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Abstract

The paper investigates whether public debt explains income inequality in several
Sub-Saharan African (SSA) countries. The core method employed is the Bayesian
Model Averaging (BMA) estimator, which uses a dataset covering the period 1997—
2019. The key findings reveal that public debt tends to reduce inequality among the
poor but may harm the rich in the WAEMU region. Public debt generally has a neu-
tral impact on inequality in EMCCA but can improve income distribution among the
rich under stringent corruption control. In terms of contributions, the paper is one of
the first works that examine how public debt impacts inequality in the Sub-Saharan
African (SSA) countries across different levels of income. Moreover, it explores the
intricate relationship among public debt, socio-economic characteristics, corruption,
and inequality within the region.
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1 Introduction

Income inequality has garnered significant interest in recent decades as economic
growth has not been uniformly distributed, leading to disparities in welfare among
different groups. As a result, asymmetric effects are observed. Internationally, many
countries have experienced varying degrees of inequality, influenced by factors such
as corruption, economic structure and characteristics, education, and tax systems.
Recently, a new strand of research has begun to introduce public debt as a relevant
determinant of income inequality.

Unfortunately, the connection between inequality and public debt is not very clear
even in modern macroeconomics, as many authors explain the transmission mecha-
nisms in different ways. For example, the ’transfer approach’, proposed by Andel
(1969) and Gandenberger (1970), suggests that the ’public debt—inequality’ inter-
action is mediated by the tax regime. Differently, Williamson (1985) shows that debt
is transferred from low-saving to high-saving classes, affecting income distribution.
In the same vein, Mankiw (2000) states that stabilized debt influences inequality
through a pass-through effect of distortive taxes, which reduce the real interest rate,
private capital, and labour productivity, ultimately affecting wages. Bilbiie et al.
(2013) introduce the idea of ’sticky prices’, arguing that public debt has redistribu-
tive effects under this price regime, stimulating growth as well.

Unlike previous theories, Jong and Dutt (1996) explain the theoretical transmis-
sion channel ’public debt—inequality’ based on both the demand and supply sides.
The demand approach, inspired by the post-Keynesian model, suggests that debt
supports growth via aggregate demand and redistributes income from capitalists to
workers. The supply approach posits that public debt exerts pressure on tax inputs,
deteriorating income distribution. Herein, the poor are more likely to pay higher
interest rates on public debt than the rich are.

Many regions in the world face large public debts accompanied by high inequal-
ity. In this context, African countries exhibit a particular feature in terms of income
distribution. More precisely, many Africans seem to be more tolerant of inequality
compared to people from developing and transition countries, with religious beliefs
playing a crucial role in shaping this behaviour (Nel 2021). Among these, Sub-
Saharan African (SSA) countries are strongly impacted, with two groups deserving
particular investigation: the Economic and Monetary Community of Central Africa
(EMCCA) and the West African Economic and Monetary Union (WAEMU). The
EMCCA includes Cameroon, the Central African Republic, Chad, the Republic of
Congo, Equatorial Guinea, and Gabon, while the WAEMU comprises Benin, Bur-
kina Faso, Cdte d’Ivoire, Guinea-Bissau, Mali, Niger, Senegal, and Togo.

The EMCCA is an economic community established in 1964 targeting to achieve
collective autonomy, improve the standard of living and ensure economic stabil-
ity based on cooperation between its members, with a common currency (i.e. Cen-
tral Africa CFA franc, connected to the Euro). According to its official status, the
WAEMU is an organization founded in 1994 having its main aim to counterbalance
the dominance of English-speaking economies, such as Nigeria and Ghana. The
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Fig.1 Average public debt in EMCCA and WAEMU over 1997-2019. Source: Own calculus based on
Government Finance Statistics (2021) online database

member countries of this organization admit both custom and currency union (i.e. a
common currency is used, called the West Africa CFA franc, linked to Euro).

The EMCCA group is rich in natural resources, including oil and diamonds,
whereas the WAEMU is characterized by economies where agriculture significantly
contributes to the Gross Domestic Product (GDP).

These characteristics have significantly influenced inequality, resulting in some of
the highest poverty levels in the world. Often, these countries have contracted inter-
national loans to stimulate their economies, which has exerted upward pressure on
public debt, especially after 2013 (see Fig. 1).

Figure 1 shows three distinct periods regarding the average public debt in SSA.
The first period reveals a downward trend (1997-2006), the second period shows
a stable dynamic (2007-2013), and the third period clearly evidences a return to
growth (2014-2019). Throughout the entire period, the average public debt in the
EMCCA is generally higher than in the WAEMU group. Unfortunately, in many
cases, public debt did not resolve socio-economic problems; on the contrary, it exac-
erbated poverty and income inequalities. Figure 2 illustrates that average income
inequality is significantly higher at the top income levels in the EMCCA compared
to the WAEMU, as well as the average public debt ratio.

The Congolese economy serves as an illustrative example of the EMCCA. The
International Monetary Fund considers the country over indebted. Congo’s debt
ratio exceeds 70% of the community standard, reaching 86% of GDP in 2018 (AfDB
2019).

