~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Musah, Ibrahim

Article
An empirical investigation of macroeconomic
determinants of public debt in Ghana

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Musah, Ibrahim (2023) : An empirical investigation of macroeconomic
determinants of public debt in Ghana, Cogent Economics & Finance, ISSN 2332-2039, Taylor &
Francis, Abingdon, Vol. 11, Iss. 2, pp. 1-29,

https://doi.org/10.1080/23322039.2023.2285625

This Version is available at:
https://hdl.handle.net/10419/304280

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2023.2285625%0A
https://hdl.handle.net/10419/304280
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

cxgent
economics

WELES  Cogent Economics & Finance

o
1 }Eiﬁr!" "

I55M 23311983 .l nutledye

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

©

Taylor & Francis

Taylor & Francis Grou

P

An empirical investigation of macroeconomic
determinants of public debt in Ghana

Ibrahim Musah

To cite this article: Ibrahim Musah (2023) An empirical investigation of macroeconomic
determinants of public debt in Ghana, Cogent Economics & Finance, 11:2, 2285625, DOI;
10.1080/23322039.2023.2285625

To link to this article: https://doi.org/10.1080/23322039.2023.2285625

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

% Published online: 29 Nov 2023.

N
[:J/ Submit your article to this journal &

||I| Article views: 1828

A
& View related articles &'

@ View Crossmark data (&

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2023.2285625
https://doi.org/10.1080/23322039.2023.2285625
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2285625?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2285625?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2285625&domain=pdf&date_stamp=29%20Nov%202023
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2285625&domain=pdf&date_stamp=29%20Nov%202023
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Musah, Cogent Economics & Finance (2023), 11: 2285625
https://doi.org/10.1080/23322039.2023.2285625

CrossMark

Received: 16 April 2023
Accepted: 15 November 2023

*Corresponding author: Ibrahim
Musah, Development Policy and
Planning Division, National
Development Planning Commission,
Cantonments-Accra, Ghana

E-mail: imusah2730@gmail.com

Reviewing editor:

Samuel Obeng, Department of
Economics, University of Warwick,
United kingdom

Additional information is available at
the end of the article

cogent--0a

<k* cogent

economics
& finance

GENERAL AND APPLIED ECONOMICS | RESEARCH ARTICLE

An empirical investigation of macroeconomic
determinants of public debt in Ghana

Ibrahim Musah®?3*

Abstract: Ghana has a lengthy history of accumulating public debt, primarily

driven by the expansion of fiscal deficits. This has resulted in a persistent increase
in the public debt ratio, as the country borrowed both externally and internally to
stimulate economic growth and augment its capital stock. However, this trajectory
has led to concerns about debt sustainability. The study examines the macroeco-
nomic determinants of public debt accumulation in Ghana. It aims to analyse
these determinants’ short- and long-term effects using the autoregressive distrib-
uted lag (ARDL) model. The study finds a positive association between merchan-
dise trade and public debt, indicating that an increase in trade due to heavy
reliance on external trade to meet domestic consumption needs leads to a rise
in public debt. Furthermore, it identifies a positive relationship between gross fixed
capital formation (growth) and public debt, indicating that as the economy grows
and more capital is invested in fixed assets, public debt also increases. The study
also reveals that higher interest payments contribute to a greater accumulation of
public debt. It further demonstrates that government spending plays a crucial role
in shaping the trajectory of public debt, as an increase in spending leads to an
increase in public debt. The findings suggest that fiscal policies, external
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The growing public debt in Ghana has become
a matter of great concern and has captured the
attention of policymakers, economists, and citi-
zens alike. This study explores the key factors
contributing to the accumulation of public debt,
including fiscal policies, borrowing practises, and
economic indicators. By understanding these
determinants, policymakers can develop

a comprehensive understanding of the current
debt situation and its implications for the
Ghanaian economy. Furthermore, the study
delves into possible strategies and policy recom-
mendations to address this issue and pave the
way for a sustainable future. This study is of sig-
nificant public interest as it directly impacts the
economic well-being and future prospects of
Ghana. By addressing the challenges related to
public debt, we strive to foster financial stability,
promote sustainable development, and enhance
the overall welfare of Ghanaian citizens.
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borrowing, trade, interest payments, and budget deficits substantially influence
public debt levels in Ghana. As a result, the study highlights the need for policies
that promote fiscal discipline, debt sustainability, and transparency to manage
public debt effectively.

