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Abstract

Corruption has significant implications for economic development
and stability. It distorts market mechanisms, undermines public
trust, and hampers investment and economic growth.
Understanding the impact of corruption on the economy helps
policymakers design effective anti-corruption measures and
promote good governance. The dearth of studies examining
the influence of corruption on the relationship between public debt
and economic growth is the research challenge that the study
addresses. Numerous studies have investigated the association
between economic growth and public debt, but few have explored
the impact of corruption on these variables. Our research aims to
fill this gap by examining the impact of corruption on
the connection between economic growth and public debt. To
achieve this, we employed a dynamic panel generalized method of
moments models (Arelleno & Bover, 1995) and fixed effects models
using data from 28 countries spanning from 2012 to 2019.
The empirical results show that there is a statistically significant
interaction term between debt sustainability and corruption. This
supports the idea that the impact of public debt on economic
growth is a function of corruption, with a negative sign for
the marginal effect. Therefore, public debt hinders economic
growth in corrupt nations.

Keywords: Debt Sustainability, Economic Growth, Corruption,
Generalized Method of Moments Models

Authors’ individual contribution: The Author is responsible for all
the contributions to the paper according to CRediT (Contributor
Roles Taxonomy) standards.

Declaration of conflicting interests: The Author declares that there is no
conflict of interest.

1. INTRODUCTION

countries’ future financial conditions and
the importance of controlling the government sector

The debt problem is regarded as one of the most
critical economic issues in the world, having
progressed from being primarily a problem of
developing countries or poor countries to one that
affects many of the world’s major industrial
countries. The public debt of many countries has
reached critical levels due to massive growth in
public spending, despite these countries having
a weak real financial ability to service their debts in
the long term. This has sparked a debate about these
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and public spending.

Governments’ excessive public spending,
currently causing public debt growth, will be
a burden on the state’s public finances in the future.
Future generations will bear the majority of
the burdens, negatively impacting their welfare
levels because they did not participate in making
their own decisions. When the entire benefit of these
debts goes to the current generation, they may not
benefit at all. As a result, ensuring the sustainability
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of public debt and public finances has become
the primary goal for governments.

A country’s public debt is considered
sustainable if the government can fulfil all its
current and future payment obligations without
requiring extraordinary financial assistance or
defaulting.  Analysts  assess  whether debt
stabilization policies are feasible and consistent with
the country’s growth potential or development
progress. As a result, when countries borrow from
financial markets, the risks associated with
refinancing are significant (Baldacci & Kumar, 2010).

This means that sustainable public debt is
the kind of debt that a state can service relatively
easily and without the risk of defaulting on debt
service. This requires that the funds derived from
the debt are invested in a manner that generates
income equal to or greater than the growth in debt
service. To be considered sustainable, public
debt must contribute to achieving a real growth rate
in economic growth that is greater than the interest
rate on debt.

Numerous studies have been conducted to
investigate the relationship between public debt and
economic growth (Abbas & Christensen, 2010; Fincke
& Greiner, 2013; Woo & Kumar, 2015; Laina, 2011;
Ogunmuyiwa, 2011). While most research shows that
public debt has a negative influence on economic
growth, some research indicates that the connection
between public debt and economic growth depends
on various factors, the most important of which is
corruption (Kim & Kim, 2017; Benfratello et al., 2018;
Ibrahim, 2021). Despite the abundance of literature,
only a few researchers have focused on the role of
corruption in the relationship between public debt
and economic growth, particularly in the context of
the European Union (EU). Hence, the current study
aims to address this gap by investigating the impact
of corruption on the sustainability of public debt in
the context of European.

This was achieved by analysing panel data of
28 European nations published in the reports
of euro area statistics. Econometrics methodology
was adopted in the current study, namely:
generalised method of moment (GMM) and fixed
effect (FE).

The main question of this paper is whether
corruption plays a moderating role in
the association between public debt and economic
growth. As far as we know, this is the first study to
demonstrate that corruption has a moderating effect
on debt sustainability. More specifically, the attempt
to empirically assess whether the marginal impact of
public debt on economic growth is a function
of corruption distinguishes this paper. Furthermore,
the study aims to provide in-depth and comprehensive
assessments of public debt sustainability from which
valuable policy implications can be extracted.