In this framework, the core objective of this paper is to analyse the impact of pub-
lic debt on income inequality in both EMCCA and WAEMU regions by following
the Bayesian Model Averaging (BMA) estimator. Additionally, a large set of control
determinants is also considered to test the robustness of the results.
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Fig.2 Average income inequality and average public debt ratio in EMCCA and WAEMU (1997-2019).
Source: Own calculus based on World Inequality Database (2021) and Government Finance Statistics
(2021) online databases

The assumed hypothesis posits that there exists a significant relationship between
public debt and income inequality, which varies across various income levels. The
theoretical basis for this assumption is provided by Jong and Dutt’s (1996) demand
model, complemented by the supply-side approach, while also testing for various
other determinants of inequality (Salti 2015). Among these determinants, corrup-
tion is separately explored, as it mediates the impact of public debt on inequality.
From this perspective, Stiglitz (2002) argues that the loans offered by the Interna-
tional Monetary Fund (IMF) to Russia were not accompanied by a competitive insti-
tutional system. This led to corruption and state capture, which in turn increased
income inequalities.

To this end, a sample of 14 countries, divided into two groups: EMCCA (com-
prising 6 countries) and WAEMU (comprising 8 countries), covering the period
from 1997 to 2019, has been constructed to support the endeavour empirically.

Testing the hypothesis, the findings partially validate it. More precisely, the
results suggest that in the WAEMU region, public debt tends to alleviate inequal-
ity among the poor while potentially imposing adverse effects on the wealthy. Con-
versely, in the EMCCA region, public debt generally does not significantly affect
inequality, yet effective corruption control measures could facilitate improved
income distribution among the affluent.

The contribution of the paper is threefold. First, to the best of our knowledge, this
is one of the first studies to use various revenue quartiles to analyse the valence of
public debt as a determinant of inequality in SSA countries. Unlike this study, exist-
ing contributions generally focus on a single inequality indicator, primarily the GINI
index (Salti 2015; Arslan 2019; Tung 2020). Only Sayed (2020) considered three
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levels of inequality in the case of Lebanon, whereas this paper examines four for dif-
ferent targeted countries.

Secondly, as a novelty, this study is one of the first to employ the Bayesian Model
Averaging (BMA) estimator to distinguish between primary and auxiliary determi-
nants of inequality. The rest of the papers follow either theoretical approaches (Jong
and Dutt, 1996; Konishi and Maebayashi 2016; Borissov and Kalk 2020; Chatzouz
2020;) or econometric models by survey (Arslan 2019), cross-country (Salti 2015),
panel (Tung 2020) or Autoregressive Distributed Lag (ARDL) approach and Error
Correction Model (ECM) forms (Sayed 2020). As Hinne et al. (2020, p. 202) note,
compared with the classical econometric tool, the BMA has several advantages: (1)
"reduces the overconfidence (i.e. underestimated uncertainty) that emerges when
model uncertainty is ignored"; (2) "results in optimal predictions under several loss
functions, such as the logarithmic or the squared error loss"; (3) "avoids the all-or-
nothing mentality that is associated with classical hypothesis testing, in which a
model is either accepted or rejected wholesale. In contrast, BMA retains all model
uncertainty until the final inference stage, which may or may not feature a discrete
decision"; (4) "procedures based on the selection of a single best model may yield
sudden changes in estimates when the observation of new data, or the repetition of
an experiment, leads to the selection of a different best model"; (5) "is relatively
robust to model misspecification."

Third, the paper provides a valuable comparison between the EMCCA and
WAEMU groups, considering their socio-economic characteristics and corruption
to mediate the “public debt—inequality’ nexus. The existing literature offers a more
restrictive palette of controls as dictated by econometric methodology characteris-
tics (Salti 2015; Arslan 2019; Sayed 2020; Tung 2020).

The remaining part of the study is organized as follows: Sect. 2 reviews the litera-
ture, Sect. 3 presents the methodology and data, Sect. 4 discusses the results, while
Sect. 5 concludes by highlighting the main policy implications.

2 Literature review

Economic growth has been achieved in developing countries across Europe, Asia,
and Africa in recent decades, and recent studies have analysed the most significant
determinants of economic growth in these regions. For example, the bank capital-to-
asset ratio is a prominent factor for growth in countries such as Bolivia, the Czech
Republic, Estonia, Malaysia, Peru, Poland, and Thailand (Batrancea et al. 2022a),
while exports, imports, foreign direct investment inflows and outflows, social contri-
butions, and wages are the foundation of growth in 36 European economies (Batran-
cea et al. 2022b). Similar analyses consider various other factors, such as interest
rates, business angels, bank support, and public support (Batrancea et al. 2022c¢);
income, the rate of young employees, and educational attainment level (Batrancea
2023); or exports, gross capital formation, and gross domestic savings (Batrancea
et al. 2021). Moreover, a recent paper claims that increased investments and green
policies are essential for sustaining economic growth across the fifty nations ana-
lysed (Batrancea et al. 2023a).
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However, many studies have demonstrated that economic growth leads to a more
equitable distribution of income across the population (Soubbotina and Sheram
2000; Besley and Burgess 2003; Bourguignon et al. 2004). These papers also empha-
size that better-targeted financial services for poor populations help reduce income
inequalities among them (Bourguignon et al. 2004; Beck et al. 2007; McKenzie and
Woodruff 2008).

