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Abstract

Despite extensive research on the effects of public debt on
economic outcomes, there is a lack of studies on the channels
through which it can impact well-being, especially in Africa.
This study aims to fill this gap by examining the influence of
public debt on well-being through education and health
spending channels in 41 African countries from 2012-2021. We
specify a panel equation with an interaction term between
public debt and social spending and estimate it employing the
Two Stage Least Squares method. Findings show a negative
relationship between public debt and well-being which is
mitigated by public spending on education and health. The
analysis suggests that investing in education or health can
counteract the negative effects of public debt on well-being,
offering valuable insights for African nations to enhance well-
being.

Introduction

Public debt refers to the money a government borrows to fund its
activities and projects, which it must repay with interest. Theoretically,
public debt is one key for financing sustainable development because it
enables governments to invest in infrastructure, education, and other areas
essential for long-term economic growth and poverty reduction (Barro,
1979). Based on this assumption, African countries continue to experience a
rapid increase in public debt to finance their economies. The regional ratio of
general government debt to GDP grew from 32.2% at the end of 2014 to an
estimated 45% by the end of 2017 (Caselli and Wingender, 2018). The median
public debt-to-GDP ratio has continued to increase, reaching 61.9% in 2023.
Moreover, the median public debt almost doubled, from 25% to 46% between
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2013 and 2023 (UNCTAD, 2024). However, the issue of the public debt’s
benefits for Africa arises insofar as well-being in this region lags all other
regions of the world (UNECA, 2022). Hence, there is a need in the context of
"Redefining African Futures” to ensure that public debt in Africa contributes
to enhance well-being and build resilience, rather than strengthen
vulnerabilities.

Well-being is a multidimensional concept, which can be defined
subjectively or objectively!. The study adopts the objective view, where well-
being is achieved when society, forming the foundation of the state, creates
conditions and opportunities for individuals to realize their potential as
human beings, fulfill their potential, and attain the desirable aspects of life
that people seek (Alatartseva and Barysheva, 2015). In this line, well-being
includes income level, education, healthcare, societal options, and the
development of subjective components (Stiglitz et al., 2009). One indicator
which considers these dimensions of well-being is Inequality-adjusted
Human Development Index scores (IHDI). Regarding this indicator, Africa
has the highest contribution to the overall loss of well-being. The proportion
increased from 33.3% in 2014 to 33.9% in 2022. In 2014, 41 out of 54 African
countries had an IHDI score below 0.50, while in 2022, 40 out of 54 countries
had scores below 0.50, indicating significant inequalities in health, education,
and income among populations (UNDP, 2015; 2024).

The direct relationship between public debt and well-being is still
controversial. Empirical studies have shown mixed evidence, with some
indicating negative effects (Bjernskov et al., 2007; Kang and Rhee, 2024) and
others suggesting positive effects (Kose et al., 2020; Ostry et al., 2015).
Moreover, recent African data show no correlation between public debt and
well-being. For instance, in 2022, the Seychelles had the highest IHDI score
(0.715) with a percentage of government debt (%GDP) at 58.34%, while the
Central African Republic, Chad, Mali, and Niger had similar percentages of
government debt (%GDP) but the lowest IHDI scores. On the other hand,
Cabo Verde had the highest government debt (% of GDP) at 127.50% the

'For a discussion on the subjective and objective approach, please see Alatartseva and
Barysheva (2015) and McGillivray and Clarke (2006).
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same year, with a medium IHDI score (0.471) (IMF historical debt database,
2024; UNDP, 2024).

Moreover, empirical studies since Musgrave (1972) have shown
conflicting results on the effects of high public debt. Song et al. (2012) argue
that increased public debt benefits citizens in the short term but can lead to
economic vulnerability in the long term. Sanz and Veldzquez (2007) and
Seater (2013) link higher government debts to increased social expenditures.
Conversely, Blanchard (2019), Fosu (2007), and Lora and Olivera (2007)
suggest that high government debts result in austerity measures and cuts to
social services.