The structure of this paper is as follows.
Section 2 reviews the relevant literature that
investigates the relationship between corruption
and economic growth. Section3  presents
the methodology that has been used to conduct
empirical  research  and data  description;
furthermore, this section discusses the Model
Specification. Section 4 discusses the results of
the panel GMM and FE estimations. Section 5
addresses the discussion of the results. Section 6
concludes the paper.
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2.LITERATURE REVIEW

First, corruption has the potential to influence both
economic performance and public finance variables
such as government expenditure, taxation, public
debt, and investment. This study focuses on the role
of corruption as a moderating factor in
the relationship between debt and economic growth.
Corruption may influence the relationship between
debt and growth through various mechanisms.
For example, in the most corrupt countries, money is
spent on less productive projects rather than more
productive ones (Lambsdorff, 2003; Mauro, 1998).
As a result, if a corrupt country’s public debt is used
for inefficient spending, taking on more debt could
be detrimental to the economy.

Second, tax evasion and the shadow economy,
both of which are forms of corruption, can reduce
debt sustainability by raising the budget deficit. This
occurs when debt is used to fund the government’s
deficit rather than to stimulate economic growth
(Schneider et al., 2010). Third, as Brunetti et al.
(1997) argue, corruption may diminish investment.
Furthermore, Mauro (1998) showed that corruption
reduces education and health expenditure.

Several previous studies have investigated
the association between public debt and corruption
(Apergis & Apergis, 2019; Owusu-Nantwi & Owusu-
Nantwi, 2021; Gonzalez-Fernandez & Gonzalez-
Velasco, 2014). Other research indicates that
corruption harms economic performance and
growth (Mauro, 1995/1998; Tanzi & Davoodi, 2000;
Ibrahim, 2021; Olamide & Maredza, 2023). However,
another viewpoint contends that corruption
promotes economic progress by eliminating
bureaucracy (Leff, 1964).

Kim and Kim (2017) found a statistically
significant connection between corruption and
public debt in their empirical investigation. This
provides evidence for the hypothesis that corruption
has a significant influence on the impact of public
debt on economic growth. According to the findings,
in corrupt countries, the marginal effect is negative,
implying that public debt hinders economic growth.
In contrast, public debt may boost economic growth
in non-corrupt and transparent governments.
However, the literature that is more explicitly related
to public debt is that which investigates
the influence of corruption on debt. Corruption,
according to Gonzalez-Fernandez and Gonzalez-
Velasco (2014), has a large and favourable influence
on government debt in Spain’s autonomous
communities. Cooray et al. (2017) also discovered
that corruption contributes to an increase in
government debt and that this effect is exacerbated
by the presence of a shadow economy, high
government expenditure, and military spending.

According to Jalles (2011), countries with lower
levels of corruption countries can better manage and
utilise their debt. Therefore, the amount of debt at
which the effect of debt on growth turns negative
(threshold of debt) is larger in lower corruption
countries. On the other hand, Njangang (2018) found
that corruption has a positive effect on public debt
in Sub-Saharan African countries. Therefore, these
countries must intensify their anti-corruption efforts
to improve the efficiency of their public
expenditures and, more importantly, to decrease
their sovereign debt. Gonzalez-Fernandez and
Gonzalez-Velasco (2014) contend that the volume of
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the shadow economy has a significant and positive
impact on regional public debt. Corruption has
a clear and significant relationship with public debt
in autonomous communities, while its influence is
smaller than that of the shadow economy.

Many studies have confirmed that corruption
has several adverse effects on economic activity.
Cooray et al. (2017) found that corruption reduces
economic growth, deters investment (Mauro, 1995;
Brunetti et al., 1997), and limits foreign direct
investment (Lambsdorff, 2003). Furthermore, highly
corrupt countries experience increased inflation
(Al-Marhubi, 2000), a higher shadow economy
(Friedman et al., 2000; Schneider et al.,, 2010), and
lower spending on education and health (Mauro, 1998).

Gupta et al. (2001) indicate that corruption is
connected to a higher percentage of military
spending as a percentage of gross domestic product
(GDP), as well as overall government spending.
Similar findings are advanced by Delavallade (2006).
Furthermore, evidence suggests that corruption
encourages the growth of the shadow economy.
Friedman et al. (2000) argue that corruption is
associated with an increase in unofficial activity,
which lowers revenue from taxes. Johnson et al.
(1998) present a similar argument, contending that
a government’s capacity to provide public goods to
the official sector is diminished by tax evasion by
the informal sector.