The literature on the determinants of income inequality is extensive and contin-
ues to grow, covering economic context, structural factors, labour endowment, and
institutional environment.

Economic context factors highlight the importance of the economic environ-
ment in shaping income inequality. Several studies identify country characteristics
that influence inequality. For instance, Nandelenga and Oduor (2020) focus on sub-
Saharan Africa, noting both short- and long-term asymmetric impacts of financial
inclusion on income disparity (e.g. liquidity liabilities and credit to the private sec-
tor). They argue that GDP per capita stimulates the reduction in income inequality, a
hypothesis supported by Sylwester (2002). Conversely, Salti (2015) argues that GDP
per capita has positive effects on the Gini coefficient. Purba et al. (2019), focussing
on the West Coast Region in North Sumatra, Indonesia, from 2012 to 2016, find that
gross fixed capital formation positively impacts inequality. In contrast, Ames et al.
(2002) demonstrate a positive link between inflation rate and inequality, whereas
Nandelenga and Oduor (2020) claim a negative connection between trade openness
and income distribution.

Tax burden is another crucial factor in assessing inequalities, as Lambert (1993)
argues that a progressive tax schedule can reduce inequality. Poterba (2007), focus-
sing on the USA, demonstrates that reducing the average tax burden for specific
income quartiles increases the share of income in those groups, thereby addressing
income distribution issues. Joumard et al. (2013), who suggest that reducing income
inequality in OECD countries through tax burden and transfers depends on the size
and progressivity of each tax, draw similar conclusions.

Economic structure determinants are also significant. For example, Moore (2009)
emphasizes that the construction sector can reduce inequality, whereas the effects of
the industry, manufacturing, and services sectors are mixed and depend on various
factors. Additionally, Bourguignon and Morrisson (1998) argue that increasing pro-
ductivity in traditional agriculture can alleviate inequality and poverty, but a decline
in agricultural activity tends to increase inequality in developing countries (Ander-
son et al. 2009).

Labour endowment factors are also crucial. Sitthiyot and Holasut (2016), using a
sample of sixty-nine countries, highlight that the relationship between inequality and
population is nonlinear. According to Sulemana et al. (2019), there is a strong link
between urbanization and income inequality in the SSA, covering 48 countries from
1996 to 2016. However, Chakravorty (1993) finds consistent results only for urban
population and inequality. In contrast, Oyvat (2010) argues that urbanization does
not increase income inequality but reduces it by narrowing the urban—rural income
gap. Batrancea et al. (2023b) mention that the predictors with the strongest influ-
ence on economic growth in Western European regions are disposable household
income, inter-regional mobility, housing indicators, and labour force participation.
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In Eastern Europe, the main determinants are housing indicators, internet broad-
band access, and air pollution. Under the pressure of population growth, unemploy-
ment and its structural implications have been the focus of extensive research. For
example, Saunders (2002) demonstrates that unemployment increases the risk of
poverty, while Albrecht and Albrecht (2007) argue that high female unemployment
rates exacerbate inequality. In contrast, Sylwester (2002) finds that education spend-
ing reduces income inequality in cross-sectional analysis. Similarly, Cardak (1999)
asserts that education expenditure diminishes income inequality, though Artige and
Cavenaile (2023) identify a U-shaped relationship. Celikay and Sengur (2016) pro-
pose that while an initial increase in education expenditure may raise inequality in
the short-run, it reduces inequality in the long-run. Differently, health expenditure
per capita shows a negative correlation with income inequality according to Torul
(2020), while Jianu (2020) finds that both health and education expenditures reduce
inequality in the EU. Doumbia and Kinda (2019) reinforce these findings in an
83-country study, highlighting that higher education and health spending decrease
income inequality in the long-run. By analysing labour and capital inequality, Luo’s
(2019) investigations show that labour inequality increases debt, while capital ine-
quality leads to a reduction in debt levels in these economies. Additionally, results
obtained by Batrancea (2021), estimated using panel GMM, indicate that proxies
for economic growth and inflation significantly influence economic sentiment, with
positive implications for inequality reduction.

