. We eval-
uate the long-run equilibrium relationship among the varia-
bles of interest, whether such variables are stationary or not.
We believe that the relationship between financial develop-
ment, income, inequality and poverty may be different in the
short and long terms, especially given countries’ level of
development. Second, unlike the other articles we use two
variables on poverty as the literature usually only uses one of
them, we try to offer some financial and economic explana-
tions for our findings related to the preliminary studies, and
several explanations, such as formal banking, and investment
system. We try to shed some light on the short-term and
long-term differentiated effects.

We use measures of income inequality, poverty, and finan-
cial sector development that have previously been used in the
literature. The variables of this study are measured as fol-
lows: The Gini index (Gini) measures the income inequali-
ties, and a higher (lower) Gini index value indicates higher
(lower) income inequalities'. To understand the role of fi-
nancial development in combating poverty, we use the pov-
erty gap? and poverty headcount ratio®. For access to finan-
cial services, we opted to use three indicators: banks' private
credit to GDP (see Levine and Zervos, 1998; Uddin et al.,
2014; Le Goff and Singh, 2014; Blau, 2018), refers to finan-
cial resources provided to the private sector by other deposi-
tory corporations (deposit taking corporations except central
banks), such as through loans, purchases of nonequity securi-
ties, and trade credits and other accounts receivable, which
establish a claim for repayment. The stock market's total
value traded to GDP, which represents the total number of
shares traded, both domestic and foreign, multiplied by their
respective matching prices. At last, turnover ratio, which is
the most widely used indicator for financial deepening (see
Beck and Levine, 2002; Levine, 2002; Hsieh et al., 2019).
Represents the value of domestic shares traded divided by
their market capitalization®, higher values suggest deeper
financial institutions and stock markets, (Zang and Naceu,
2016). We also use the stock market turnover ratio as a
measure of financial efficiency, a high turnover ratio reflects
an efficient financial market.

! Measures the extent to which the distribution of income (or, in some cases,
consumption expenditure) among individuals or households within an econ-
omy deviates from a perfectly equal distribution. Thus, a Gini index of 0
represents perfect equality, while an index of 100 implies perfect inequality.
2 Poverty gap at $1.9 or $3.20 (2011 PPP) a day represents a mean shortfall
in income or consumption from the poverty line $3.20 (or $1.9) a day
(counting the nonpoor as having zero shortfall), expressed as a percentage of
the poverty line. This measure reflects the depth of poverty as well as its
incidence.

3 Although, the poverty gap index is a better indicator than the poverty
headcount ratio because it counts all people with incomes below a poverty
line and considers them equally poor (Sen, 1976). See also Donou-Adonsou
and Sylwester (2016) and Rewilak (2017). Poverty headcount ratio at $1.90
a day is the percentage of the population living on less than $1.90 a day at
2011 international prices.

4 The value is annualized by multiplying the monthly average by 12.
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Finally, to strengthen our empirical results, we control for
several other variables that have been previously used as
determinants of poverty and inequality, such as, real GDP
per capita, government expenditures to GDP®, trade openness
which is the sum of exports and imports of goods and ser-
vices measured as a share of GDP, and the inflation rate.
Real GDP per capita is included to control for the economic
growth effect, as the literature suggests a strong relationship
between income distribution and economic development.
The coefficient on real GDP per capita is expected to be neg-
ative because lower inequality and poverty are associated
with a higher income level. Similarly, negative signs are
expected on the coefficients of government expenditure to
GDP and trade openness, which are included to capture the
benefits of public spending and openness to foreign trade.
The coefficient on the inflation rate is expected to be positive
because inflation harms the poor more than it does the rich,
(Easterly and Fischer, 2001). The data is available from the
World Development Indicators and World Federation of
Exchanges database for the stock market variables.

