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Abstract

This paper investigates the effects of taxation on income inequality in an unbal-
anced panel of 45 countries in Sub-Saharan Africa over the period 1980-2018. We
use two-stage least squares and the instrumental variables quantile regression esti-
mates. We find that taxation widens income inequality and that the increasing effects
of taxation on income inequality are higher in the most unequal countries than in
the least unequal ones. The paper provides evidence that countries in Sub-Saharan
Africa should improve the progressivity of their tax systems, so that taxation policy
can be used to reduce income inequality.
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Introduction

Income inequality has been a long-standing issue for economic development and
its widening remains a political, economic, and social challenge for policymakers
(Blanchard and Rodrik 2021; Holcombe and Boudreaux 2016; Karakotsios et al.
2016). Income inequality is a key source of low productivity, economic inefficiency,
lessened aggregate demand, shorter growth cycles, low growth, political and eco-
nomic instability, and conflict that reduces investment and deprives the poor of the
ability to stay healthy and accumulate human capital (Doyle and Stiglitz 2014; Ostry
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et al. 2014; Stiglitz 2012). Higher inequality leads to less investment in infrastruc-
ture, technology, and education (Doyle and Stiglitz 2014). It also increases the likeli-
hood of succumbing to a severe recession (Berg and Ostry 2017) and poverty (Fosu
2018). In addition, addressing income inequality is an important issue in current
development Agenda. For example, Sustainable Development Goal (SDG) 10 aims
at reducing inequality within and among countries. African Union Agenda 2063 also
aims at reducing income inequality between individuals in African economies.

Despite the economic growth recorded in recent decades, Sub-Saharan Africa
(SSA) remains one of the regions with the highest levels of inequality in the world
(Odusola 2017; Xu et al. 2021). According to International Monetary Fund (IMF
2015) and the United Nations Department of Economic and Social Affairs (2019),
SSA is the second most unequal region in the world after Latin America and the
Caribbean (LAC). It is also home to 10! of the 19 most unequal countries in the
world and seven economies considered as outliers of inequality [United Nations
Development Programme (UNDP), 2017]. Furthermore, the richest 10 per cent
alone held about 55 per cent of national income in SSA in 2016 (Alvaredo et al.
2018). In 2020, the global top 10 per cent income share is established at 56 per cent,
the share of the top 1 per cent at 22 per cent against only 9 per cent for the bottom
50 per cent (Chancel and Piketty 2021). The global top 1 per cent and 10 per cent
share was respectively 22 and 32 times higher than the bottom 50 per cent in the
same year (Chancel and Piketty 2021).

As addressing income inequality is an important issue in policy efforts to lower
poverty and increase welfare, understanding why it is high in SSA is crucial (Fosu
2018). One factor that has recently attracted the attention of economists and other
social scientists is taxation (Duncan and Sabirianova 2016)>.Taxation has been
viewed by some economists as a powerful solution to promote a more equal income
distribution (Atkinson 2015; Musgrave 1959; Piketty 2014). Since the 1980s,
countries in SSA have experienced notable tax policy reforms aimed at increasing
domestic resources mobilization.

Despite this renewed focus on the redistributive effects of taxation and the per-
sistence of income inequality in SSA, empirical investigations generally dwelt on
developed countries (Atkinson and Leigh 2010; Brinca et al. 2021; Ciminelli et al.
2018; Muinelo-Gallo and Roca-Sagalés 2013). Empirical studies based on devel-
oping countries focus on LAC (Martorano 2018) and Asia (Cevik and Correa-
Caro 2019), while other studies use mixed panels (Claus et al. 2013; Duncan and

I South Africa, Namibia, Botswana, Central African Republic, Comoros, Zambia, Lesotho, Swaziland,
Guinea Bissau, and Rwanda.

2 Other drivers of income inequality have attracted the attention of social scientists. These include
growth (Risso et al. 2013), human capital (Li and Yu 2014), globalization (Heimberger 2020), interna-
tional trade (Huang et al. 2022), foreign direct investment (Pan-Long 1995), natural resource exploitation
(Kim et al.2020), political regime (Bahamonde and Trasberg 2021), urbanization (Sulemana et al. 2019),
inflation ( Al-Marhubi 1997), financial development/liberalization ( Koudalo and Wub 2022), employ-
ment/unemployment ( Bjorklund 1991), Economic freedom ( Compton et al. 2014) and remittances
(Bang et al.2016).
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Sabirianova 2016; Martinez-Vazquez et al. 2012). These studies do not provide
insights into the formation and dynamics of income inequality in SSA.

In terms of empirical strategy, previous research on the link between taxation and
income inequality has been based on ordinary least squares (Alavuotunki et al.2019;
Odusola 2017; Song 2013) and instrumental variables (IV) methods such as Gen-
eralized Methods of Moments (Cornia et al. 2011; Martorano 2018) and two stages
least squares (Odusola 2017). These approaches have disadvantages, as they only
estimate the parameters of interest at the mean evaluation by a conditional distribu-
tion of the dependent variable (Billger and Goel 2009). However, it is necessary
to examine the effects of taxation at different intervals throughout the income ine-
quality distribution, given the possibility that inequality feeds on itself. If this is the
case, income inequality would tend to become more entrenched in already unequal
nations. Finally, the effects of taxation are not necessarily uniform. For example, the
impact of direct taxes on inequality may differ from indirect taxes: direct taxes are
generally considered progressive whereas indirect taxes are considered regressive
(Martinez-Vazquez et al. 2012). Therefore, the differentiated effects of taxation on
income inequality should also be accounted for.