Subjects: African Studies; Development Studies; Politics & Development; Economics and
Development; History of Economic Thought; Economics

Keywords: public debt; debt sustainability; economic growth; budget deficit

1. Introduction

Ghana’s public debt has a long history, with various factors contributing to its accumulation
(Dzawu, 2022). The expansion of fiscal deficits has been the primary driver behind the increase
in the public debt ratio (Asiama et al., 2014). Ghana has borrowed both externally and internally to
stimulate economic growth and augment its capital stock (Shand, 2020). However, this has led to
a persistent increase in public debt (Ministry of Finance, 2021).

Ghana had no public debt record as of 1957 (Hilton, 2021). However, over time, the country
experienced a shift from surplus budgets to deficit budgets (Ashiabor, 2020). Government spending
also increased significantly during this period, resulting in a public debt of 25.16% of GDP by 1965
(Hilton, 2021). As a result of the high debt levels, Ghana was classified as a “Heavily Indebted Poor
Country” (HIPC) in 2001, and the International Monetary Fund (IMF) and World Bank wrote off
a significant portion of the country’s debts (Osei-Fosu, 2015).

Although Ghana made progress and transitioned to a lower-middle-income economy by 2008
(Schieber et al.,, 2012), with public debt falling from 182% in 2000 to 32% (Hilton, 2021), the
unsustainable expansion of external debt led to a decline in the economy (Frimpong & Oteng-
Abayie, 2006). By 2016, Ghana’s debt level had increased to 57.2% of GDP (BoG, 2020); as of
December 2022, it represented 93.5% (IMF, 2023a). In addition, the COVID-19 pandemic further
exacerbated the debt situation, as the government implemented expansionary fiscal policies to
address the economic impact of the crisis (Aizenman & Ito, 2020; de Soyres et al., 2022).

To address the debt burden and restore debt sustainability, Ghana secured a US$3 Extended
Credit Facility Arrangement from the IMF in 2023 (IMF, 2023a). However, the long-term effective-
ness of such measures remains speculative, as they require persistent fiscal reduction and strong
economic policies by the government (IMF, 2023b).

Given the alarming surge in public debt, there is growing concern among investors, development
partners, and the Ghanaian citizenry. Ghana’s debt-to-GDP ratio is estimated to reach 98.7% by
2023, ranking the country among the top 10 nations in Sub-Saharan Africa (Myjoyonline, 2023).
The cost of repaying outstanding debt has become more complex, and Ghana’s ability to fulfil its
debt service commitments is increasingly challenging (Fitch Ratings, 2020; Fitch Ratings, 2021;
Ghanaian Times, 2022; IMF, 2019; World Bank, 2022). The macroeconomic determinants of public
debt accumulation in Ghana need to be identified to address the issue of debt sustainability
(Institute of Fiscal Studies, 2015).

Numerous research studies have identified and rigorously evaluated the factors believed to
contribute to the accumulation of debt in different time periods and countries (Brafu-Insaidoo
et al., 2019; Drazen, 2000; Imbeau, 2004; Obeng & Sakyi, 2017; Swaray, 2005). This study revisits
the macroeconomic factors that influence the level of public debt in the Ghanaian context. This
study endeavours to analyse the underlying factors that influence the macroeconomic variables
impacting public debt in Ghana. By analysing the causal determinants, it aims to identify the
primary drivers responsible for the increasing levels of public debt in Ghana from 1970 to 2022.
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To analyse the short- and long-term effects of macroeconomic determinants on public debt in
Ghana, the study aims to utilise the autoregressive distributed lag (ARDL) model (Pesaran et al. in
2001). This model has gained recognition for its application in examining the relationship between
public debt determinants in various countries, such as Nigeria (Fagbemi & Olatunde, 2019),
Pakistan (Awan et al,, 2015), and the Caribbean (Onafowora & Owoye, 2019). Its distinguishing
feature is its ability to identify long- and short-term relationships among variables. Moreover, the
ARDL method effectively handles small and large sample data by establishing variable integrations
(Pesaran et al. in 2001). Consequently, the objective of this study is to utilise the ARDL model to
analyse the short- and long-term effects of macroeconomic determinants on public debt in Ghana.
Additionally, the study aims to provide potential policy implications based on the obtained results.