Finally, many authors also examine institutional environment determinants, with
corruption being widely discussed. Gupta et al. (1998) conducted a cross-national
analysis on how corruption adversely affects income distribution and poverty.
They constructed an inequality model using the Gini coefficient to measure income
inequality and various corruption indices. Their findings indicate that increasing
income inequality due to corruption not only reduces economic growth but also
exacerbates poverty. The authors also highlight that tax evasion, favouring wealthy
elites, diminishes the tax base and contributes to greater income inequality. In con-
trast, Karstedt (2001) studied corruption’s impact on income distribution across 35
OECD countries. The results reveal that countries with high income inequality tend
to exhibit higher levels of corruption. Conversely, nations with higher secondary
graduation rates and more women in government positions experience lower levels
of corruption. The relationship between corruption and income inequality is non-
linear, suggesting that once a certain level of income equality is achieved, corrup-
tion declines exponentially. Using the Human Poverty Index (HPI) based on a sam-
ple of 97 developing countries from 1997 to 2006, Negin et al. (2010) propose that
corruption and poverty are mutually reinforcing, with causality operating in both
directions. Turning to other institutional factors, Chong and Grandstein (2007) pre-
sent a study demonstrating that improvements in institutional quality reduce income
inequality.

In the SSA countries, various determinants have been investigated, ranging from
financial development (Zhang and Naceur 2019; Tchamyou et al. 2019) and endemic
diseases (Soludo 2003) to net Foreign Direct Investments (FDI) (Gohou and Sou-
maré, 2012) and access to microfinance (Bangoura et al. 2016).
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Despite its importance for income distribution, public debt has not been exten-
sively explored among the factors influencing inequality. The literature presents two
main strands of research on this topic.

The first strand suggests a positive effect of public debt on inequality. For
instance, Tung (2020) examines 17 developing and emerging Asia—Pacific countries
and finds that public debt has a negative impact on inequality. Similarly, Jong and
Dutt (1996) present a theoretical model demonstrating that public debt can reduce
income inequality under specific conditions. Conversely, Topuz (2021) identifies a
beneficial impact of domestic public debt on income inequality in Turkey. In con-
trast, the second strand of literature argues that public debt exacerbates inequality
through various channels. Konishi and Maebayashi (2016) theoretically show that
increasing debt leads to higher inequality. Borissov and Kalk (2020) support this
finding in their theoretical work, where they suggest that public debt exacerbates
inequality. Chatzouz (2020) defends this view using a stylized Diamond model,
highlighting that public debt increases income inequality. With a different method-
ology, Sayed (2020) obtains positive effects of public debt on inequality in Leba-
non by following an ARDL analysis. Similarly, Arslan (2019) focuses on Turkey
and concludes that reducing debt improves income inequality. Karlin (2018) exam-
ines OECD countries and indicates a negative impact of both external and internal
debt on inequality, with external debt having a stronger effect in reducing income
inequality compared to internal debt. Finally, Salti (2015) analyses data from 120
countries between 1990 and 2007 and observes that as as the share of public debt
augments, the Gini coefficient has higher values.

Studies investigating the influence of public debt on inequality in the SSA region
are limited. In this regard, we only have Cornia’s (2016) contribution, which sug-
gests that debt cancellation reduced the Gini coefficient in SSA between 1990 and
2011. In other words, an increase in external debt exacerbates inequality. Obiero
and Topuz (2023) highlight a one-way causal relationship between public debt and
inequality in Sub-Saharan African (SSA) countries, specifically from public debt to
inequality. The increasing levels of inequality as public debt rises can be explained
by the debt redistribution theory, which suggests that debt exacerbates the wealth
gap by redistributing income from the poor to the rich. Furthermore, Obiero and
Topuz (2022) find that both internal and public debt have a negative long-term
impact on inequality in Kenya. They observe a one-way causality from internal debt
to income inequality, whereas no causal relationship exists between public debt and
income inequality. In a more recent study, Andoh et al. (2023) demonstrate that a 1%
increase in public debt leads to approximately a 0.17% rise in inequality in Africa.
Notably, this effect doubles when the public debt ratio reaches 57.47%.

It is noteworthy that there is a lack of literature considering public debt as a sig-
nificant determinant of inequality in SSA countries. Moreover, no study examining
inequality under debt pressure has investigated the revenue quartiles to ensure the
robustness of the link. Additionally, despite the proliferation of corruption in the
SSA region, no study has explored how public debt mediates its connection with
inequality while accounting for this endemic phenomenon. In this context, we aim to
fill the identified literature gaps related to SSA by addressing all these aspects.
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3 Methodology and data
3.1 Methodology

In order to test if the revenues inequality is explained by public debt in the SSA,
two important aspects arise: first, there is a large number of explanatory variables
derived from literature, and second, the model specifications used in analyses are
configured according to the researchers’ visions.

This context induces a model selection problem related to the variable identifica-
tion as the true statistical model is unknown. The BMA methodology is appealed to
fix this issue by following the proposal of Magnus et al. (2010).

The core idea of the model-averaging method is that it estimates the parameters of
interest conditional on each model, further calculating an unconditional estimate of
their related weighted average. Having as ground the standard BMA, Magnus et al.
(2010) offer a generalized framework by discriminating between focus and auxil-
iary regressors. The focus regressors refer to the classical determinants of income
inequality as they are stated by literature, while the auxiliary regressors are derived
from the new theory, being the subject of testing.