This paper investigates the distributional effects of taxation in an unbalanced
panel of 45 countries in SSA. The data used are annual and cover the period
1980-2018. The variables used are stationary. The paper makes three contributions
to the growing empirical literature on the relationship between taxation and income
inequality in developing countries. First, the paper focuses on the SSA region, given
its high-income inequality traits (Odusola 2017; Xu et al. 2021) and its challenges
in raising tax revenue. While most of the existing research and policy discussions
have focused on developed and developing countries in other regions, less attention
has been paid on the SSA region®. This paper contributes to fill this gap by analyz-
ing the effects of taxation on income inequality in SSA. Second, this paper analyses
the effects of different taxes on income inequality. This allows us to identify the
types of taxes that increase (or decrease) income inequality. The disentanglement
of the specific contribution of different types of taxes provides more evidence on
the relationship between taxation and income inequality. The understanding of the
distributional effects of different taxes can be helpful in moving towards tax systems
with more equity, without sacrificing the efficiency (Nantob 2016). Third, this paper
investigates the effect of taxation on different parts of the income distribution. For
example, the effects of taxes may be different at different quantiles of the distribu-
tion of income inequality. In addition, the effects on income inequality may be dif-
ferent in countries with different levels of income inequality (low, moderate, or high
inequality).

The rest of the paper is organized as follows. "Literature review" section presents
a brief literature review on the effects of taxation on income inequality. "Data and
methodology" section describes the data and presents the methodology. "Results and
discussions on the effects of taxation on income inequality in SSA" section presents

3 Inequality in the region has received limited attention historically from a research, policy, and political
perspective (Cornia et al. 2017).
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and discusses the estimated effects of taxation on income inequality in SSA. "Con-
clusion" section concludes and discusses some policy implications.

Literature Review

Theoretically, it is recognized that taxation is one of the tools used by government
to address income inequality (Clements et al. 2015; De Freitas 2012). Taxation can
be seen from two angles: the amount of tax revenue collected and the tax structure,
which both, matter for income inequality reduction (Odusola 2017). The literature
suggests that there are two channels through which taxation can affect the distri-
bution of income. The tax system attenuates income inequality directly by increas-
ing its progressiveness, and indirectly by increasing additional revenue to finance
income inequality reduction expenditures.

On the one hand, direct channel indicates that a country’s ability to reduce
income inequality depends on its level of tax revenue collected and tax structure
(Hubmer et al. 2016; Mirrlees 1971; Piketty 2001; Ramsey 1927). The interest in
the redistributive role of the tax structure can be traced back to the work of Meltzer
and Richard (1981). They argue that when average income rises relatively to median
income in the income distribution, most low-income earners are more inclined to
demand higher taxes in the form of progressive taxes. Progressive taxes reallocate
and redistribute resources from the most fortunate to the poorest (Odusola 2017).
Generally, direct taxes are progressive meaning that tax rates rise along with income.
Direct taxes are paid by the taxpayer to the entity that levy it and include personal
income tax, corporate income tax, taxes on payroll and workforce as well as taxes on
property. Given that direct taxes reduce the concentration of wealth in the top end of
the distribution, a tax system based on progressive tax (income taxes, individual and
corporate taxes) is equalizing (Benhabib et al. 2011; De Freitas 2012; Hubmer et al.
2016; Mirrlees 1971; Odusola 2017; Piketty 2001; Ragot 2017).

Conversely indirect taxes are regressive (Martinez-Vazquez et al. 2011). Indi-
rect taxes, levied on the seller but paid by the buyer, comprise taxes on goods and
services, and international trade and transactions. A tax structure reliant on taxes
on goods and services (sales taxes, value-added taxes-VAT-, excises taxes, customs
duties) and international trade and transactions are assumed to be regressive and
expected to have a negative impact on income distribution (Martinez-Vazquez et al.
2011). So, the reliance of tax system on direct or indirect taxes determines its pro-
gressivity and therefore its capacity to reduce income inequality.

On the other hand, the indirect channel reveals that the use of taxes matters in
reducing income inequality (Muinelo-Gallo and Roca-Sagalés 2011). A high fiscal
capacity gives governments more fiscal space to undertake expenditures on public
goods such as education and health in favor of the poorest segments of the soci-
ety (Clements et al. 2015). These expenditures may foster the income of margin-
alized people. Likewise, spending on social security can shift income toward the
middle and bottom part of its distribution, thus reducing income inequality (Salotti
and Trecroci 2018). In the same vein, Bird (2003) argues that the main role of fiscal

¥



The Effects of Taxation on Income Inequality in Sub-Saharan...

policy including taxation is to foster economic growth and then reduce income
inequality.

Empirical studies have looked at the effect of taxation on income inequality in
developed and developing countries and both group of countries, with controversial
results. In a heterogeneous panel of developed and developing countries, by con-
ducting a descriptive and documentary analysis on 22 developed and 128 devel-
oping countries with data covering the period 1990-2005, the IMF (2015) shows
that taxation reduces income inequality. Adam et al. (2015) investigate the effect of
capital taxation and tax on workers’ income on income inequality in 75 developing
and developed countries for the year 2010. They find that tax on capital increases
income inequality whereas tax on workers’ income reduces it.

Based on work undertaken in developed countries, Piketty (2001) reveals that the
progressive taxes introduced at the beginning of the 20th century in France have led
to a significant reduction in income inequality over a long period. Work carried out
in the United States supports this result. Hayes and Vidal (2015) investigate the effect
of tax policies on the level of income inequality using panel data on 50 United States
of America (USA) states over the period 1976-2006. Using dynamic fixed effects
and error correction methods, they find that distributive expenditures, such as unem-
ployment benefits, lead to a reduction in income inequality. Ragot (2017) attributes
the growth of income inequality in the USA over the last 30 years to the reduction
in the progressivity of taxation on capital. Ramos and Roca-Sagales (2008) studying
the effects of tax on the income inequality in the United Kingdom (UK), find that
there are significant distributional effects associated with taxation. In the same vein,
Ciminelli et al. (2018) analyze the effects of tax composition on income inequality
in 16 Organization for Economic Co-operation and Development (OECD) countries
using panel data covering the period 1978-2012. Using a Vector Autoregressive
(VAR) model, their results show that indirect taxes reduce income inequality more
than direct taxes. Similarly, Muinelo-Gallo and Roca-Sagalés (2013), using a sample
of 21 OECD high income countries for the 19722006 period, find a negative effect
of direct taxes on inequality and an unsignificant effect of indirect taxes. Gofii et al.
(2011), through a comparative analysis, show that in Europe, direct taxes reduce the
Gini coefficient of income by an average of 15 per cent.