3.2. Research Methodology

We began by estimating the equation bellow, using pooled
country-year observations in an unbalanced panel. We fol-
low the basic specification from the income distribution and
financial development literature:

Gini; =a+fFD; Ty Ty ﬂr. r+;'_1n'mfe,-_ 17380V, e,
(1)
(2)

Poveap it =oz+{3FDr-_,+;-ﬁ ¥ty ;fagﬁr._r+;-_,r}'a{fe,—_,+;-sgm'r._r+£,-_1

Povhead, ;=o+8FD; +y ¥, oty ofl, y.trade; ysgov, tey; @)
In these equations, Gini;,, Povgap;;and povhead;® represents
the Gini coefficient, poverty gap and the poverty headcount
at the national poverty line, respectively. FD;; is the key ex-
planatory vector that we are interested in, as it covers the
indicators of financial development that were previously
described, which can be private credit to GDP (PC), turnover
ratio (turnover), or value traded (VT). £, &, and & are ex-
pected to be negative, which implies that higher financial
development can lower income inequality and poverty. The
Y; is the log of real GDP per capita used to control for the
wealth effect, and we expect v, to be negative. Infli;, Tradeiy,
and Govi, are also a set of control variables representing in-
flation, trade openness and government expenditure, respec-
tively. Following the literature, v, is expected to be positive,
while y, and y; are expected to be negative.

° Represents the entire stock of direct government fixed-term contractual
obligations to others outstanding on a particular date. It includes domestic
and foreign liabilities such as currency and money deposits, securities other
than shares, and loans.

® This variable is preferred to the $1.90 or $3.10 poverty lines also available
from the World Bank, as these variables have many values close to zero and
their distributions are highly skewed, compared to the headcount variable at
national, Rewilak (2017).
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According to Zang and Naceur (2016) the relationship be-
tween financial development and income inequality, and
poverty might be a case of reverse causation. That is to say
that a lower level of poverty implies that financial services
are already more affordable and accessible to the poor and,
consequently, are stimulating the development of the finan-
cial sector. Likewise, a narrower poverty gap, or less income
inequality, might also promote economic growth, according
to the inverted-U pattern of the impact of income distribution
on economic growth. Thus, controlling for the possible re-
verse causation and simultaneity bias is essential to studying
the impact of finance on income inequality and poverty.

We use the dynamic panel models based on the Pooled Mean
Group-Autoregressive Distributed Lags (PMG-ARDL) esti-
mation model proposed by Pesaran et al., (1999). It is appro-
priate to use the PMG estimator when the length of the "T"
time series exceeds the size of the transverse enlarged "N".
Also, according to Pesaran et al. (1999), one of the funda-
mental premises of the PMG-ARDL estimator is that it al-
lows heterogeneity in short-term coefficients, although it
does not allow homogeneity in long-term coefficients. The
long-term coefficients are included to be equal to the error
correction model, but long-term coefficients can change
from error variances. For this reason, we apply the PMG-
ARDL which has several advantages. Firstly, it can employ
variables which are either 1(0) or I(1), relaxing the statistical
constraint that all data series should be stationary in levels.
Secondly, its lagged specification is perfectly suited for our
analysis because it allows studying the impact of past values
of explanatory variables on the current level of the dependent
variable. Thirdly, it allows to examine both the long and the
short run relationships between the variables. Also, the
choice of the method is informed by its ease of computation
as well as its ability to produce consistent estimates in small
samples (Tecel, 2020).

Our study employs two robust panel econometric techniques
such as the PMG-ARDL model and heterogeneous panel
non-causality test, Dumitrescu-Hurlin (2012) panel causali-
ty’, to see the role of stock markets and private credit on in-
come inequalities and poverty in these economies. The
PMG-ARDL estimator allows only the short-run slope pa-
rameters to vary between countries, and the dynamic fixed
effect estimator allows neither the long-run nor the short-run
slope parameters to vary over countries. This estimator al-
lows the short-run coefficients and error variances to differ
freely across groups and the long-run coefficients are con-
strained to be the same. Therefore, the long-run adjustment
seems to be given by conditions expected to be homogene-
ous across countries, while the short-run adjustment depends
on country characteristics. Not imposing equality of short-
run slope coefficients allows the dynamic specification to
differ across countries. Thus, the long-run relationship be-
tween financial development, income inequality, and poverty

" The authors considered heterogeneity in terms of two dimensions, which
are the heterogeneity of the regression model used to test Granger causality
and the heterogeneity of causality relationships. This method produces the
strong results in the presence cross-sectional dependence and heterogeneity
in a panel.
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is expected to be identical from country to country but the
short-run coefficients are expected to be country-specific.