Despite the expanding literature on the effects of public debt on
economic development (Law et al., 2021; Panizza and Presbitero, 2014), there
are few studies focused on the channels through which debt can impact well-
being. This article fills this gap by contributing to the literature on the indirect
effects of public debt. Specifically, this paper extends the existing literature
on public debt, which interests economists and policymakers by examining
the role of spending on education and health in the relationship between
public debt and well-being. To the best of our knowledge, this study presents
the initial international analysis on the indirect effect of public debt on well-
being in Africa.

The rest of the paper is structured as follows: Section 2 presents the
analytical framework. Section 3 presents the empirical design of the study.
Section 4 shows the empirical findings, and Section 5 concludes the analysis.

Analytical framework of relationship between public debt and well-being

To achieve our objective, we use a framework based on Essama-
Nssah and Moreno-Donson (2013) and Zhao et al. (2019) to explore how
public debt affects well-being. We assume that public debt can influence
well-being using borrowed funds, as governments borrow to finance various
projects like education, health, infrastructure, and regulating economic
operations. In this vein, the public provision of these various projects can
create conditions and opportunities for individuals to realize their potential
as human beings (optimistic scenario part a of Figure 2). However, if such
debt continues to accumulate above the debt ceiling, there can be serious
consequences for well-being. Indeed, a substantial portion of revenue is
diverted from social services to debt repayment and crowding out private
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investment (pessimist scenario part b of Figure 2). This negative impact is
also recognized by Zhao et al. (2019). Figure 2 depicts the conceptual
framework of the study on public debt's impact on well-being in Africa.

a. Optimist scenario

Public Supplement Improve
Enhance
debt of financial e infrastructures .
. — well-being
resources Improve social
spendings

(education and
health) Response

to crisis
b. Pessimist scenario
Public Feduce soc1at1 spendings due Reduce well-
debt 0 repayment pressure bein
Crowd out private I &
investment

Figure 1: Mechanism of the effect of public debt on well-being

Source: Author, adapted from Essama-Nssah and Moreno-Donson (2013) and Zhao et al.
(2019).

Empirical design

Data

In this study, unbalanced panel data from 41 African countries over
2012-2021 were used. The study period and sample size were based on data
availability. Descriptive statistics for all variables are presented in Table 1,
and the countries included in the study are listed in Appendix Al.
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Table 1: Summary statistics of variables

Variables Observations Mean Standard Minimum Maximum
deviation

IHDI 407 035 0.09 0.18 0.58

Central  government 410 513 30.22 7.09 275.04

debt (%GDP) 5

Domestic government 410 1.88 1.31 0.14 6.12

health  expenditures

(%GDP)

Government 361 436 192 1.57 10.32

expenditures on

education (%GDP)

Individuals using the 399 251 19.87 1.05 88.13

Internet (% of 3

population)

Military  expenditure 372 1.74 111 0.26 6.69

(% of GDP)

Rule of law 410 - 0.52 -1.85 0.66
0.66

Ethnic fractionalization 400 0.63 0.25 0 0.93

index

Landlocked status 410 029 045 0 1

dummy

Source: Author, using IMF historical debt database, UNDP Center and World
Development Indicators (WDI) databases

Dependent variable (IHDI)

The main outcome variable of this study is well-being, measured by
the IHDI for two main reasons. Firstly, IHDI provides a more nuanced and
realistic assessment of well-being in Africa. Unlike other indices like the
Human Development Index and Human Poverty Index, the IHDI considers
inequalities in access to healthcare, education quality, and income
distribution, which are pronounced within African countries and among
different demographic groups (Sachs et al., 2024). This adjustment ensures
that the measure reflects not only average achievements but also the impact
of inequality on income, education, and health outcomes. Secondly, the IHDI
is comparable across countries and regions and widely used by international
organizations, governments, and researchers. Data were obtained from the
UNDP data center.
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Interest variables

The first variable of interest is public debt, measured by central
government debt (% GDP). This indicator includes both domestic and
external debts, offering a comprehensive view of the government's financial
commitments and reflecting the country's fiscal health and stability. In
numerous African countries, the central government is chiefly accountable
for borrowing and overseeing public debt, making its debt levels a direct
reflection of national financial responsibilities (Reinhart and Rogoff, 2010).
The data was sourced from the IMF historical database.