Empirical evidence from Benfratello et al.
(2018) confirms that corruption increases public
debt. According to Ketkar et al. (2005), a one-point
increase in Corruption Perception Index (CPI)
generates an extra foreign direct investment of 0.5%
of GDP. Moreover, a three-point increase in CPI
would increase corporation tax by more than double.
Owusu-Nantwi and Owusu-Nantwi (2021) showed
a statistically significant and positive correlation
between governmental debt and corruption.
The analysis also reveals that the shadow economy
has a positive and statistically significant impact on
public debt. In addition, there is a short-term,
unidirectional causal relationship between public
debt, the shadow economy, and corruption.
The direction of causation is from public debt
to corruption.

Furthermore, the empirical findings of Apergis
and Apergis (2019) indicate that the relationship
between corruption and debt is non-linear with
a substantial threshold impact. The study reveals
that public debt responds faster to a high-corruption
regime than to a low-corruption regime, whereas
increases in the size of the shadow economy,
government spending, inflation, debt interest
payments, and military spending all increased
the debt-to-GDP ratio. According to Ibrahim (2021),
high levels of corruption hinder long-term economic
growth and exacerbate the negative impact of public
debt on economic growth in emerging nations.

According to research conducted by Rivi et al.
(2020), there is a negative relationship between
corruption and debt sustainability in Nigeria,
suggesting that high levels of corruption lead to
unsustainable debt in the public sector. The same
result was previously confirmed by Ogbaro et al.
(2022), who argued that public debt in Nigeria
promotes economic growth when corruption is kept
to a minimum. Based on Van et al. (2020), reducing
corruption mitigates the harmful consequences of
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budget deficits and public debt on the viability
of long-term economic growth in developing
countries. According to research conducted by
Egrican et al. (2022), Turkey may achieve debt
sustainability and eliminate corruption by
strengthening tax and procurement laws.

3. RESEARCH METHODOLOGY

Several studies used pooled time series-cross section
analysis to assess the impact of corruption on public
debt, as this method is considered one of the best
estimation methods, allowing the performance of
several statistical tests and treatments by adding it
to individual and/or time influences in the model
formulation. This method is also known as random
effects and fixed effects.

In this study, we employed the GMM developed
by Arelleno and Bover (1995) to obtain accurate
results. This method was wused to improve
the quality of cross-sectional data assessment
because of its high capacity to handle problems of
bias caused by neglecting some independent
variables, as well as address the endogeneity
problem and prevent the impacts of the unit root.
We used a dynamic panel data model in accordance
with the theoretical framework of the economic
model to investigate the impact of corruption on
the sustainability of public debt.

3.1. Model specification

There is widespread consensus that a quick and
persistent increase in the percentage of public debt
to GDP does not result in fiscal policy sustainability.
When a fiscal deficit occurs, it is financed by
borrowing (raising governmental debt), which raises
interest payments. Here, a simple model will be built
to measure public debt sustainability.

The relationship in the t period can be
expressed as follows (Contessi, 2012):

D, = (1+i)Di—1 + PD, (1)

where, D, represents government debt at the end of
period t, PD, represents the primary deficit during
the t period, and i, represents the nominal interest
rate on government debt.

Divided the equation 1 by nominal GDP (P,Y)):

D¢/PYe = (1 + i)De—1)/ PYe + PD/P.Y; (2)

where, P,Y, represents the product of (1+ ;) and
(1 + g,) multiplied by P,_,Y;_;, with Y, denoting real
GDP, P, — the implicit deflator in GDP, w; —
the inflation rate, g, — the growth rate to real GDP.

De/PYy = (A +i)/(A+m) (1 +g¢)) (De-1)/ (3)
(Pt—1Y:—1) + PD:/P;Y;

di=((A+i))/(A+m) A+ 9g))dey + pdy  (4)

As the nominal interest rate consists of the real
interest rate and the inflation rate where, (1 +i,) =
(1+mn)(@A+r), rn — the real interest rate on
government debt, d. — the ratio of public debt to
nominal GDP.