In developing countries, Martorano (2018) analyses the redistributive role of
taxes in 18 Latin American countries over the period 1990-2015. Using the dummy-
variable least squares estimator, difference and system GMM, he shows that taxation
reduces income inequality over the period 1990-2015. Howeyver, over the sub-period
1990-2001, the increase in tax revenue was linked to that of indirect taxes (taxes
on sales and more specifically value-added taxes) so that taxation did not reduce
income inequality. Conversely, over the sub-period 2002-2015, the change in tax
structure with the predominance of direct taxes (taxes on income, profits, and capital
gains) reduced income inequality. Goiii et al. (2011), show that unlike in Europe,
where direct taxes significantly reduce income inequality, their redistributive effect
is limited in Latin America.

Engel et al. (1999) quantify the distributional impact of the Chilean tax sys-
tem. They assess the sensitivity of income distribution to changes in the structure
of taxes and tax rates. The authors find that the tax structure has had little effect
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on income distribution, the increase in VAT (an indirect tax) from 18 to 25%
increases income inequality, while the abolition of import duties and the doubling
of the excise duty rate on petrol slightly reduce income inequality in Chile. They
pointed out that between increasing the progressivity of a tax that is progressive
in its collection, such as income tax, and increasing a regressive tax rate, such as
VAT, the second option may end up being more beneficial for low-income sec-
tors because the latter collects a greater proportion of income from high-income
households. Direct taxes therefore have a smaller impact on income inequality
in developing countries. Although income tax appears to be progressive in most
developing countries, it is only progressive for certain types of income and often
for certain income brackets. The extent of redistribution that can be achieved
through personal income tax is small given the distribution of incomes and the
nature of income tax.

Song (2013) examines the effects of China’s tax system on regional income
inequality using data for 28 provinces over the period 1978-2007 and ordinary
least squares. He finds that China’s expenditure-based tax distribution has con-
tributed to increase income inequality over the past three decades. Unlike the
work above which found a significant effect of taxation on income inequality,
Domeij and Heathcote (2004) shows that taxation does not affect it. In a case
study on Guatemala, they assess the impact of taxes on income inequality using
survey data covering the period 2009-2010. They find that taxation does not
contribute to reduce income inequality in the country. Conducting a descriptive
analysis, Jellema et Tassot (2018) find that in Togo, direct taxes and non-mone-
tary transfers are the tax instruments that have the greatest influence on reducing
income inequality. Cabrera et al. (2015) find that in the Guatemalan case over
the period 2009-2011, although direct taxes are progressive, their redistributive
effect is negligible, due to their weakness. Indirect taxes, especially those on con-
sumption, are rather regressive. In total, the regressivity of indirect taxes out-
weighs the progressivity of direct taxes, so that tax policy as such does not affect
income inequality.

The existing literature shows no consensus view on the effects of taxation on
income inequality. Our paper adds new insights to the growing literature on the
effects of taxation on income inequality, focusing on SSA. Given that the amount
of tax collected by countries determines their capacity to finance social spending
for the benefit of the poor, vulnerable and marginalized people (Odusola 2017),
we hypothesize that taxation reduces income inequality in SSA (Hypothesis 1). In
addition, taxation may have different effects on different parts of the distribution
of income. When income disparities are small, it seems easier for the govern-
ment to use tax policy to reduce them further. We therefore assume that taxation
reduces income inequality in SSA all the more, as income inequality is already
low (Hypothesis 2). Similarly, different taxes can have differentiated effects on
income inequality. Direct taxes are progressive and indirect taxes regressive
(Benhabib et al. 2011; Martinez-Vazquez et al. 2011). We investigate the effects
of different taxes on income inequality and postulate that direct taxes decrease
income inequality, while indirect taxes increase it (Hypothesis 3).

¥



The Effects of Taxation on Income Inequality in Sub-Saharan...

Data and Methodology

This section presents and describes the data and the methodology.

Data

We use annual data based on an unbalanced panel of 45 SSA countries* over the
period 1980-2018. The choice of the sample size and the study period is dictated by
data availability.

We use the Gini coefficient of market income as a measure of inequality (pre-tax
and transfer Gini coefficient)’ from the World Income Inequality Database (WIID)
version 2021 (UNU-WIDER 2021a). Atkinson (1970) highlighted the limitations of
the Gini coefficient. It does not consider income differences between individuals in
the same income category. He noted that the Gini index is more sensitive to changes
in the middle of income distribution and less sensitive to changes at the top and the
bottom of income distribution. In other words, it attaches more weight to transfers to
income near the mode of the distribution than at the tails. However, Gini coefficient
remains the most widely measure of income inequality in the literature (Alves and
Silva 2021; Ciminelli et al. 2018; Clement et al. 2015; Engel et al. 1999; Milanovic
2016; Odusola 2017). This is because the Gini coefficient of income inequality is
more available on an internationally comparable basis (Christopoulos and McAdam
2017). They also allow a relatively easier comparison of income inequality between
countries (Bergh and Nilsson 2010) and across time. Gini coefficients are theoreti-
cally bounded between O (meaning that each reference unit receives an equal share
of income) and 100 (meaning that a single reference unit receives all income while
all the others receive nothing)®.

Figure 1 presents the income inequality trends in SSA over the period
1980-2018. The evolution of the Gini coefficient suggests two major trends. On
the one hand, between 1980 and 1995, an upward trend in the Gini coefficient
is observed, reflecting an exacerbation of income inequality. On the other hand,
over the period 1996-2018, the Gini index has been declining over time. Between
1980 and 2018, the average Gini for the 45 SSA countries declined by 3.52%.
This decline reflects a reduction in income inequality over this period. Although
income inequality measured by Gini coefficient has been declining, on average,

4 The list of countries in the sample are Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde,
Cameroon, Central African Republic (CAR), Chad, Comoros, Democratic Republic of Congo (DRC),
Congo, Ivory Coast, Djibouti, Equatorial Guinea, Eritrea, Eswatini, Ethiopia, Gabon, Gambia, Ghana,
Guinea, Guinea Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius,
Mozambique, Namibia, Niger, Nigeria, Uganda,, Rwanda, Senegal, Sierra Leone, South Africa, Sudan,
Tanzania, Togo, Zambia, and Zimbabwe.