As Fragoso et al. (2018) note, the BMA is an extension of the Bayesian infer-
ence methods that suppose the model space M ={M,, k=1, 2,..., K}, where k is the
set of probability distributions related to the likelihood function L(Y16,, M,) of the
observed data Y, 8, being the vector of parameters in model M,. The prior density of
0, under M, is I1(6,, M,). In this case, the posterior distribution using Bayes’ theo-
rem is:

_ L(Y16,, M, )11(6;. M)
[ L(Y16,, M)T1(6,, M)

(6,17, M,) (1)

where the integral denotes the marginal distribution of the dataset regarding all the
parameters in model M,. Based on posterior distribution, the model’s marginal like-
lihood can be calculated as:

(Y |M) = [ L(Y|6,, M)TI(6,, M, )d6,, 2)

Supposing there is a probability mass function I1(M,) related to all models, with
k=1, 2,..., K, the posterior model probabilities obtained based on the Bayes’ theo-
rem is as follows:

_ I(riM)n(m,)
1Y) = ZZ=1H(Y|Mk)H(Mk)’ @

The connection between the above posterior model probabilities and use of
Bayes’ theorem can also be identified, the Bayes factor of model k against model m
being:
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_ I(M,|Y) )
Further, Eq. (3) can be written as:
BF,,,[1(M,)

II(M,|Y) = ,
(M; 1Y) % BE (M) )

Two directions depict the use of model probabilities. The first direction is related
to the posterior probabilities as a straightforward model selection criterion, while
the second supposes a quantity of interest A as the covariate or future observation,
the marginal posterior distribution across all models being:

K
M(A|Y) = ZH(A|Y,Mk)H(Mk|Y). (6)
k=1

The BMA methodology a la Magnus et al. (2010) is employed by considering
three scenarios: the first scenario includes all SAA countries (i.e. 'whole sample’),
while the second and third scenarios separately cover the EMCCA and WAEMU
groups (Table Al, Appendix). All scenarios are computed by alternatively testing
public debt, and the public debt interacted with corruption by following in this way
Stiglitz (2002).

According to Camarero et al. (2021, p. 9), "One potential disadvantage of using
such a large number of potential explanatory variables in a sample including hetero-
geneous countries is that the number of covariates with high inclusion probability
increases". Considering more homogenous groups, we deal with such potential dis-
advantage in the BMA estimator.

The validations of coefficients and quality of estimations are indicated by esti-
mated posterior means and their standard errors, #-ratios, posterior inclusion
probabilities (i.e. PIP—the posterior probability that a variable is included in the
model), and one-standard error bands (De Luca and Magnus 2011, pp. 532-533).
The regressors are robustly correlated with the dependent variable if the #-ratios are
greater than 1 in absolute value (i.e. one-standard error band does not include zero)
or their posterior inclusion probabilities exceed 0.5 (Raftery 1995).

For robustness check reasons, the basic Instrumental Variable panel (IV panel)
estimator is employed for each scenario: 'whole sample’, EMCCA and WAEMU.
Herein, the estimator is useful due to the impossibility of using the Generalized
Method of Moments (GMM) when N<T (Roodman 2009), untreated endogeneity
in the Fixed- and Random-Effects panel models (Mutascu and Murgea 2020), and
the inappropriateness of the Pooled Mean Group (PMG) approach when both N and
T are small (Pesaran et al. 1999). Endogeneity due to reverse causality is primarily
expected between inequality indicators and public debt. To address this, the lags of
public debt are considered as the main instruments.
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3.2 Data

A sample of 14 countries is employed to assess the robustness of public debt as a
determinant of income inequality in SSA countries using the Bayesian Model Aver-
aging (BMA) estimator from 1997 to 2019. Two sub-samples are also analysed:
EMCCA (6 countries) and WAEMU (8 countries), considering their socio-economic
characteristics.

The dependent variable, income inequality, is captured through four dimensions:
top income as 10% share of income (I10), middle income as 40% share of income
(I40), and bottom income as 50% share of income (I50). All three scenarios (i.e.
whole sample, EMCCA and WAEMU) are computed by using those dimensions one
by one.

The interest regressor is the public debt, representing an auxiliary determinant
to be tested via the BMA methodology. It represents the central government debt
as a percentage of GDP. An additional auxiliary determinant is also proposed, as
interacted public debt—control of corruption variable (i.e. product between public
debt and control of corruption). This variable examines how corruption influences
the relationship between public debt and inequality, following insights from Stiglitz
(2002).

A set of variables serves as focus regressors, being organized in four groups. The
first group reflects the economic context, including: the GDP per capita, gross fixed
capital formation, inflation rate, tax burden and trade openness. The second group
stands for the economic structure, being related to the size of industry, agriculture,
and services. The third group reveals the labour endowment, reflecting population,
urban population, unemployment, female unemployment, education and health
expenditures. Finally, the fourth group is related to the institutional environment,
containing: corruption control, government effectiveness, political stability, regu-
latory quality, rule of law, voice and accountability, property rights and govern-
ment integrity. Not at least, a dummy-group variable controlling for the EMCCA-
WAEMU characteristics is also entered only in the scenario *whole sample’.