Figure 3 illustrates a comparison of central government debt (%)
between 2010 and 2022. Lighter shades represent less indebted countries,
slightly darker shades represent moderately indebted countries, and darker
shades represent indebted countries. The debt levels in Africa increase over
time. Some countries, like Cabo Verde, Congo, Eritrea, Gambia, Ghana,
Mozambique, Senegal, Sierra Leone, Tunisia, and Zimbabwe, became more
indebted or maintained high levels of debt in 2022 (exceeding 70% of GDP).
However, countries like Cameroon and Nigeria managed to improve their
debt levels and remain less indebted.

a. Central government debt (%GDP), 2010 b. Central government debt (%GDP), 2022

I 43.95-198.37 Il 71.28-163.77
32.34-43.95 57.91-71.28
19.88-32.34 50.69-57.91
7.89-19.88 20.35-50.69
No data No data

Figure 3: Spatial spread of debt in Africa
Source: Author, using IMF historical debt database

The second interest variable is social spending, measured by two
indicators: domestic government health expenditures and government
expenditures on education (% GDP). We selected these indicators because



public expenditures in these sectors is one instrument used by states to
allocate and distribute resources to reduce social inequalities and ensure that
all segments of the population can have access to education and health
services (Dahl and van der Wel, 2013; Haile and Nifio-Zarazua, 2018). Figure
4 shows a weak positive correlation between public spending on education

or health and IHDI (refer to parts A and B).
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Figure 4: Correlation between well-being and interest variables

Source: Author, using IMF historical debt database, UNDP Center and WDI databases

To substantiate the indirect relationship between IHDI and our
variables of interest and to reduce variable omission bias, we control our
model by including several variables that have been identified as relevant
determinants of well-being. The first variable is the rule of law obtained from
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the Worldwide Governance Indicators (WGI). It captures the quality of
institutions according to the SDG 16.3 target. The effects of this variable on
well-being have received attention in the literature (Nikolova, 2016). The
second variable is military expenditures (% GDP). There is an ambiguous
effect of military spending on well-being. Indeed, military expenditures
increase security and stability, which are fundamental for well-being.
However, excessive military spending can reduce funds available for social
services (Fan et al., 2018). Another variable is the number of individuals
using the internet (% population), which captures the utilization of ICT
which in turn affects a country’s well-being by helping citizens develop their
social capital and achieve social equality (Ganju et al., 2016). These two
variables were obtained from WDI. The fourth variable is ethnic
fractionalization, obtained from Ashraf and Galor (2013). Ethnic
fractionalization has been shown to be a determinant of well-being (Kwakwa
and Pefia-Vasquez, 2019). The last variable is landlocked status, which can
affect well-being. Yitayaw et al. (2022) identified being landlocked as one of
the primary factors driving poverty and reducing well-being because it
generates high transaction costs that reduce economic opportunities in
developing countries. The variable equals 1 if the country is landlocked and
0 otherwise.

Model specification and estimation strategy

As mentioned above, we tested the indirect link between public debt
and well-being by using an interaction term between public debt and public
spending on education or health. We drew a model as follows:

WBir = Bo + B1PDy + Bo0ie + B3(0 * PD)je + BaXie + A + e + €1

O
Where WB is the IHDI score, i is the country, and t is the year. PD is
the central government debt (%GDP). ;. is the mediating variable
(education or health government expenditures as % of GDP) (d * PD);, is an
interaction term to account for the effect exerted by the mediating variable
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U;¢. X is the vector of control variables. 4; are the unobserved country-fixed
effects, yu, represent the time-fixed effects, and ¢; is the error term.