5 This decision somewhat mitigates the problem of reverse causality since post-tax and transfer Gini
coefficient vary "mechanically” and "economically” with the tax system while pre-tax and transfer Gini
coefficient vary only through the endogenous responses of labour supply or the equilibrium effect on fac-
tor prices (Poterba 2007). We thank one anonymous reviewer for this suggestion.

% See UNU-WIDER (2021a) and McNabb et al. (2021) for details on the content and the methodology.

e



|. Ouedraogo et al.

58 59
1 1 1

Gini coefficients of income inequality
56 57
1

55

T T T T T
1980 1990 2000 2010 2020
year

Fig.1 Trends of income inequality measured by Gini coefficient in SSA, 1980-2018 Source: Authors’
construction using data from UNU-WIDER (2021a)

its level is still high in SSA with a mean value estimated at 57 (Table 5 in the
Appendix 1). Over the period 1980-2018, the Gini coefficient of income inequal-
ity varied from 41.80 (Djibouti) to 72.47 (Burkina Faso), which means that Bur-
kina Faso has the greatest income inequality of the countries in our sample.

For robustness checks, we use an alternative indicator of income inequal-
ity: the Palma ratio. The Palma ratio is the share of the top 10 per cent income
divided by the share of the bottom 40 per cent income. This measure of income
inequality has become popular as more income inequality research focuses on the
growing divide between the richest and poorest in society. The trends portrayed
by the income inequality measured by the Gini coefficient are confirmed with the
Palma ratio (Figure 4 in the Appendix). Over the period 1980-2018, the Palma
ratio varied from 2.06 (Djibouti) to 15.88 (Burkina Faso), confirming the one
obtained with the Gini index that Burkina Faso has the greatest income inequality
in our sample.

Data on taxes are taken from the Government Revenue Dataset (GRD), version
2021. GRD provides the most complete, high quality, and transparent cross-country
dataset on public revenues available in developing countries (UNU-WIDER 2021b).
GRD is updated annually, collating data from major international databases, and
draws on data compiled from the public archive of IMF Article IV Staff Reports.
Data on taxes are on total revenue, total non-resource revenue, direct taxes, and indi-
rect taxes. All variables on taxes are in percentage of GDP.

¥



The Effects of Taxation on Income Inequality in Sub-Saharan...

20
1

15

10
1

w
m—w//_\

o
T T T T T
1980 1990 2000 2010 2020
year
Total revenue — Total non-resource revenue
Direct taxes — Indirect taxes

Fig.2 Taxes trends in Sub-Saharan Africa over time, 1980-2018 Source: Authors’ construction based on
data from UNU-WIDER (2021b)

Figure 2 presents taxes trends in SSA over the period 1980-2018. From 1980
to 1990, total revenue, total non-resource-revenue, direct taxes, and indirect taxes
have slightly decreased. However, from the early 1990s there have been reforms
to tax policy which have also slightly increased these taxes.

Over the period 1980-2018, total revenue, total non-resource tax revenue,
direct taxes, and indirect taxes respectively represent 16.68 per cent, 12.73 per
cent, 3.95 per cent, and 8.16 per cent of GDP (Table 5 in the Appendix 1). In
addition, these taxes are strongly correlated with one another (Table 6 in the
Appendix 1). In the econometric analysis, using these variables simultaneously in
the same regression can generate multicollinearity problems. Therefore, tax vari-
ables are introduced individually into the regressions in the next sections (3.2 and
4).

Figure 3 presents the correlation between taxes and income inequality in SSA
over the period 1980-2018. Overall, the correlation analysis shows that taxes are
positively correlated with income inequality: tax policy is potentially not redistribu-
tive. Countries in SSA which have higher taxation tend to have high income inequal-
ity. This positive correlation between taxation and income inequality in SSA may be
linked to the preponderance of indirect taxes (8.16 per cent of GDP), which are non-
progressive relative to direct taxes (3.95 per cent of GDP): indirect taxes are more
than twice as high as direct taxes. Econometric regression enables us to analyse this
further.
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Fig.3 Correlation between taxes and income inequality in sub-Saharan Africa, 1980-2018. Note Data
are average values per country over the period 1980-2020. Income inequality is measured by Gini coef-
ficient Source: authors’ construction based on data from UNU-WIDER (2021a, 2021b)

We include many variables to control for potential important determinants of
income inequality. These variables include primary net enrolment rates’, nets flow
of foreign direct investment in percentage of GDP (FDI), trade openness, total natu-
ral resources rent in percentage of GDP, urbanization rate, inflation rate, domestic
credit to private sector in percentage of GDP, employment rates, public expendi-
ture on education in percentage of GDP, remittances, real GDP per capita, real GDP
per capita squared. Following Durham (1999), Pryor (2014), real GDP per capita
squared is introduced to account for Kuznets (1955) effects. This allows us to check
whether there is an inverted U-Shaped relationship between income inequality and
economic development in SSA. These variables are from the World Development
Indicators database (World Bank 2022).

Access to education is an important determinant of income inequality, not
least because wages are the main source of income in modern societies. Indeed,
according to Becker and Chiswick (1966) and Mincer (1974), income inequality
can be influenced by the level and inequality of education in a society: they argue

7 This variable is used to approximate human capital. It better reflects the quality of human capital rela-
tive to the gross rate. Also, data are more available for this variable compared to the secondary and ter-
tiary enrollment rates. In the choice of variables, we prioritize variables which have more observations
than others while considering their relevancy in the literature and the context.
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that educated populations influence income inequality in a society, through their
supply and demand. According to Schultz (1963), increasing human capital is one
way to lower income inequality and increasing support for public education might
be one way to accomplish this. Education lowers inequality, by allowing access to
better jobs, enabling one to get out of poverty, and displays more equal societies
promoting the populations "access to education (Vale and Camdes 2023).