All explanatory variables are inspired by literature, being widely used in empiri-
cal studies in the field. Moreover, in order to deal with endogeneity, several variables
are considered in their lagged forms, especially to avoid simultaneity with respect to
the outcome variable (Camarero et al. 2021).!

Both auxiliary and focus regressors are treated in logarithm forms or percentages,
except for indexes and dummy. Their description, units of measurement, sources and
expected signs are presented in Table A2 (Appendix), while the descriptive statistics
of the sample are shown in Table A3 (Appendix).

! There is a prolific literature devoted to the reverse link, running from inequality to: growth and unem-
ployment (Yumna et al. 2015), investments (Carrera and De la Verga, 2019), inflation (Beetsma and Van
Der Ploeg 1996), taxation (Islam et al. 2018), population and urbanization (Liddle 2017), female par-
ticipation (Asongu and Odhiambo, 2020), education (Thorson and Gearhart 2018), health (Dorling et al.
2007) or institutions (Chong and Grandstein, 2007).
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4 Results

The outputs of testing the public debt as a determinant of inequality are presented in
Tables A4-A7 (Appendix) for each scenario by separately considering 11, 110, 140
and I50 dimensions. The robust determinants are highlighted in bold (i.e. PIP>0.5
and posterior mean in absolute value greater than standard error = f-ratio> 1),
being retained for final interpretation only those regressors which are relevant in the
"whole sample’ scenarios at least.

Dummy-group variable is robust in almost all cases, validating the existence of
socio-economic heterogeneity between groups. The positive posterior mean value
for both I1 and 110, and a negative mean value for 150 (i.e. 140 is not conclusive)
reinforces the idea that the inequality is visibly higher in the EMCCA than in the
WAEMU group but only for top incomes, while a lower inequality among poor peo-
ple is observed in the WAEMU.

The most important finding is revealed by public debt estimations. For the *whole
sample’, public debt seems to be a robust determinant of inequality. Its posterior
positive mean in I1 and I10 cases, and negative in 140 and 150. In other words, 140
and I50 decrease to the detriment of 11 and 110 as debt extends, registering a wealth
transfer from the rich to the poor. The results are not in line with Cornia’s (2016),
who states that an increase in external debt accentuates inequality. Curiously, public
debt is not conclusive in the EMCCA but maintains its robustness in the WAEMU,
except for 140 where the related PIP is near 0.5 threshold.

Regarding the focus regressors, gross fixed capital formation is a robust deter-
minant of inequality only for the whole sample’ and WAEMU. Its posterior mean
has a negative sign for I1 and I10 cases, and a positive sign for 140 and 150. This
shows that fixed capital investment represents a solution to reduce income inequal-
ity among the rich, especially in groups dominated by the agriculture sector. Fixed
investments seem to attenuate inequality among rich people but accentuate inequal-
ity among the poor. This result confirms Purba et al. (2019), even though different
samples and methodologies are applied.

Inequality is explained by the tax burden for the "'whole sample’ and EMCCA. Its
distortive effect runs from poor to rich people (i.e. the posterior mean is positive for
I1 and I10, and negative for the rest), being more pronounced in economies domi-
nated by natural resources. The output validates Lambert (1993) and Joumard et al.
(2013), as under certain conditions, a higher tax burden can mitigate overall inequal-
ity, with beneficial effects for the poor.

Agriculture is a robust determinant of inequality in all scenarios, but with oppo-
site effects across groups, partially confirming Anderson et al. (2009). In the whole
sample’ and EMCCA scenarios, the positive posterior mean in I1 and I10 cases, and
negative in 140 and 150 show that the extension of this sector represents a solution
to reduce inequality among the poor for economies dominated by natural resources.
The effect is reversed in the WAEMU, challenging the role of agriculture as the
dominant sector in combating inequality.

Unemployment strongly drives inequality in all scenarios, with the same effect.
Here, its posterior mean is negative in I1 and 110 cases and positive for 140 and 150,
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pointing out that joblessness is generally assimilated with high inequality among
the poor. This finding fully confirms Saunders (2002), who sees unemployment as a
main determinant of poverty.

Not least, health is a robust determinant for the 'whole sample’ and WAEMU,
but with different effects across them. The case of the 'whole sample’ underlines
the role of health to run inequality in the SSA, improving the income status for poor
people as Torul (2020) or Jianu (2020) sustain. Interestingly, the effect is reversed in
the WAEMU group and not conclusive in EMCCA, stating the idea that the health
system is beneficial for poor people.

Finally, out of institutional regressors, only government effectiveness and politi-
cal stability are robust to inequality. Inequality is explained by government effective-
ness in the "whole sample’ and WAEMU, its related posterior mean being positive
in I1 and 110 cases, and negative for the rest. The improvement of public services
seems to be less beneficial for rich people, positively affecting the poor, especially
in the WAEMU. Political stability is also robust to inequality in all scenarios, reg-
istering opposite effects only in the EMCCA compared with the 'whole sample’
and WAEMU. Stable governance seems to preserve the income of the rich in the
EMCCA as well as the income of the poor in the WAEMU. Both findings are par-
tially in line with Chong and Grandstein (2007), additionally highlighting the impor-
tance of institutional factors for inequality.