According to Paramati and Nguyen (2019), the panel PMG-
ARDL method provides results on long-run income inequali-
ty and poverty elasticities, whereas the noncausality test
helps in identifying the direction of causality among the var-
iables in the short-run. Given the significance of these mod-
els, the findings derived from these techniques will be more
robust and reliable. This method assumes cross-sectional
independence, implying that the disturbances are inde-
pendently distributed across units and over time with zero
mean and constant variances. Different from Paramati and
Nguyen (2019) we include two variables regarding the pov-
erty (Poverty gap and Poverty Headcount). The appropriate
lag length for this test is selected based on the Akaike Infor-
mation Criteria (AIC). The panel ARDL equation is repre-
sented as follows
St

- Zﬂ FD;

i
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Where i = 1,2, 3,..N and t = 1,2, 3,..T, a; represents the
fixed effects, ¥y — ¥3 is the lagged coefficients of the inde-
pendent variables and the regressors and &; - is the error term
that is assumed to be white noise and varies across countries
and time. The first step in this type of empirical approach is
to identify the order of integration in the data. This is im-
portant because, to estimate an ARDL model it is necessary
to ensure that the variables in the regression are integrated
with order zero | (0) or, at most, integrated into order one |
(2). This is because in the presence of variables integrated in
the order I (2) the ARDL limit test approach fails to provide
robust results. Therefore, | (2) variables must be eliminated
from the data set. To test the unit root in the panel series

4
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Table 1. Summary Statistics.
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Variables Obs. Mean Median Std. Dev. Minimum Maximum

Real GDP per capita 243 3083,12 2602,48 2356,26 223,34 11238,69
Gini index 243 46,74 43,00 11,41 28,30 64,80
Government expenditure to GDP (%) 243 15,45 15,18 6,18 0,91 30,07
Poverty headcount 243 29,59 25,40 15,49 7,70 67,20
Inflation 243 10,16 7,54 9,79 -0,69 72,84
Private credit to GDP (%) 243 46,17 33,07 37,76 3,66 160,13
Poverty gap 243 7,93 6,30 7,15 0,00 21,90
Trade openness to GDP (%) 243 75,01 73,65 28,01 20,72 132,20
Turnover ratio (%) 243 13,91 7,60 16,62 1,06 108,11
Value traded to GDP (%) 243 7,70 1,09 18,53 0,03 123,15

group, IPS and LLC unit root tests are used. These tests were
proposed by Im, Pesaran and Shin (2003) and Levin, Lin and
Chu, 2002), respectively. The baseline structure of these two
tests is an ADF regression for panel data and is specified as
follows:

R - i =
AV =V 1 T 2= 934V, T Ew where 1 =01 (7)

Both tests assess the null of unit root H, : y, = 0 (p;=1)
against the alternative of stationarity H, : y, < 0 (p;<1). The
LLC test assumes that the parameters tested are equal across
all the panels and thus p, = p for all i countries in the panel.
Meanwhile, the IPS test is less restrictive than the LLC test
and is obtained as an average of the ADF statistic and allows
the parameters to vary across panels. However, it has been
pointed out in the literature that cross-section dependence
arises from unobserved common factors, externalities, re-
gional and macroeconomic linkages, and unaccounted resid-
ual interdependence. Moreover, because we suspect that the
data are cross-sectionally correlated, we employ cross-
section dependence tests to show if the variables exhibit
some common dynamics among the countries.

Once verifying the order of integration, the second step of
the analysis tests the confirmation of long-run cointegration
between inequality and poverty with the independent varia-
bles using the Pedroni (1999, 2004) and Kao (1999) panel
cointegration tests. Other panel cointegration tests include
Westerlund (2007). However, this test is not valid for the
purposes of this study, as Westerlund himself stated that
such test is often subjected to misrepresentations when the T
sample size is less than 100.

In the final step, this study makes use of the Dumitrescu—
Hurlin (2012) panel causality test. That is a simple adapta-
tion of the Granger non-causality test for constant-coefficient
non-homogeneous panel data models. Dumitrescu and Hurlin
(2012) used the following equation for panel causality test
considering the linear heterogeneous model:

L L

- ok, k. 1 O T

3 r.r—a,-+z;r. 3 fr-k+zﬁr‘:"ff-k+£h i=12 . Nt=12_.,T
=1 =1

Where L denotes the lag length, which is identical for all
cross—sect}gon units of the panel, &; denotes individual effects,
;'r.k and ;"3,-, represents the lag and the slope parameters.