FDI captures the extent of each country’s financial globalization (Vale and
Camdes 2023). They can increase income inequality in a country when there are
disparities in its geographic distribution (Yu et al. 2011). FDI flows can increase
income inequality insofar as they offer relatively higher incomes to skilled work-
ers than to unskilled workers (Wu and Hsu 2012). As for trade openness, follow-
ing Stolper and Samuelson (1941) trade openness reduces income inequality in
developing countries where trade openness increases the incomes of holders of
labour inputs and reduces those of holders of capital inputs.

Inflation tends to increase income inequality by reducing the real value of
income, and by reducing the share of the bottom quintile and the real minimum
wage (Alves and Silva 2021; Easterly and Fischer 2001). Financial development
widens income inequality because the poor are unable to access financial services
and are therefore excluded from its benefits (Rajan and Zingales 2003). This is
because the poor are not able to provide collateral and are unlikely to be able to
repay loans from financial markets.

Urbanisation increases income inequality. Economic development is being
accompanied by a process of urbanisation, with a proportion of the rural popu-
lation migrating to urban centres to work in industry. Incomes in the industrial
sector are higher than those in the agricultural sector, due to differences in pro-
ductivity (Kuznets1955).

Natural resources increase income inequality through the mechanisms of the
natural resource curse (Gylfason and Zoega 2002; Sala-i-Martin and Subrama-
nian 2012). As for remittances, Kindleberger (1965) argues that they can provide
the means for the poor and financially excluded households to address liquidity
constraints, which can go a long way to promote entrepreneurship, innovation,
and jobs creation, providing concrete grounds to reduce income inequality.

We also control for employment rate. For Hacibedel et al. (2019), a period
of economic prosperity, marked by high employment rates, leads to a reduction
in inequality. This increase in the employment rate will have to go hand in hand
with a better quality of jobs created, to reduce wage and income inequality. Con-
versely, a slowdown in growth resulting in job losses and rising unemployment
rates leads to an increase in inequality. The unemployed, having no income, spend
their savings, which contributes to exacerbating income inequality.

We also control for political system using polity2 variable from the Centre for
Systemic Peace (CSP). It is a proxy for democracy. Following Rodrik (2000),
democracy is a meta institution, an institution from which other institutions in a
country are born or strengthened. Democracy reduces income inequality through
a consistent allocation of resources to the health and education sectors (Meltzer
and Richard 1981).
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Table 6 (in the Appendix 1) shows that multicollinearity problem is not a concern
because overall correlation between independent variables is relatively low. In addi-
tion, the variables are stationary over the period 1980—20188.

Methodology

To investigate the effects of taxation in SSA, we use ordinary least squares (OLS),
two-stages least squares (IV-2SLS), and instrumental variable quantile regression
(IVQR).

We start with a simple model or a naive approach that does not consider the pos-
sible endogeneity between some variables in the econometric model: the OLS. Next,
we use [V-2SLS to address the issue of the identification strategy to deal with the
endogeneity problem related to taxes, democracy (polity2) and education. Taxation
is endogenous, due to reverse causality from income inequality to taxes and vice
versa (Adam et al. 2015). For example, economies characterized by greater income
inequality choose to rely more on taxation of capital than labour. In countries with
higher income inequality, policy makers may also choose to rely more on direct or
indirect taxation (Martinez-Vazquez et al. 2012).

Endogeneity can also stem from measurement errors of democracy variable and
reverse causality between education and inequality. The variable for democracy
is derived from expert opinions and survey data and is therefore potentially sub-
ject to measurement errors: this variable is not observed but, instead, is estimated.
Regarding the endogeneity of education, any observed relationship between educa-
tion outcomes and income inequality may reflect reverse causation: current income
inequality also affects current educational attainment and its dispersion. Therefore,
any unobserved factors that affect income inequality and education outcomes can
bias the estimated relationship between education outcomes and income inequality
(Coady and Dizioli 2017). Children of affluent parents get more and better schooling
than children of poor parents, which seems to imply that reducing income inequality
would reduce inequality in schooling.

Two types of instruments are generally used in the empirical literature: internal
and external instruments. Internal instruments are the endogenous variables taxa-
tion, democracy and education lagged at order 1 and order 2. We choose those lags
to limit issues of degrees of freedom. External instrument is legal origin of a country

8 Because our period of study covers a relatively a long one (1980-2018, 38 years), our estimations
should rely on the assumption that explanatory variables are stationary. We use the Fisher-type unit-root
test based on augmented Dickey-Fuller tests. This is because xtunitroot fisher does not require strongly
balanced data, and the individual series can have gaps. It fits well with the structure and the character-
istics of our data: panel data with individual series having gaps. The results are presented in Table 7 in
the Appendix 1. Total revenue, Total non-resource revenue, direct taxes, indirect taxes, trade openness,
foreign direct investment, total natural resources rents, urbanization rate, inflation rate, public expendi-
ture on education, remittances are statistically and significantly stationary at level at 1%. Gini coefficient,
democracy, financial development, primary education, employment rate, GDP per capita are statistically
and significantly stationary at first differences at 1%. We thank two anonymous referees for suggesting
this test.
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(La Porta et al. 1999; La Porta et al. 2008). Legal origin identifies the legal origin
of the Company law or commercial code of each country. There are five possible
origins: (i) English common law, (ii) French commercial code; (iii) German com-
mercial code; (iv) Scandinavian commercial code; and (v) social/communist laws
(La Porta et al.1999; Djankov et al. 2008). It is a dummy variable coded O or 1: 1
indicates that a country was colonized by France and French legal code was trans-
ferred; O indicates that a country inherited English, German, Scandanavian or social/
communist laws’.

OLS and I'V-2SLS estimate the parameters of the econometric model only at the
mean of the conditional distribution of the dependent variable. They do not allow
to analyse the distributional effects of taxation across the conditional distribution
of income (for example 10th, 25th, 50th, 75th and 90th quantiles of the distribution
of income inequality). However, taxes effects on income inequality could be differ-
ent in countries with different levels of income inequality (low, moderate, or high
inequality). In addition, Epanechnikov kernel density estimates show that the dis-
tribution one of the income inequality measures used (Palma ratio) is not normal'’.