®



Journal of Governance and Regulation / Volume 13, Issue 1, Special Issue, 2024

de = (L +7m)(A+7))/ (L +7m)(1+ gp)) de—y + pde (5)
de = ((1+71))/((1+ gp)) de—y + pd, (6)

de — dey = {(L+7))/(L + g0)) — 1} dey + pd, @
Ady = ((re = 90))/((1 + g¢)) de—y + pd; ®)

Assuming the small size of g, ((r; — g¢ )/(1 + g¢))
is close to (r; — g¢), we get:

Ad; = (1y — g¢) de—1 + pd; (9)

where Ad, represents the changes in the ratio of
government debt to the nominal GDP, and pd, refers
to the ratio of primary deficit to nominal GDP.

For public debt to be sustainable, it must be
able to generate a real GDP growth rate that is
higher than the real interest rate on borrowed funds.
This means that economic decision-makers must
avoid resorting to large public budget deficits, as
this can increase borrowing rates and risk
an interest rate hike that could negatively impact
private investment and economic growth, ultimately
leading to fiscal policy unsustainability (Belhocine &
Dell’Eraba, 2013).

If the interest rate (#) is higher than the growth
rate of real GDP (g), then the debt-to-GDP ratio will
continue to climb, especially if the balance sheets
are in deficit. This implies that fiscal policy and
public debt are unsustainable. However, if
the interest rate is lower than the rate of real
growth, the economy can always run a public-
balance deficit, and both public debt and fiscal
policy are sustainable (Belhocine & Dell’Eraba, 2013).

The main argument of this study is that public
debt may not be a huge issue itself, but when linked
to corruption, it becomes more of a concern.
Additionally, the influence of public debt on
economic growth is not the same across all
countries. To estimate the impact of corruption on
debt sustainability, we utilise a standard panel
growth regression model. The fundamental model is
as follows:

DTS; = f(CURy, GEy, INFy, POPy;) (10)

where, i and t denote the countries included in
the analysis and the time periods considered,
respectively (where i=1, ..., 28 and t=2012, ..,
2019), DTS represents debt sustainability, while CUR
refers to the corruption index, GE is the government
expenditure percentage of GDP, INF is the inflation
rate, and POP is population growth.

3.2. Data description

For this study, we used a sample of 28 member
states of the EU over the period 2012-2019. This
period was selected based on the availability of data.
The debt sustainability index (DTS) is the dependent
variable in our research, measured using
equation nine. The data was obtained from the euro
area statistics.

Our main independent variable is corruption.
We used the CPI developed by Transparency
International (2022). The CPI is a composite index
based on a combination of surveys and assessments
of corruption from 13 different sources. It scores
and ranks countries based on their perceived level of
corruption in the public sector, with a score of 0
indicating a very high level of corruption and a score
of 100 indicating a highly clean country.

The CPI includes sources that offer a score for
a group of countries or territories that measure
perceptions of corruption in the public sector. To be
included in the ranking, a country or territory must
appear in at least three of the CPI data sources.
Transparency International publishes the CPI.

The control variables, although not identical,
were selected in accordance with the previous
literature (Benfratello et al., 2018; Kim & Kim, 2017).
Among these control variables, we have government
expenditure as a percentage of GDP, population
growth, and inflation rate. Descriptive statistics and
different data sources are presented in Table 1.

Table 1. Descriptive statistics

Variable Mean Maximum Minimum Standard Deviation Observations Sources

DTS 11.62 34.5 0.9 5.3872 224 euro area statistics
CUR 64.29 92 36 14.628 224 euro area statistics
GE 44.75 62.4 24.8 6.8828 224 euro area statistics
INF 1.24 5.7 -1.6 1.2555 224 euro area statistics
POP 0.24 3.75 -1.60 0.8254 224 euro area statistics

Table 1 provides descriptive statistics for
the 28 countries included in our analysis. The CPI
scores, which measure corruption, range from 36 to
92. A higher score indicates lower corruption in
the country. The average CPI score is 64.29.
Regarding debt sustainability, the average is 11.62,
with a notable variation between the minimum score
of 0.9 and the maximum score of 34.5.