Table 1 provides the descriptive statistics of the variables
employed in the study. The Gini coefficient, as a key varia-
ble with a mean of about 46,74, ranges from 28,3 to 64.8
percent. The contrast between the minimum and maximum
in poverty gap observations—0.0 versus 21.90—is obvious,
compared to the inequality data.

4. RESULTS AND DISCUSSION

Looking at the correlation coefficients presented in Table 2,
the results show that on the one hand, there is a positive cor-
relation between inequality and financial development, and
on the other hand, there is a negative correlation between
poverty and financial development. It is important to empha-
size that, the correlation matrix only indicates an association
between any two pairs of variables, it does not establish a
causal relationship.

Panel data are regularly overwhelmed with a common shock
effect. This is generally known as a cross-sectional depend-
ency (CSD). The CSD phenomenon indicates the existence
of a common effect among the cross-sectional dimensions of
the data series (Pesaran, 2007). The modeling of CSD on the
fitted regression helps to prevent spurious regression traps
and mistaken inference by an extension (Tecel, 2020). The
Lagrange multiplier (LM) test proposed by Breusch and Pa-
gan (1980) is frequently used to test for CSD. We present a
cross-sectional dependency test in Table 3. Our study esti-
mates the Pesaran (2007) cross-sectional dependency test
that confirms cross-sectional dependency, that is, the rejec-
tion of the null hypothesis of cross-sectional independence
for all variables. Financial development, inequality, and pov-
erty seem to exhibit some common dynamics to all countries.
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Table 2. Correlation Matrix.

Jelson Serafim

Gini Gov Headpov Infl LogGDPypc PC Turnover VT Trade PovGap
Gini 1
Gov 0.617 1
Povhead 0.570 0.297 1
Infl -0.042 | -0.384 0.042 1
LogGDPy 0.250 0.483 -0.179 -0.556 1
PC 0.236 0.363 0.367 -0.410 0.591 1
Turnover 0.056 0.177 0.111 -0.167 0.242 0.318 1
VT 0.285 0.149 0.511 -0.140 0.278 0.712 0.453 1
Trade 0.061 0.483 -0.422 -0.256 0.427 0.121 -0.088 -0.209 1
PovGap 0.377 -0.249 0.398 0.375 -0.490 -0.370 -0.227 -0.091 -0.534 1

Note: PC-Private credit to GDP, VT-Value traded to GDP, Gov-Government expenditure to GDP, Povhead- Poverty headcount, infl-Inflation, LogGDPy-
Logarithm of real GDP per capita, Gini-Gini index, Turnover-Turnover ratio, Trade- Trade openness to GDP (%) and PovGap-Poverty gap.

Table 3. Cross-sectional Dependency Test.

nonstationary, and in the case of trade openness, we find
mixed results. Furthermore, the results of the first difference