We employ instrumental variable quantile regressions (hereafter IVQR) to
account for those limitations. IVQR not only accounts for the endogeneity issues
highlighted above, but also estimates the effects of taxation across different parts
of the distribution of income. The quantile regression is robust to distributional
assumptions, produces non-sensitive estimates, properties that are absent in the lin-
ear-regression model (Hao and Naiman 2007). It is robust to outliers and does not
require independence or a weak degree of dependence (Kudryavtsev 2009). IVQR
is also used in previous studies on the determinants of wage inequality (Bargain and
Kwenda 2014; Chletsos and Roupakias 2020; Martins and Pereira 2004), across
the mortality distribution (Yang et al. 2012) and income inequality (Altunbas and
Thornton 2018; Demir et al. 2020). IVQR has been introduced by Chernozhukov
and Hansen (2005). It implements the smoothed instrumental variables quantile
regression estimator of Kaplan (2021, 2022) and Kaplan and Sun (2017), who show
that smoothing improves both computation time and statistical accuracy. Moreover,
this estimator can handle models with multiple endogenous terms, as well as allow-
ing simultaneity and reverse causality. The quantile estimator is obtained by solving
the following optimization problem for the 8th quantile, (0 0°1):

° This variable has been used in previous literature as an instrument of institutional quality (Acemoglu
et al. 2014) or finance (Beck et al. 2000). Legal origin variable can affect income inequality through
social and political institutions rather than directly: for example, the rich elites who are adopting “extrac-
tive strategies” are in most countries with French legal origin. For example, La Porta et al. (1999) link
the quality of government institutions to legal origins, with French legal origin having a negative effect
on institutions.

10 See Figs. 5., and 6 for the Epanechnikov Kernel density estimate of the Gini coefficient and the Palma
ratio, respectively, in the Appendix 2.
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minl Y Oli—xpl+ Y (=0~ xp| Q)

k
pek ie{ity;>x/p} ie{ity;<x/p}

In equation (1) y; is the dependent variable, and x; a vector k by 1 of explanatory
variables. Quantile regressions minimise the weighted sum of the absolute devia-
tions, obtaining for example the 10th or 90th quantiles by weighting the residuals
appropriately. The conditional quantile of y; given x; is given by equation 2 below:

0,(01x;) = x}By ©)

IVQR is used for the baseline results. However, for comparison and robustness
check purposes, OLS and IV-2SLS are also used'!. In IVQR, the 50th quantile is the
median effects, while estimates from OLS and IV-2SLS are the mean.

Equation (3) presents the econometric model that is used for the regressions:

INEQ;, = fy + p1 Tj; + foEDUC;;+p3DEMOC;, + p4FDI;; + p5sOPEN;, + fNRR;, + f;URB;,
+ BgINF; + PoFDj; + P1oER;, + P11 GEEy; + P1oIn(REM);, + fy3In(GDPpc);, + Br4ln(GDPpe)? + G
With i, a country; ¢, the year; , is the error term; and {3, Bl,"" f3,4 are the parameters
of the model. INEQ is the income inequality measure. T is a tax measure. Taxes variables
include, total revenue, total non-resource revenue, direct taxes, and indirect taxes. EDUC
is the primary net enrolment rates, a proxy for human capital in SSA. FDI is the net flow
of foreign direct investment (percentage of GDP). Open is trade openness (percentage of
GDP). NRR s total natural resources rents (percentage of GDP). URB is urbanization
rate. DEMOC (polity2) is a proxy of democracy. INF is inflation rate, a measure of mac-
roeconomic stability. FD is financial development measured by domestic credit to private
sector (percentage of GDP). ER is the employment rate. GEE is the total public expend-
iture on education (percentage of GDP). REM stands for remittances. RGDPpc is real
GDP per capita, a proxy of economic development.

Results and Discussions on the Effects of Taxation on Income
Inequality in SSA

The estimated effects of taxes on income inequality using the OLS, IV-2SLS and the
IVQR are presented in Tables 1,2, 3 and 4. The results of the diagnostic tests show
that all the models are well specified. The key statistics of interest are the Hansen
J statistics test for over-identification which has p-values higher than 0.10, and the
Cragg-Donald Wald F statistic of weak exogeneity which is also well above 10.
These statistics indicate that the instruments are valid and relevant, providing confi-
dence that they are sufficiently strong.

I For additional robustness checks, OLS with time fixed effects, cluster for years and cluster for coun-
tries, quantile regression, and instrumental variables with internal instruments are used.
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Table 1 presents the distributional effect of government total revenue in SSA.
This table shows that government total revenue increases income inequality in SSA.
Their increasing effects are greater in countries with higher income inequality: this
increasing effect is greater in the most unequal countries (the 75th and 90th quan-
tiles) than in the least unequal countries (the 10th and 25th quantiles). This rising
effect is lower at the median distribution of income compared to those of the two
previous groups. At the mean distribution of income inequality (IV-2SLS), total
government revenue has an increasing effect although this effect is lower than that of
the median one (IVQR 0.50).

This result is linked to the level and the structure of taxes in SSA. As suggested
by Clements et al. (2015), the effect of taxation on income inequality in develop-
ing countries is limited. This limited, modest, and regressive effect of taxation is
linked to low revenue collection and the preponderance of indirect taxes (Bastagli
et al. 2012; Feger 2014; Goiii et al. 2011). Tax revenues in SSA are low compared
to other regions (IMF, 2023; Modica et al. 2018; UNECA 2019). Low tax revenues
limit the resources available to implement social programs benefiting the poorest
members of society. Low fiscal capacity is linked to narrow tax base due to the size
of middle class, the size of shadow economy and tax evasions in the region. A size-
able middle class, through its contribution via taxes, broadens the tax base and fos-
ters taxation capacity (Baskaran and Bigsten 2013). However, in SSA, the middle
class represents 11.26% of the population, compared with 19.6% in East Asia and
the Pacific, 13.73% in Latin America and the Caribbean, and 22% in the Middle
East and North Africa (Bhorat et al. 2021). A large proportion of households do not
contribute to tax, especially income tax, because they have no or only have a modest
income (Avom 2011).