4. RESULTS

The current paper examines the hypothesis that
posits a negative impact of corruption on
the relationship between public debt and economic
growth. Accordingly, this study estimated
the econometric model using panel fixed effects and
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the system GMM. Equation (11) expresses the dynamic
panel data model as follows:

Yie= Xt B+ @+ e+ e (11)
where, y;,represents the debt sustainability for
country i in period t X;, is a vector that includes all
independent variables, including the corruption
index and control variables; w; captures the country-
specific effect, and 7; considers the relevant time
effect; u;; is a random error term that captures
the effect of all omitted variables. Equation (11) is
calculated using the first difference GMM (Arelleno &
Bover, 1995).
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Table 2. Estimation results

Variable FE (1) GMM (2) Orthogonal GMM (3)
0.489204%** 0.365774%*=
DTS (-1) (0.000) (0.000)
CPI 0.271067** 1.230161*** 0.287238%*
(0.035) (0.000) (0.028)
GE -0.712522%** -1.005176%** -0.85112%+**
(0.000) (0.000) (0.000)
INF 1.556161*** 2.905241%** 2.685011%***
(0.000) (0.000) (0.000)
POP 0.346786 -8.069892%** -1.31597*
(0.751) (0.004) (0.020)
24.06385
Constant 0.019)
Observations 224 168 168
Number of Countries 28 28 28
R-Squared 0.424982 - -
-2.863042
AR (1) (0.0042)
-0.538091
AR (2) (0.5905)

Note: Robust standard errors are reported in parenthesis. ***

The outcomes of our analysis are presented in
Table 2. Column 1 presents the results of the fixed
effects' estimation, and Columns 2 and 3 summarise
the GMM dynamic panel regression estimation results.

The results indicate that the coefficients of
the CPI are positive and statistically significant at
the 1% and 5% levels. This implies that as the CPI
score increases (i.e., corruption decreases), debt
sustainability increases. Thus, the fixed effect
results in Column 1 demonstrate that a 1-unit
decrease in corruption leads to an increase in debt
sustainability of 0.27 units. The GMM results in
Column 2 exhibit a similar relationship, where
a 1-unit decrease in corruption leads to an increase
in debt sustainability of 0.29 units.

These findings suggest that a rise in corruption
leads to debt leakage into areas that do not
stimulate economic growth, thus reducing debt
sustainability. This aligns with the conclusion
reached by Kim and Kim (2017) that the relationship
between public debt and economic growth is
affected by corruption. Furthermore, all control
factors are found to be statistically significant. For
example, the results in Columns 1, 2, and 3 indicate
that government expenditure as a proportion of GDP
has a negative influence on debt sustainability.
A one-unit rise in government expenditure as
a percentage of GDP is estimated to decrease debt
sustainability by 0.71, 1.00, and 0.85 units,
respectively.

Furthermore, the results in Columns 1, 2, and 3
indicate that inflation has a positive effect on debt
sustainability. A one-unit rise in the inflation rate
results in a decrease in debt sustainability at rates of
1.55, 2.90, and 2.68 units, respectively. In terms
of population growth rate, Columns2 and 3
demonstrated a negative influence on debt
sustainability. A one-unit increase in population
growth results in a one-unit decrease in debt
sustainability at rates of 8.06 and 1.31 units,
respectively.

1 Both fixed and random effects models were estimated. However, based on
the results of the Hausman test, the fixed effects model was found to be
relatively more reliable. Therefore, the paper reports results only for panel
fixed effect estimation. However, the unreported results will be available
upon request.
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** and * denotes significance level at 1%, 5%, and 10%, respectively.

Given these findings, it is possible to conclude
that corruption may have an indirect impact on
economic growth through the debt channel.
Corruption, in particular, may lead to resource
misallocation and inefficient use of borrowed funds,
resulting in larger levels of external debt. This, in
turn, may hamper economic growth owing to
the weight of debt repayment and lower investment
in the economy’s productive sectors.

Corruption may also weaken institutions and
governance systems, making effective debt
management techniques and debt servicing harder
to implement. Furthermore, corruption may hinder
foreign investment and slow economic growth,
exacerbating debt sustainability issues. Therefore,
addressing corruption is crucial for maintaining debt
sustainability and ensuring that borrowed funds are
used efficiently and effectively for the benefit of
the economy.