Variable CD-Test P-value data series imply that the null hypothesis of a unit root (non-
Log GDP,. 28 534%4* 0.000 statlonary_) is strongly rejected for all variables. _On the ba_5|s
of these findings, we can conclude that the considered varia-
Infl 7.256%** 0.000 bles have a mixed order of integration that is | (0) and I (1),
so the variables are stationary. The Pedroni and Kao residu-
Trade 2.282%* 0.022 . . .
al-based cointegration tests are used to test the hypothesis of
Gov -0.895** 0.037 no cointegration. When taking into account cross-sectional
dependencies, is rejected the null hypothesis of no cointegra-
PC 17.329%** 0.000 tion. Both cointegration tests, reject the null hypothesis of no
X e Y .
Turnover . 0.001 cointegration ._Thus_, there is eV|denc<_a of a Ic_mg-run relation-
ship between financial development, inequality, and poverty.
VT 8.054%** 0.000 This suggests that an estimation of equations (1), (2), and (3)
Gini 5 1075 0.036 will provide reliable long-run results.
PovGap 20.070%** 0.000 Table 4. Panel Unit Root Test.
Povhead 15.326*** 0.000 Level First Difference
- B Variable
Note 3: PC-Private credit to GDP, VT-Value traded to GDP, Gov- LLC IPS LLC IPS
Government expenditure to GDP, Povhead- Poverty headcount, infl-
Inflation, LogGDP-Logarithm of real GDP per capita, Gini-Gini index, Log GDPp. -2,14%%* 0,99 -3,85%* -5,65%**
Turnover-Turnover ratio, Trade- Trade openness to GDP and PovGap-
Poverty gap. Gini -12,88%** | -11,68%** | -8,03%** -9,20% %%
From this point forward, we first performed our empirical Gov -0,01 -0,04 -8 44xx -8 51xx*
analysis of the unit root tests. Although the variables present
cross-sectional dependency, stationarity tests are extremely Povhead -10,43%** | -3,66*** 2,11+ -4,46%*
important in thls_analy5|s, because the order of integration of Infl YT - 831 9, 19%
all estimated variables must be I (0) or I (1). The first genera-
tion IPS and LLC unit root tests are used to test evidence of PC -2,55%** -1,39% -3,61%** -5,61%**
stationarity. Given the strong support of the stationarity of o - o ”
the first difference in all variables and in all panels, we pro- Povgap 6,27 2,22 373 2,09
ceed to analyze the cointegration between the dependent Trade 1,10 1,845 7,37 %k L7 B
variable and the regressors. The results of these unit root
tests are displayed in Table 4. The results of Levin, Lin, and Turnover 323 | 3,837 | -11,017 | -11,16%*
Chu test (assu_mes common unit root proces_,s) and Im, Pe- VT 461 | BagEee | 1104% | 11 34%ek
saran, and Shin test (assumes individual unit root process)

show that Gini index, inflation, Headcount ratio, private
credit, poverty gap, turnover ratio, and value traded are sta-
tionary at the levels, whereas government expenditure is

8 See appendix Al and A2.
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Table 5. PMG-ARDL Estimation.
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Variables Gini Poverty gap Poverty Headcount
w | o | @ @ © © o | e | o©
Long Run
Log GDPy. -18.008* -15.616* -8.468*** -6.163*** -5.77* -1.35%** 4.82%** -4.67%** 5.3%**
(9.36) (8.13) (0.02) (1.101) (1.137) (1.308) (0.49) (1.14) (0,.9)
Infl 1.027* 0.935* 0.373*** 0.476*** 0.477*** -0.04%** 0.38*** 0.028 0.52***
(1.027) (0.49) (0.08) (1.133) (0.133) (0.058) (0.09) (0.03) (0.12)
Trade -0.992* -1.078* -0.606*** -0.250%** -0.257%** -0.10*** -0.07** 0.017 -0.03
(0.992) (0.57) (0.15) (0.037) (0.039) (0.034) (0.04) (0.04) (0.03)
Gov 8.852* 7.664* 3.665*** 1.930* 1.889*** 0.977*** 1.286*** 1.78%** 1.319%**
(4.85) (4.070) (1.004) (0.428) (0.428) (1.004) (0.12) (0.24) (0.16)
PC -0.168 -0.202** -0.285** -0.0004*** -0.006*** -0.06*** -0.01 -0.42%** 0.04 (0.08)
(0.170) (0.175) (0.113) (0.022) (0.022) (0.022) (0.05) (0.16)
Turnover 0.070 -0.001* -0.75%**
(0.086) (0.086) (0.25)
VT 0.374*** -0.13*** 0.126
(0.099) (0.029) (0.12)

Notes: *** shows significance at the 1% level, ** shows significance at the 5% level and * shows significance at the 10% level. Parentheses report the stand-
ard error. Note 2: PC-Private credit to GDP, VT-Value traded to GDP, Gov-Government expenditure to GDP, Povhead- Poverty headcount, infl-Inflation,
LogGDP,-Logarithm of real GDP per capita, Gini-Gini index, Turnover-Turnover ratio, Trade- Trade openness to GDP and PovGap-Poverty gap.

Notes: LLC, Levine-Lin—Chu statistics; IPS, Im, Pesaran and Shin statistics.
*** shows significance at the 1% level, ** shows significance at the 5%
level and * shows significance at the 10% level. PC-Private credit to GDP,
VT-Value traded to GDP, Gov-Government expenditure to GDP, Povhead-
Poverty headcount, infl-Inflation, LogGDP,.-Logarithm of real GDP per
capita, Gini-Gini index, Turnover-Turnover ratio, Trade- Trade openness to
GDP and PovGap-Poverty gap.