The results of testing the interacted public debt—control of corruption as a deter-
minant of inequality are shown in Tables A8-A11 (Appendix). I1, 110, 140 and 150
dimensions are separately treated in each of the three scenarios. Dummy-group
focus regressor is still robust to inequality, with the exception of 140 case, support-
ing the idea of socio-economic heterogeneity in the SSA, with a higher inequality
registered for top income in the EMCCA group.

Interestingly, contrary to the outputs strictly devoted to public debt, herein the
effects of inequality are opposite when the public debt is impacted by corruption.
For the *whole sample’, the posterior mean is negative for I1 and 110 and positive for
140 and 150, revealing that public debt is beneficial for the rich but only under good
control of corruption. This finding is not in line with Stiglitz (2002), who empha-
sizes the major role of corruption in the ’public debt—inequality’ nexus.

This effect remains robust in the EMCCA but only for I1 and 140, denoting that
both 110 and 150 are rather not affected. Moreover, public debt accentuates inequal-
ity among poor people (i.e. the I50 group) despite good control of corruption in the
WAEMU. The findings highlight that corruption via public debt has an asymmetri-
cal effect on inequality, being more visible in the EMCCA at top inferior and middle
incomes.

Out-of-focus regressors, tax burden, size of agriculture, unemployment, and
political stability remain robust to inequality, as in the case of public debt panels,
also maintaining their effect signs. Gross fixed capital formation and government
effectiveness are not conclusive, indicating that many private investments and gov-
ernment services in the SSA are related to corruption phenomena.

It is noteworthy that trade openness becomes robust to inequality for the *whole
sample’ and WAEMU. In both situations, the posterior mean is positive for 11
and 110, and negative for 140 and I50. This shows that international trade, where
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agriculture makes a crucial contribution, is more beneficial for the poor than the
rich. Two aspects also are important. First, there is a more pronounced diversifica-
tion of exports for the WAEMU countries compared to those of the EMCCA (Car-
rere 2013). Second, there is a significant intra-regional trade supplement observed
in the WAEMU but not in the EMCCA (Carrere 2013). Moreover, the EMCCA is
strongly dependent on mining and petroleum sectors (e.g. petroleum, minerals), par-
ticularly making the group countries vulnerable to the volatility of related prices.
Additionally, the specialization in natural resource extraction negatively affects eco-
nomic growth as the weak intra-regional trade flow between the EMCCA countries
has failed to contribute to their economic growth (Diaw and Lessoua 2013).

In both panels, the rest of regressors are either statistically insignificant or they
are not conclusive in the *whole sample’ scenario by covering all I1, 110, 140 and
I50 cases.

Summarizing, the findings show that public debt is a relevant determinant of ine-
quality in the WAEMU group, characterized especially by the agriculture sector. Its
effect on income distribution is rather neutral in the EMCCA. These findings par-
tially confirm the overall positive (Tung 2020) or negative role of debt on inequality
stressed by Salti (2015), Konishi and Maebayashi (2016), Arslan (2019), Chatzouz
(2020), Borissov and Kalk (2020), and Sayed (2020). In contrast to their studies, this
analysis incorporates various income levels and employs a different methodology
and dataset.

The results of robustness check are presented in Table A12 (Appendix). IV panel
estimations clearly shows that public debt remain robust to 11, 110, 140 and 150, gen-
erally maintaining their sign from BMA approach. More precisely, in the 'whole
sample’ scenario, public debt is significant and positively correlated with I1 and
10, and significant and negatively correlated with 140 and I50, fully confirming the
BMA estimations. The same significant signs are registered for both EMCCA and
WEAMU, with exception of I50 in EMCCA region, reinforcing the main validated
correlations from BMA approach. Among validated controls in BMA estimations,
all of them remain robust to I1, 110, 140 and 150 (i.e. gross fixed capital formation,
tax burden, size of agriculture, health, government effectiveness and political stabil-
ity), preponderantly maintaining the significance and signs over all scenarios, with
exception of unemployment. Not least, dummy group variable in ’whole sample’
scenario confirms its sign from BMA approach—positive for I1 and 110, and nega-
tive for 140 and I50. This confirms that inequality among top incomes is higher in
the EMCCA compared to the WAEMU, while inequality among the poor is lower in
the WAEMU region. Finally, Pagan-Hall tests indicate homoscedasticity of the dis-
turbances in almost all cases, while Wu-Hausman F-tests affirm that the regressors
are exogenous in all models. Both tests strongly prove the accuracy of performed
estimations.