The specification of equation (1) makes it possible to determine the
marginal effects of public debt on well-being. Thus, the marginal effects are

given by the equation (2) below:
IWB;,

OPD;;

= ﬁz + ﬁ319i,t
(2)

Equation (1) can be estimated using conventional ordinary least
squares, but this method may lead to biased estimates in the presence of
endogeneity issues. In our study, endogeneity biases may exist between
IHDI and social spending due to simultaneity bias, where higher well-being
levels could drive the demand for social services (Layard et al., 2013). To
address these biases, we utilize two-stage least squares (TSLS) with one-
period lag and two-period lags of each social spending type as instruments.
The validity of TSLS relies on three tests: the identification test (significant
Kleibergen-Paap rk LM statistic p-values), Cragg-Donald Wald F statistics
exceeding Stock-Yogo critical values at 10%, and non-significant results from
the Hansen test (Kleibergen and Paap, 2006).

Results and discussion

Table 2 presents the main results. Panel fixed effects (FE) are reported
in columns (1) to (2), and the TSLS results are presented in columns (3) to (6).

Table 2: effect of public debt and social spending on well-being

Variables Fixed effects Two stage least squares

@ @ ®G) @ ®) 6)
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Central Government -0.003*** -0.002***  -0.003***  -0.001** 0.014%** -0.003**
Debt (Percent of (0.001) (0.0005) (0.001) (0.001) (0.005) (0.001)
GDP)
Rule of Law 0.155%** 0.155%** 0.07 0.074 0.359%* 0.14
(0.046) (0.044) (0.059) (0.05) (0.087) (0.093)
Military expenditure 0.029** 0.025** 0.024* 0.024* 0.228** 0.164*+*
(% of GDP) (0.012) (0.011) (0.014) (0.014) (0.038) (0.031)
Individuals using the -0.111*** -0.080*%**  -0.095***  -0.063***  0.356*** 0.410%**
Internet (% of (0.018) (0.017) (0.025) (0.024) (0.07) (0.057)
population)
Landlocked status - - -1.650%*  -1.619***  -0.581***  -0.662***
(0.071) (0.075) (0.087) (0.08)
Ethnic - - -1.437%%  1.452%%%  -0.913%*  -0.694**
fractionalization (0.187) (0.148) (0.166) (0.18)
Government 0.004 - 0.007 - 0.105* -
expenditure on (0.007) (0.012) (0.057)
education, total (% of
GDP)
Domestic general - 0.024* - 0.116%** - 0.156*
government health (0.014) (0.035) (0.09)
expenditure (% of
GDP)
Central government - - - - -0.003***
debt*Government (0.001)
expenditure on
education
Central government 0.003**
debt*Domestic (0.001)
general government
health expenditures
Constant 3.609*** 3.530%** 6.342%* 6.105*** 2.582%* 2.888*+*
(0.06) (0.055) (0.195) (0.14) (0.371) (0.259)
Marginal effect - - - - 0.103* 0.160*
(0.057) (0.089)
Observations 324 361 254 291 254 291
Kleibergen-Paap rk - - 12.46 24.48 67.89 79.29 (0.00)
LM statistic (p-value) (0.00) (0.00) (0.00)
Cragg-Donald WaldF - - 4411 43.76 237.09 224.83
statistic
Stock and  Yogo - - 19.93 19.93 19.93 19.93
critical values at 10%
Hansen ] statistic p- - - 0.70 0.72 0.92 0.14

value

The results show that central government debt reduces well-being.
Indeed, its coefficients are weak, negative, and statistically significant at 1%
level from columns (1) to (4). The signs of the coefficients align with
theoretical expectations, but the small coefficients suggest that each
additional debt results in a small decrease in IHDI scores. These results are
consistent with Kang and Rhee (2024). One explanation could be the
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utilization of borrowed funds. Even though African governments claim to
prioritize the well-being of the people in their policies, the general tendency
shows that government debt and social spending vary independently of each
other (refer to Appendix A2). In other words, one reason for the policy debt
failures to enhance well-being may lie in the sector where governments
allocate borrowed resources. This misalignment points to broader
governance challenges, where the lack of strategic planning and effective
allocation of resources undermines the potential benefits of borrowed funds.
Failing to align public debt with social spending can exacerbate the dual
challenges of debt burdens and low well-being in Africa.