The study aims to provide insights into the factors contributing to Ghana'’s rising public debt and
offer potential policy implications based on the findings. It recognises the need for major fiscal
adjustments and prudent public debt management techniques to achieve sustainable economic
growth and address the challenges posed by the rising debt burden.

2. Theoretical review

The Two-Gap Model, developed by Chenery and Strout (1966), explains the role of domestic savings
and foreign capital in economic growth, particularly in developing countries like Ghana. These
countries often face a savings and trading gap where domestic savings are insufficient for invest-
ment and export revenues do not cover import expenditures (Dang & Sui Pheng, 2015; Zaidi, 1985).
As a result, international transfers, including foreign capital and exchange, are needed to bridge
these gaps (Gryphon & Gryphon, 1978; Kirui, 2017). However, when foreign capital, such as foreign
direct investments (FDI), is inadequate, the government resorts to borrowing to supplement its
budget (Dabour, 2000). This model suggests that the deficit in emerging nations is necessary to
achieve long-term economic growth (Nikoloski & Nedanovski, 2018), leading to the accumulation
of foreign debt (Antwi & Atta Mills, 2013; Root, 1990).

Keynesian Economics Theory, based on the ideas of John Maynard Keynes, proposes that
increasing government expenditure stimulates economic activity and spending (Elmendorf &
Mankiw, 1999). The theory suggests that higher government spending and reduced taxes can
boost demand, increasing national production or income (Wagner, 1911). Keynesian economics
emphasises regular governmental intervention to raise aggregate demand, jobs, and output
through government borrowing (Aspromourgos, 2018; Brown-Collier & Collier, 1995; Kregel,
1985). A rise in government debt resulting from deficit-financed fiscal policy is believed to stimu-
late income, money demand, and exchange rates (Fischer, 1993; Ncanywa et al., 2018). However,
this theory neglects the challenges of funding budget deficits through taxes or borrowing (Pereira
& Dall’acqua, 1991).

The Twin Deficits Phenomenon assumes that a significant government budget deficit is often
associated with a large current account deficit (Duodu et al., 2022). Government tax cuts can lower
revenue and increase the deficit, leading to higher consumption and a reduced national savings
rate (Prah & Ofori, 2022). As a result, the country borrows more externally to meet its fiscal
obligations. The twin deficits theory suggests a causal relationship between a country’s govern-
ment budget and its current account balance (Miller & Russek, 1989). Deficit spending is consid-
ered potentially beneficial for reviving an a stagnant economy. However, critics argue that it may
lead to public debt and reliance on external borrowing (Atuahene, 2022).

Classical economic theory views public debt negatively, considering government borrowing
inefficient, harmful to prosperity, and morally wrong (Salsman, 2017). While some exceptions
acknowledge the importance of productive government spending (Hamilton, 1774), classical
economists generally believe that public debt hampers economic growth by reducing financial
discipline and deterring private investment and foreign investors (Broner et al., 2014; Saungweme
et al,, 2019). Furthermore, the classical theory assumes that the economy is self-regulating (Witt,
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1997), with mechanisms that restore it to its natural real GDP or production (Matandare, 2018;
Snowdon & Vane, 2005).

3. Review of empirical studies

Numerous research studies have examined the factors behind debt accumulation in different
countries and historical periods. However, the empirical literature on public debt and macroeco-
nomic indicators has yielded conflicting results, varying depending on the timeframe and hetero-
geneity across countries.

Various economic variables, such as interest rates, economic growth, inflation, debt stock,
budget deficit, public expenditure, the credibility of monetary policy, and openness, have been
identified as potential factors influencing the trajectory of public debt (Drazen, 2000; Imbeau,
2004; Swaray, 2005). Atuahene’s (2022) qualitative study on the Ghanaian economy found that
continuous borrowing has burdened the country with public debt. The study suggests that, when
managed properly, debt financing can stimulate growth and enhance an economy’s ability to
service and repay its debt. However, the study also identifies three negative effects of public debt
on the Ghanaian economy: “debt overhang,” “crowding out,” and default effects. These findings
highlight the detrimental impact of public debt on Ghana’s GDP and investment (Atuahene, 2022).