The study has several limitations, including the lack of data for a longer period of
time, the inclusion of only widely used determinants of inequality as focus regres-
sors, and the lack of alternative measures for targeted output.
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5 Conclusion

In this paper, we analyse whether revenue inequality can be explained by public debt
in the SSA, more precisely in the EMCCA and WEAMU regions. The core method-
ology is represented by the BMA estimator over the period 1997-2019. Although
the two regions are both monetary unions, the public debt and inequality for top
incomes are sensible higher in the EMCCA, endowed with natural resources, com-
pared with WAEMU, dominated by agriculture.

The main findings show that public debt is a robust determinant in the WAEMU.
As debt increases, inequality rises for the top incomes, and a wealth transfer from
the rich to the poor is also observed under debt expansion. Both gross fixed capital
formation and the size of agriculture are robust factors of inequality. Fixed capi-
tal investment has the potential to mitigate income inequality among the rich, par-
ticularly in groups dominated by the agriculture sector, while expanding agriculture
appears to be a viable solution to reduce inequality among the poor in economies
dominated by natural resources. Furthermore, inequality can be explained by health
services, quality of governance, and political stability, which generally have positive
effects on poor people. This denotes that the governance outputs are asymmetrically
shared across the population, preponderantly advantaging the poor people. Interest-
ingly, public debt can decrease inequality among the rich, exacerbating inequality
among poor people, but only under strict control of corruption. Here, international
trade is more beneficial for the poor in agrarian countries than for the rich, high-
lighting the protective effect of low price volatility in those economies compared to
countries dominated by natural resources.

Public debt is generally a neutral determinant in the EMCCA, but it can be influ-
enced by controlling corruption. In this case, debt has an asymmetrical influence
on inequality, running from the very top to middle income. Without corruption’s
influence, the tax burden remains a negative factor only affecting the distribution of
top incomes, which can be offset by stable governance. Unemployment in the whole
SSA shows that occupation can significantly improve inequality among the poor.

In summary, high public debt in the WAEMU group is typically linked to low
inequality among the poor, which harms the rich, while it tends to have a neutral
impact on the EMCCA.

In the WAEMU countries, a higher public debt may lead to policies or invest-
ments that benefit the poorer segments of society, potentially reducing income
inequality among them. Conversely, high public debt in the WAEMU group could
potentially harm the wealthy, possibly by increasing taxes or reducing incentives for
private investment. However, debt can induce a better distribution of income among
the rich, especially in the EMCCA, but only under strict corruption control. This
indicates that under transparent and accountable governance, public debt may fund
projects or initiatives that benefit a broader segment of society, particularly those
involved in agricultural businesses, including the wealthy.

As for policy implications, leveraging public debt effectively requires a nuanced
approach tailored to the specific socio-economic context of each region. Policies
should prioritize inclusive growth, mitigate inequality, and maintain fiscal prudence
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under transparent governance to maximize the positive impact of public debt on
societal welfare.

Concretely, given that high public debt in the WAEMU region is associated with
low inequality among the poor, policymakers could consider leveraging public
debt to fund targeted policies and investments. These adjustments should focus on
enhancing education, healthcare, and infrastructure in poorer regions to uplift disad-
vantaged communities and reduce income inequality. Policymakers should be mind-
ful of the potential negative impact of high public debt on the wealthy in WAEMU.
Measures could include maintaining a balanced approach to taxation and ensuring
incentives for private investment remain attractive to prevent economic slowdown
and maintain wealth creation.

In EMCCA countries, where public debt tends to have a neutral impact on ine-
quality but can benefit income distribution among the rich under strict corruption
control, policymakers should prioritize strengthening anti-corruption measures. This
includes enhancing transparency in public spending and improving governance to
ensure that debt-funded projects effectively benefit all segments of society, includ-
ing agricultural businesses and the wealthy. Under transparent governance, policies
should aim to foster inclusive growth by supporting sectors that create employment
opportunities and promote sustainable development.

Not least, effective oversight mechanisms, robust fiscal management, and stake-
holder engagement to ensure that debt is used responsibly and equitably to benefit
all societal segments are expected to be implemented in both WAEMU and EMCCA
regions. Moreover, policymakers should consider sector-specific investments funded
by public debt, particularly in sectors like agriculture, which can have multiplier effects
on employment and income generation, benefiting both the poor and the wealthy.

Further research should consider extending the SSA panel to all African coun-
tries using a larger set of controls and different investigation periods. The inclusion
of economic and pandemic shocks should also be considered to capture the behav-
iour of the ’debt-inequality’ nexus under such turbulences.

Appendix

See Tables 1, 2,3,4,5,6,7,8,9, 10, 11 and 12.

Table 1 Sample of countries

Sample of Countries included Number of
countries countries
Whole Benin, Burkina Faso, Cameroon, Central African Republic, Chad, 14
sample Congo, Rep., Cote d’Ivoire, Equatorial Guinea, Gabon, Guinea-
Bissau, Mali, Niger, Senegal, Togo
EMCCA Cameroon, Central African Republic, Chad, 6
Congo, Rep., Equatorial Guinea, Gabon
WAEMU Benin, Burkina Faso, Cote d’Ivoire, Guinea-Bissau, Mali, Niger, 8

Senegal, Togo
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