Since an increase in central government debt itself can be closely
related to the composition of public expenditures such as spending on
defense, security, and social sectors, we examine the model with the
interaction term between central government debt and public spending on
education and health from columns (5) to (6). Regarding public spending on
education, the estimated coefficient (0.014) for debt in column (5) implies a
positive effect of government debt on well-being. This effect is different from
those observed in columns (1) and (3). Moreover, the interaction term
(debt*education spending) was statistically significant at the 1% significance
level, with a positive and significant marginal effect of 0.103. It suggests that
central government debt enhances well-being as government expenditures
on education rise. As in column (5), we find that the positive net effect of
public debt on well-being depends on a country’s public health. Despite the
negative coefficient of central government debt, the interaction term
(debt*health spending) is statistically significant with a positive coefficient of
0.160, confirming that increased indebtedness could enhance well-being with
more public expenditures on health.

In the debt literature, increased public debt often carries a negative
connotation due to concerns about fiscal sustainability. However, the results
on interaction fit into the scope of studies claiming that with good utilization
of borrowed funds, central government debt can enhance well-being,
particularly through expenditures on education and health. Furthermore,
these findings indicate that the impact on well-being in Africa is not solely
determined by government debt but rather by how the debt is utilized.
Countries that increase public expenditures on education and health may see
an enhancement in well-being even with increased government debt.
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Conversely, nations with low social spending may struggle to enhance well-
being as government debt rises.

Regarding the control variables, the results indicate that being
landlocked and having ethnic diversity tend to lower well-being, as indicated
by their negative and statistically significant coefficients. This might be
because these factors often lead to higher costs and difficulties, which can
negatively affect people's well-being. Military spending is found to enhance
well-being, aligning with earlier research. The Rule of Law has a weak
positive effect on well-being, with some coefficients being both positive and
significant.

Conclusion

This study investigates the effects of public debt on well-being in
Africa through social spending. While research on public debt's effects on
economic growth is abundant, its influence on well-being through public
expenditures on education and health remains understudied. We used data
from 41 African countries from 2012 to 2021. We found that an increase in
central government debt is associated with a decline in well-being. We also
found that the negative effects of debt on well-being can be alleviated when
considering the interaction between government debt and spending on
education or health. Indeed, strategic allocation of borrowed funds,
particularly in education and health, mitigates the negative effects of public
debt on well-being. The research underscores the need for strategic allocation
of government debt to improve social outcomes, suggesting that debt, when
managed correctly, can be leveraged to enhance well-being rather than
diminish it. This insight is highly relevant to the Summit of the Future, as it
emphasizes the importance of developing sustainable public policies that
prioritize human development. By identifying the potential for public debt
to either harm or help well-being, the study offers a nuanced perspective that
can inform policy discussions aimed at building resilient African economies.
However, the study does not specify the thresholds for profitable public debt
levels for well-being or the minimum social expenditure thresholds to
counteract public debt effects. Moreover, it does not explain how
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institutional, and governance quality are crucial in public debt management.
Future research should address these aspects.
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Appendices
Appendix Al: List of countries

Algeria, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon,
Central African Republic, Chad, Comoros, Congo, Coéte d’Ivoire, Djibouti,
Eswatini, Gabon, Gambia, Ghana, Guinea, Guinea Bissau, Kenya, Lesotho,
Liberia, Madagascar, Mali, Mauritania, Morocco, Mozambique, Namibia,
Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Sierra Leone,
South Africa, Sudan, Togo, Tunisia, Uganda, Zambia and Zimbabwe.

Appendix A2: Scatter plot central government debt and social spending

a. Debt and public education b. Debt and public health
expenditures expenditures
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Source: Author, using IMF historical debt database and WDI databases