Models AR (1) and AR (2) were wused in
a diagnostic test. According to Table 2, the p-value
for AR (1) was less than 5%. The result clearly
demonstrates that first-order autoregressive was
appropriate and occurred in this study as a result of
the impact of period t-1 on period in t. AR (2) is
an abbreviation for second-order autoregressive.
However, AR (2) is of greater importance in GMM
than AR (1) since AR (2) emphasises the errors in
AR (1). Table 2 indicates that the p-values for both
AR (2) models were more than 10%, indicating that
the models had no autocorrelation.

5. DISCUSSION

The results of the econometric analysis can be
supported and confirmed through the Figure 1,
which presents the relationship between the CPI
and public debt sustainability in the EU from 2012
to 2019.
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Figure 1. The relationship between the CPI and public debt sustainability

100
90
80
70
60
50
40
30
20
10

0 1 2 3 4 5 6 7

cur avr | 69,33 169,67| 70,4 | 71,93| 71
dt avr
dt avr

The CPI ranks countries based on how corrupt
their public sector is perceived to be, with a score of
0 indicating a highly corrupt country and 100
indicating a very clean country. Figure 1 indicates
an inverse relationship between corruption and debt
sustainability, suggesting that the negative impact of
corruption on economic growth can be transmitted
through the public debt channel. This relationship
can be further understood through the following
channels:

e Corruption leads to misallocation of
resources, diversion of funds, and inefficient public
spending, resulting in higher levels of public debt
and reduced capacity to service the debt.

e Corrupt practices such as embezzlement,
bribery, and favouritism can lead to inflated project
costs, lower-quality infrastructure, and reduced
returns on public investments, further exacerbating
the debt burden.

e Corruption erodes public trust and weakens
institutions, making it difficult to implement
effective fiscal policies and reforms necessary for
debt sustainability.

e The negative effect of corruption on debt
sustainability = highlights the importance of
addressing corruption through institutional reforms
and transparency measures to ensure efficient use
of public resources and maintain sustainable
levels of debt.

Ibrahim (2020) emphasized the negative impact
of corruption on public debt spending, which can
result in funds being directed towards less
productive enterprises in more corrupt countries,
ultimately slowing economic growth. Additionally,
Apergis and Apergis (2019), as well as Gonzalez-
Fernandez and Gonzalez-Velasco (2014), found that
corruption can negatively affect government
revenues through tax evasion and the shadow
economy. This reduction in public revenues can
increase the public budget deficit, leading to
increased borrowing from abroad and ultimately
contributing to increased indebtedness, which, in
turn, can harm economic growth.

6. CONCLUSION

After reviewing previous studies, it became clear
that some focused on the relationship between
public debt and economic growth, while others
examined the relationship between public debt and
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corruption. However, none explored the impact of
corruption on debt sustainability.

Thus, we collected data from 28 countries over
the period of 2013 and 2019 and utilised dynamic
panel GMM models (Arellano & Bond, 1991) and
fixed effects models to analyse the relationship
between debt sustainability and corruption.
The empirical findings indicate that there is
a statistically significant interaction term between
debt sustainability and corruption. This supports the
hypothesis that corruption determines how public
debt affects economic growth, with a negative sign
for the marginal effect. As a result, public debt
discourages economic growth in corrupt societies.

To maintain the sustainability of public debt,
policymakers must ensure that revenues generated
by public debt are invested in productive firms that
provide higher returns than debt payments. These
findings highlight the need for all governments to
estimate their debt threshold, monitor its
sustainability, and be mindful of how corruption in
all its forms can jeopardize the sustainability of
public debt.

This paper highlights the importance of
considering corruption as a factor when studying
the relationship between public debt and economic
growth, suggesting that future research should
continue to explore this relationship from
a different perspective or with better data.

Furthermore, the article adds to the continuing
debate about the impact of public debt on economic
performance by shedding light on the detrimental
impact of public debt in corrupt nations and
the good impact in highly transparent countries.

Furthermore, the findings highlight the
importance of effective anti-corruption institutions,
revisiting whistleblower policies, and promoting
transparency in financial transactions to mitigate
the detrimental effects of corruption on debt
sustainability and economic development.

However, one of the study’s limitations was its
investigation of a  dataset encompassing
22 countries from 2012 to 2019, which might have
limited how extensively the findings could be
generalised to other countries or time periods.

Future research may consider a larger time
span and (or) different countries sample. Further,
advance econometrics approach such as threshold
could be used as well as panel ARDL to address any
non-linearity both short-term and long-term impact.
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