In SSA, the shadow economy accounts for 40 to 62 % of GDP while informal
employment represents for more than 90 percent of total employment (Medina and
Schneider 2018; Okunogbe and Santoro 2023). The tax authorities are finding it dif-
ficult to identify all the income generated in the sector and to tax it appropriately.
As a result, the size of the informal sector limits tax collection in SSA (Gupta et al.
2022). According to De Freitas (2012), the presence of this sector allows wealthy
tax evasion and undermines redistribution, particularly in countries where income
inequality is already glaring.

Similarly, the wealthiest escape taxation through tax avoidance practices, by plac-
ing their wealth in tax havens. Zucman (2014) reports that in Africa, offshore wealth
is established at $500 billion annually. This amount represents 30% of financial
wealth and generates $15 billion of tax revenue loss due to the evasion of personal
income taxes on investment income earned offshore and evasion of wealth, inherit-
ance, and estate taxes. Henley and Partners (2023) highlights that between 2012 and
2022, 18,500 high-net-worth individuals'? have left Africa.

Futhermore, according to Odusola (2017), tax system in Africa is regressive.
The tax system in SSA is based on indirect taxes, as the structural, institutional,
and political characteristics of these countries do not allow for substantial direct tax

12 individuals with wealth of USD 1 million or more.
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collection (Feger 2014). In this vein, Gupta et al. (2022) reveal that the increase
in the tax revenue in SSA between 2000 and 2017 is driven by increasing tax on
goods and services collections which constitutes 40 % of total tax. Given that the
average propensity to consume is generally higher among the poor than the rich, a
tax system in which indirect taxation is preponderant exacerbates income inequality
as shown in the correlational analysis in section "Data". Tax reforms implemented
in SSA do not consider the redistributive dimension of taxation and are not able to
substantially increase tax revenues as a proportion of GDP (Gupta and Jalles 2022).

These results are in line with the findings of Martorano (2018) and Goiii et al.
(2011) that the equalizing effect of taxation is limited in Latin America due to low
tax revenue. They are also in line with the results of Odusola (2017) that low tax
collection in Africa undermines the distributional effect of taxation on income
inequality.

Table 2 presents the effects of total non-resource tax revenue on income inequal-
ity in SSA over the period 1980-2018. The results show that the non-resource com-
ponent of total income does not affect income inequality in SSA countries with low-
income inequality (the 10th and 25th quantiles). In contrast, in countries with high
income inequality (in the 75th and 90th quantiles), this component increases income
inequality. It also increases income inequality at the median (the 50th quantile). This
median effect is greater than the mean effect, which is also positive and statistically
significant. These significant positive results (50th, 75th and 90th quantiles) are
broadly consistent with those obtained with total revenue. Total non-resource rev-
enue constitutes a significant share of total revenue. Non-resource taxes represent
12.73 per cent of GDP compared to 16.68 per cent for total revenue (Table 5 in the
Appendix 1). In countries with an ineffective tax system, taxation tends to increase
income inequality, especially when inequality is higher in these countries.

Table 3 below presents the effects of direct taxes on income inequality in SSA.
The results show that direct taxes increase income inequality, and their increasing
effects are greater in countries with higher income inequality. In addition, the effect
at the median distribution of income is positive and higher than that at the mean in
the regression with total direct taxes. This result implies that in SSA, direct taxes
do not necessarily favour progressivity of the tax system. This is contrary to the
theoretical prediction that direct taxes are progressive and that they reduce income
inequality. They do not reduce the concentration of wealth in the top end of the dis-
tribution and are not equalizing. Rather, they widen income inequality in the region.

The positive effect of direct taxes on income inequality in SSA can be explained
by the narrowness of the tax base as well as the small size of these taxes. In addi-
tion, the appropriateness of direct taxes depends on the ability of the government
to target pro-poor spending. This result contrasts with those established by Cornia
et al. (2011) and Goiii et al. (2011) that direct taxes reduce income inequality in the
Latin American contexts.

Table 4 presents the results of the effect of indirect taxes on income inequality.
From this table, it emerges that while indirect taxes increase income inequality in
the least unequal countries (10th, 25th quantiles), they have no significant effect in
the most unequal countries (75th, 90th quantiles). The amplifying effect of indirect
taxes at the median distribution is smaller than at the mean distribution. In general,
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our results are in line with previous studies that indirect taxes increase income ine-
quality (Bachas et al. 2020; Ciminelli et al. 2018; Ramos and Roca-Sagales 2008).
However, they disagree with the result established by Cornia et al. (2011) that indi-
rect taxes reduce income inequality in the Latin American context.

To sum up, we find that total revenue and its direct and indirect component widen
income inequality over the period 1980-2018 in SSA. Globally, the increasing
effects of taxation are higher in the most unequal countries of the region compared
to the least unequal ones, that is income inequality feeds on itself. These results are
robust to the different estimates (OLS, IV-2SLS, IVQR)13. Furthermore, they are
also robust to the use of Palma ratio as an alternative measure of income inequality
(Tables 8, 9, 10, 11 in the Appendix 1). However, when the Palma ratio is used as
the dependent variable, the amplitude of the estimated coefficients is smaller. This is
due to the difference in the magnitude of the Gini index and the Palma ratio them-
selves: the mean value of the Gini index is 57 whereas the one of the Palma ratio is
5.62. In addition to taxation in the econometric model (Eq. 3), we include a set of
control variables which may affect the evolution of income inequality in SSA. Cross-
tabulating the effects of the control variables in all the four tables (Tables 1, 2, 3 and
4) shows that globally three of these variables are statistically significant. These are
trade openness, democracy, and public expenditure on education (Table 12 in the
Appendix 1).

The results indicate that trade openness reduces income inequality in SSA. Coun-
tries in SSA are small and import dependent. Greater trade openness of a country
therefore leads to increased imports which contribute to lower prices at the national
level, leading to gains for the consumer. This result is in accordance with Stolper-
Samuelson theorem (Stolper and Samuelson 1941) which predicts that trade open-
ness decreases inequality in developing countries.