After confirming that the variables are not integrated of order
equal or greater than | (2), and that the series are cointegrat-
ed, the next step is to estimate the panel ARDL regression as
specified by the equations. The presence of a long-run rela-
tionship between financial development, inequality, and
poverty in the panel of African countries is economically
meaningful, in that it suggests that these countries meet the
long-run affluence condition. Having found that there is a
cointegrating link between the two variables, it is convenient
in this paper, we choose to employ the Pooled Mean Group
estimator.

The suitable lag length is selected based on the AIC lag se-
lection criteria and all insignificant variables are eliminated.
Table 5 shows the empirical results on long-run elasticities
of income inequalities and poverty conditioned on other ex-
planatory variables for the full panel of nine countries. The
long-run estimates indicate that private credit has a negative
non-significant impact on income inequality (column 1), but
when we put the stock market indicators in the same equa-
tion such as turnover and value traded (column 2 and 3),
private credit continues to have a negative impact on income
inequality and become significant. This means that the coef-
ficient on private credit is negative, reflecting the beneficial
effect of financial deepening (columns 2 and 3). A 1%
growth in private credit tends to reduce income inequalities
by more than 0.285%. It should be noted that this result

shows that the banking sector is playing an important role in
private credit for small businesses and families, which are
helping these companies and, having to establish their busi-
ness activities and provide job opportunities for the hand
unskilled work. Therefore, private credit can be a key partic-
ipant in reducing income inequalities in African economies.
Our findings are consistent with Beck et al., (2007) and Zang
and Naceur (2019) which support the inequality-reducing
effect of financial deepening, implying that it plays a greater
role in improving income distribution among individuals.

The coefficients of the stock market, such as turnover ratio
which represents stock market efficiency measurements is
not significant and have a positive impact on income ine-
qualities, which implies that stock market efficiency does not
help reduce inequality (column 2). Nevertheless, the value
traded are positive and significant impact on income inequal-
ity. Some empirical literature shows that in a less developed
stock market, which is the case in Africa, financial develop-
ment has no significant impact on inequality unless a certain
level of financial development is achieved, the development
of the stock market accentuates the income inequality. This
result shows that the expansion of the stock market is corre-
lated with greater income inequality in African economies.
Some people with higher incomes tend to get a higher return
on invested capital, given their ability to bear more risk. The
movement between stock prices and income inequality can
be explained by the fact that gains in the stock market tend to
be concentrated at the top and financial intermediaries tend
to help more the rich. Consequently, the stock market widens
the long-term income gap between rich and poor in Africa.

As regards poverty, we have two variables: the poverty gap
that represents the shortfall from the poverty line expressed
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Table 6. Short-run Heterogeneous Causality Test

Null hypothesis W-stat. Zbar-stat. Prob.

Turnover does not homogeneously cause Gini 7.877*** 6.828 0.000

Gini does not homogeneously cause Turnover 4.351*** 2571 0.010

Value traded does not homogeneously cause Gini 8.646*** 7.756 0.000

Gini does not homogeneously cause Value Traded 3.124 1.089 0.276
Poverty gap does not homogeneously cause Gini 53.244%** 61.608 0.000

Gini does not homogeneously cause Poverty gap 19.183*** 20.481 0.000
Poverty headcount does not homogeneously cause Gini 44.215%** 50.705 0.000
Gini does not homogeneously cause poverty Headcount 11.052*** 10.662 0.000
Private credit does not homogeneously cause Gini 10.494*** 9.988 0.000