Similar research conducted in Ghana (Hilton, 2021) confirmed the positive relationship between
public debt and economic growth, aligning with Keynesian economic theory. Brafu-Insaidoo et al.
(2019) employed time-series econometric analysis to explore the relationship between Ghana'’s
public debt and macroeconomic factors. The study revealed that reduced regulatory restrictions on
external borrowing, larger gaps between domestic and international interest rates, poor economic
growth performance, and domestic financial deepening all contribute to increases in short-term
foreign debt. However, trade openness promotes a reduction in short-term foreign debt in the
short run. In contrast, multilateral development organisations’ foreign debt reduction programmes
lead to a decrease in the stock of short-term foreign debt in the long run (Brafu-Insaidoo et al,,
2019).

Obeng and Sakyi (2017) used yearly time series data to investigate the impact of various factors
on the expansion of government expenditure in Ghana from 1980 to 2012. Their study revealed
that per capita income, tax share, population growth, the minimum wage, foreign aid, public debt,
and democracy significantly influence long-term growth in government expenditure. Moreover,
besides the minimum wage, these variables also serve as essential predictors of short-term
government expenditure growth (Obeng & Sakyi, 2017).

In the context of southern Mediterranean nations, Ouhibi et al. (2017) employed a simultaneous
equation model to analyse the correlation between foreign direct investment, public debt, and
economic development. Their findings indicated a bidirectional relationship between economic
growth and foreign direct investment. In contrast, a unidirectional causal relationship exists
between public debt and economic growth. The study also identified a one-way causal relationship
between public debt, foreign direct investment, and economic development.

Omrane Belguith and Omrane (2017) utilised the Vector Error Correction Model (VECM) technique
to evaluate the primary predictors of public debt in Tunisia from 1986 to 2015. The study revealed
that inflation and investment reduce public debt. In contrast, real interest rates, the budget deficit,
and trade openness contribute to Tunisia’s rising public debt. The report emphasises that external
borrowing from international organisations hinders the accumulation of resources for debt finan-
cing. The study suggests that sustained fiscal adjustment and a reduction in the primary deficit are
necessary to mitigate debt accumulation. In Kenya, Kirui (2017) examined the macroeconomic
causes of public debt accumulation and found that all factors, except the real interest rate,
influence public debt accumulation. Factors such as gross capital creation, exchange rates, foreign
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direct investment, interest payments, real GDP growth, trade openness, and the savings gap play
significant roles in Kenya’s public debt accumulation.

Galinski (2015) argues that higher unemployment rates lead to increased debt levels, while the
structure of expenditures and revenues also affects debt levels. Swamy (2015) studied 252 countries
from 1980 to 2009, using the Panel Granger causality approach to assess the influence of nations’
economic, political, and income groups on debt. The findings indicate that real GDP growth, foreign
direct investment, government expenditure, inflation, and population growth negatively affect debt.
In contrast, trade openness, final consumption expenditure, and gross fixed capital formation have
positive effects. Mupunga and Le Roux (2015) investigated public debt dynamics in Zimbabwe using
annual time series data from 1980 to 2012. The study revealed that unplanned political and social
expenses led to considerable stock-flow adjustments, resulting in Zimbabwe’s national debt. The
study also highlighted the impact of high-interest rate payments on the domestic debt portfolio and
the negative effect of real interest rates on nominal GDP growth rates.

Michael (2011) examined the relationship between Nigeria’s budget deficit and foreign debt
burden using time-series data from 1970 to 2007. The analysis revealed a structural shift in
Nigeria’s deficit and debt patterns. However, no clear causality or correlation between the variables
was observed. Anoruo et al. (2006) conducted a panel data analysis of 29 HIPC countries in sub-
Saharan Africa from 1984 to 2000. The study found that the growth of the foreign debt to GDP
ratio was significantly influenced by the real exchange rate, non-interest current account balance,
economic slowdown, and interest payments. However, the study did not differentiate between
internal and external factors.