Public expenditure on education increases income inequality in SSA. As Jimenez
(1986) posits it, the poor do not always benefit from public spending on education,
so it does not always help to reduce income inequality. Moreover, in many coun-
tries, the increase of expenditure in education does not translate into a reduction
of income inequality (Fields 1980). In SSA countries, weak institutions mean that
a large share of public spending on education is not actually spent on education.
This raises the issue of the use of public resources to reach the poorest in the region,
where governance is poor. In such an environment, increased public spending on
education hardly means improved access or quality of education for the poorest.

Democracy favours income distribution in SSA. Democratic institutions are a
major source of responsiveness and accountability in the political economy litera-
ture, providing electoral incentives to redistribute income. Leaders in democratic
countries need widespread support to achieve and sustain power and are, therefore,
more likely to move beyond their narrow set of personal interests by appealing to
a wider public through public policies (Meltzer and Richard 1981). Widespread
enfranchisement in democracies is likely to result in higher public goods provision,

13 OLS with time fixed effects, cluster for years and cluster for countries, quantile regression and instru-
mental variables with internal instruments produce qualitatively similar results.
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which may help the poor to benefit from economic growth via investments in human
capital. These policies are expected to produce more equal income distribution over
time.

In a third robustness analysis, we add two control variables: financial openness
measured by the Chinn and Ito (2008) index and foreign aid (see Tables 13, 14,
15 and 16). Foreign aid is the net official development assistance and official aid
received (constant 2020 US$) from the WDI of the World Bank (2022). The results
show that financial openness has no significant effect on income inequality in SSA
over the period 1980-2018. In contrast, foreign aid reduces income inequality in
the region over the same period'. Foreign aid is an injection of capital into the
economy and, if used economically, can help governments alleviate income inequal-
ity and poverty. In most SSA countries, annual budgets are largely supplemented
by foreign aid. Hence, foreign aid serves as a significant component of government
finances and expenditures. Our baseline results (Tables 1, 2, 3 and 4) are robust to
the inclusion of these two variables.

Finally, since panel data is unbalanced, due to the missing data in some variables,
we use bi-annual data to mitigate the potential effect of missing data and to analyze
the robustness of our basic results (Fourth robustness check) The results obtained
are presented in Tables 17, 18, 19 and 20. They are broadly like the baseline results
(Tables 1, 2, 3 and 4).

Conclusion

Sub-Saharan Africa is one of the regions where income inequality is the most
pronounced. One of the instruments available to governments to reduce income
inequality is taxation. Building on these elements, we have investigated the
effects of taxation on income inequality in Sub-Saharan Africa. We have used
ordinary least squared, two-stage least squared and instrumental variable quantile
regression for the estimates. We show that taxation widens income inequality in
SSA over the period 1980-2018. Total revenue, total non-resource tax revenue,
direct taxes, and indirect taxes, increase income inequality in the region. There-
fore, total revenue and its direct and indirect component widen income inequality
in SSA. In addition, globally, the increasing effects of taxation on income ine-
quality are higher in the most unequal countries of the region compared to the
least unequal ones.

These results imply that tax system in SSA should be reformed to make it more
progressive to reduce income inequality. Direct taxes represent only 3.95% of GDP,
while indirect taxes are set at 8.16% of GDP. The weakness of direct taxes is linked
to the size of the informal sector, tax evasion and the failure of tax reforms to con-
sider the redistributive effects of taxation: policymakers in the region are generally

14 Remittances do not significantly affect income inequality in SSA over the period 1980-2018.
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more focused on the amount of tax revenue collected rather than its capacity to
reduce inequality or both.

As we have shown, the tax system is regressive in SSA. This system increases
inequality, as a larger proportion of the income of the poorest is taxed than that of
the richest. Moreover, in a context where social programmes (education, health,
social protection, housing, etc.) for the poor are weak, poorly targeted, or even
absent, taxation is a source of exacerbation of inequalities. This means that when
taxation is not accompanied by redistribution mechanisms, it exacerbates inequali-
ties. The finding that taxation increases income inequality, particularly in countries
that are already highly unequal, has important implications in terms of overhauling
the tax system. Strengthening the administrative capacity of tax authorities could
help to uncover hidden taxpayers in the informal sector and bring them under the
progressive income tax system. In the same way, drastically curbing tax evasion by
the most affluent to increase tax revenues and the preponderance of direct taxation
is important. While increasing tax resources is important for financing economic
development, making them more and sufficiently progressive is necessary to curb
income inequality as it feeds and can generate political instability and violence in the
region. Our results suggest making the tax system more progressive and redistribu-
tive mechanisms that are both effective and fair as fiscal policy goal in the region.

Appendix
Appendix 1: The tables

See Tables 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20
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Table 12 Effects of control variables on income inequality in Sub-Saharan Africa, 1980-2018 Source:
Authors

Control variables Total revenue Direct taxes Indirect taxes Non-
resource
revenue

Democracy (polity2) Yes Yes Yes No

Trade openness Yes Yes Yes Yes

Foreign Direct Investments No No Yes No

Total natural resources rents No No No Yes

Urbanization rate No No No Yes

Inflation rate Yes No Yes Yes

Financial development Yes No No Yes

Public expenditure on education Yes Yes Yes Yes

Primary education No No No No

Employment rate No No Yes Yes

Ln(GDP per capita) No Yes No No

Ln(GDP per capita squared) No Yes Yes No

Ln(Remittances) No No No Yes

Yes, means generally statistically significant; No means not generally statistically significant
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Appendix 2: The figures

See Figs. 4, 5 and 6.
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Fig.4 Trends of income inequality measured by Palma ratio in SSA, 1980-2018. Source: Authors’ con-
struction using data from UNU-WIDER (2021a)
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Fig.5 Epanechnikov Kernel density estimate of the Gini coefficient. Notes This figure is created using
the Epanechnikov kernel density estimation Source: Authors
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using the Epanechnikov kernel density estimation Source: Authors
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