Gini does not homogeneously cause Private credit 4.,927%** 3.266 0.001

Value traded does not homogeneously cause Turnover 5.577*** 4.051 0.000
Turnover does not homogeneously cause Value traded 6.686*** 5.390 0.000
Poverty gap does not homogeneously cause Turnover 8.511*** 7.593 0.000
Turnover does not homogeneously cause Poverty gap 3.258 1.251 0.211
Poverty headcount does not homogeneously cause Turnover 4.101%* 2.268 0.023
Turnover does not homogeneously cause Poverty headcount 5.026%** 3.385 0.000
Private credit does not homogeneously cause Turnover 3.700* 1.784 0.074
Turnover does not homogeneously cause Private credit 2.637 0.501 0.616
Poverty gap does not homogeneously cause Value traded 8.767*** 7.903 - 0.000
Value traded does not homogeneously cause Poverty gap 1.825 0.479 0.632
Poverty Headcount does not homogeneously cause Value traded 4.802** 3115 0.002
Value traded does not homogeneously cause Poverty headcount 7.958%** 0.926 0.000
Private credit does not homogeneously cause Value Traded 3.173 1.148 - 0.251
Value Traded does not homogeneously cause Private credit 2.073 0.181 0.857
Poverty headcount does not homogeneously cause Poverty gap 21.860*** 23.712 0.000
Poverty gap does not homogeneously cause Poverty headcount 15.758*** 16.344 0.000
Private credit does not homogeneously cause Poverty gap 4.326*** 2.540 0.011
Poverty gap does not homogeneously cause Private credit 8.093*** 7.089 0.000
Private credit does not homogeneously cause Poverty headcount 5.997*** 4577 0.000
Poverty headcount does not homogeneously cause Private credit 6.823*** 5.556 0.000

Note: *** shows significance at the 1% level, ** shows significance at the 5% level and * shows significance at the 10% level

as a percentage of the poverty line, and the poverty head-
count ratio that is the percentage of the population living on
less than $1.25 a day. The results reported in table 5 show
that controlling stock market efficiency (column 4 and 7),
private credit has a negative and significant impact on the
poverty gap and one percent growth in private credit tends to
decrease poverty by more than 0.0004%, but the effect on
poverty headcount is not significant, these results are the
same those of Donou-Adonsou and Sylwester (2016). One

possible explanation is that credit institutions, especially
banks, have been successful in eliminating poverty. Some
banks in recent years offer microcredit services and some
small-scale companies with innovative ideas may find bank
loans cheaper. Larger banks have embarked on various pro-
jects from building infrastructure to agriculture, areas that
are very active in the employability of the poorest and be-
come a channel for transmitting poverty reduction. In col-
umns 5 and 8 we found that turnover reduces poverty which
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means that a 1 percent increase in the turnover ratio can re-
duce the poverty by a percentage point of 0.001 and 0.75,
respectively. However, the value traded (column 6 and 9)
reduces poverty gap with the significant effect, but increase
the poverty headcount. The fact that African countries rely
mostly on the banking sector, in particular on the market of
loans, is confirmed by our results, the estimated coefficient
on private credit is significant in most cases. However, the
results show that financial development beyond credit mar-
kets can lower poverty in Africa, too. All stock market
measures turn out negative and significant except in the case
of headcount ratio. It supports our view that financial devel-
opment affects the poor not only through enhanced loan
markets but also through stock markets.

Summing up, high expected return of investments requires
large capital injections, and there are large information and
transaction costs associated with mobilizing savings from
many small investors to undertake such investments. In that
case, this can lead to environments in that wealthier families
have access to a higher expected return investment, which
would magnify income disparities in Africa. Therefore, fi-
nancial development improves access to savings, and trans-
action services reduce poverty.

Although we focus on the variables of interest, regarding the
control variables we have some interesting results, the real
GDP per capita has a negative and significant effect on both
inequality and poverty except for columns 7 and 9. This re-
sult shows that economic growth has been a key element in
reducing inequality and poverty, which can be through vari-
ous mechanisms such as public or private investment creat-
ing jobs and social stability. Regarding inflation, we found
that in all cases inequality and poverty tend to increase, the
higher inflation, the lower the purchasing power and thus
leaving people in worse situations. Trade has a negative and
significant effect on inequality and poverty in most cases.
Finally, we have government expenditure that has a positive
and significant effect on inequality and poverty, which
shows that public expenditure has been directed at areas that
worsen poverty and inequality.

The short-term estimation is not shown because, in the short-
term private credit, turnover, and value traded are not signif-
icant in all equations, showing that the financial develop-
ment effect on poverty and inequality is more efficient in the
long run. But the combined short-run causality test results
are reported in Table 6. The causality test results imply that
the stock market and private credit indicators Granger causes
income inequalities and Poverty. A pre-requisite of the
Granger causality test is that the two-time series should have
a long-run association between them, or, simply put, that
they should be cointegrated. This shows that there must be at
least a unidirectional cause between financial indicators and
inequality and poverty.

To test for the direction of causality, the pairwise Dumitres-
cu and Hurlin (2012) Panel causality test is used. The test
examines the null hypothesis of no homogenous Granger
causality against an alternative indicating causality, for at
least one cross-sectional unit of the panel. The results reveal
that there is bidirectional causality between turnover and
inequality, turnover and poverty headcount, private credit
and inequality, value traded and headcount ratio, private
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credit and Poverty gap, private credit and headcount ratio,
which is rejected by the null hypothesis of no causality.
Moreover, there is evidence of unidirectional causality be-
tween value traded and inequality, turnover and poverty gap,
value trade, and poverty gap. In fact, there is evidence of a
one-way causality that runs in those variables but not the
other way round.

5. CONCLUSION

The aim of this article is to study the relationship in the long-
term and short-term causality between private credit, stock
market, inequality, and poverty across the panels of nine
African countries. The robust panel PMG-ARDL method
and heterogeneous non-causality test are employed for the
empirical investigation.

The results of the PMG-ARDL test on long-term estimates
indicate that stock market indicators, such as turnover ratio
and value traded increase income inequality which the value
traded affects significantly, whereas private credit reduces.
As regards the impact on poverty we use two variables, pov-
erty gap and poverty headcount, and the results show that
stock markets indicators significantly reduce the poverty
gap. However, the impact of sock markets indicators on pov-
erty headcount is mixed, in which the turnover ratio signifi-
cantly reduces the poverty but the value traded increases the
poverty, and is not significant. The results find that financial
deepening has the greatest poverty reducing effect, namely
when we include it in the same equation with the stock mar-
ket. Furthermore, the results of short-run causalities indicat-
ed that the stock market indicator and private credit Granger
cause inequalities and poverty.

The policy implications derived from this analysis are two-
fold. At first, the policymakers of the African countries
should continue to use the policies that were aimed to ex-
pand the stock market development, as they have been effec-
tively working in favor of reducing inequalities and poverty.
Secondly, private credit is one of the important financial
indicators that continues to contribute to African countries to
fighting growth inequality and poverty disparity. Conse-
quently, the policymakers pursue the liberalize the banking
regulations that enable the people with less income, and
small firms, to continue to make use of private credit, which
helps them to increase their earning opportunities and create
additional employment for the local community. Therefore,
the banking sector can play an important role to reduce in-
come disparities and poverty.

The crucial role that the financial development plays in re-
ducing poverty, whether directly, through the expansion of
access and financial inclusion of the portion of the popula-
tion with lower income levels, or, indirectly, through the
promotion of economic growth, constitutes a resilient appeal
to the achievement and implementation of policies capable
of guaranteeing the effective insertion of the poor in the fi-
nancial system in Africa. Therefore, it is essential to develop
future studies that elucidate, among other aspects, the actions
and programs that should be adopted by the financial system
as effective and efficient mechanisms for poverty reduction,
as well as the correlation between specific financial sector
policies, increasing income and reducing poverty.
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Finally, future studies may look at the effect of stock market
indicators and private credit on inequality and poverty at the
regional level, and may also consider incorporating other
potential determinants of inequality and poverty such as fi-
nancial institutional quality, corruption and globalization in
the model. This will therefore add further value to the body
of knowledge.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflict of interest.

APPENDIX

Table Al. Pedroni Residual Cointegration Result.

Panel (within Dimension Tests) Group (Between Dimension Tests)
Statistic Value Prob. Statistic Value Prob.
v-statistic | -6.782 0.000*** v-statistic 3.001 0.091*

ho- ho-
mo- 1 1265 0.897 Mo 1 9807 | 0.000%
statistic statistic
PP -4.418 | 0.000%** PP 5134 | 0.000%**
statistic statistic
ADF -9.143 0.000***
statistic

Note: Pedroni (2004) residual cointegration test is reported and assumes null
of no cointegration. *** shows significance at the 1% level, ** shows sig-
nificance at the 5% level and * shows significance at the 10% level.

Table A2. Kao Cointegration Result

t-statistic Prob.

ADF -1.688 0.046
Residual variance 1.427
HAC variance 0.907

Note: *** shows significance at the 1% level, ** shows significance at the
5% level and * shows significance at the 10% level.
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