In summary, extensive research has examined the causes and consequences of public debt
accumulation in various countries and periods. The literature highlights the role of economic
variables such as interest rates, economic growth, inflation, debt stock, budget deficit, public
expenditure, and openness. The findings reveal both positive and negative effects of public debt
on economic growth, government expenditure, and foreign direct investment. In addition, factors
such as trade openness, investment, inflation, population growth, and fiscal adjustment emerge as
significant contributors to the accumulation of public debt in different contexts.

4. Empirical methodology

4.1. Data collection and source

The relationship between public debt and associated macroeconomic variables has been extensively
studied, especially within the context of three economic theories: the Keynesian growth model, the
Buchanan, and the Ricardo Public Debt theories. The research incorporates significant macroeco-
nomic factors that influence Ghana’s public debt accumulation. Previous studies, including Atuahene
(2022), Obeng and Sakyi (2017), and Brafu-Insaidoo et al. (2019), as well as theories proposed by
Keynesian Economics (Blinder, 2008), Chenery and Strout (1966), and Classical Economics (Kates,
2020), have highlighted the substantial impact of both domestic (internal) and external factors on the
accumulation of public debt. Consequently, this study considers a comprehensive set of domestic
determinants such as government spending, budget deficits, growth, gross domestic savings, and
external factors like interest payments and trade as explanatory variables. The explained variable in
this study is public debt. Annual data spanning from 1970 to 2022 was collected from publicly
available online sources from the World Bank Development Indicators (WDI, 2022), Ghana’s
Ministry of Finance (Ministry of Finance, 2022) and the Bank of Ghana (BoG, 2022), as presented in
Table 1. Before conducting the ARDL bound test, the data underwent a log-transformation. The data
were log-transformed before the application of the ARDL-bound test.

4.2. Model specification
The study employed the autoregressive distributed lag (ARDL) model, initially developed by Pesaran

et al. (2001), to examine the long-term and short-term interactions among macroeconomic factors
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Table 1. Variable description and data source

Variables Descriptions Measurement Units Source

PD Public debt Public debt (% of GDP) MOF

DEFICIT Budget deficit Government spending WDI
(% of revenue)

GDS Gross domestic savings Gross domestic savings WDI
(% of GDP)

GOVE Government spending Expense (% of GDP) WDI

GROWTH Economic growth Gross fixed capital BOG
formation (% of GDP)

INTPAY Interest payments Interest payments (% of BOG
revenue)

TRADE Merchandise trade Merchandise trade (% of BOG
GDP)

affecting public debt in Ghana. This methodology proves particularly valuable when analysing con-
nections among non-stationary time series data, encompassing variables demonstrating trends or
random fluctuations. The notable advantage of the ARDL approach lies in its capability to handle
models involving mixed-order integration, where variables may possess different orders of integration.
For instance, some variables may be integrated of order one (I(1)), indicating the presence of a unit
root and non-stationarity, while others may be integrated of order zero (I(0)), suggesting stationarity.
Thus, it becomes feasible to investigate relationships between variables with distinct statistical
properties.

Furthermore, the ARDL approach enables researchers to estimate the long-term equilibrium
relationship between variables and capture the short-term dynamics or adjustments towards
equilibrium. Consequently, this methodology allows for evaluating the impact of changes in one
variable on another variable over time, even when the variables themselves are non-stationary.
The construction of the following model aimed to establish the relationship between the depen-
dent and independent variables.

PD; = (DEFICIT;,GDSt, GOVE:, GROWTH;, INTPAY;, TRADE;) (1)

Equation (1) is then expanded linearly and formulated as in Equation (12):
PD; = C; + DEFICIT; + GDS; + GOVE; + GROWTH; + INTPAY:, TRADE; + & (2)

After logarithmic transformation, Equation (2) is specified as follows:

LnPD; = fy + By * LNDEFICIT; + 8, % LnGDS; + f5 * LnGOVE; + 8, + LnGROWTH; + fs
« LnINTPAY; + f3 + LnTRADE; + & 3)

Where LnPD; is the total public debt in period t; LnDEFICIT; is the annual budget deficit in period t;
LnGDS:; is the gross domestic savings in period t; LnGOVE; is the total government expenditure in
period t; LnGROWTH; is the growth in gross fixed capital formation in period t (investment spending
in period t); LnINTPAY; is the total interest payment for debt service in period t; LnTRADE; is
merchandise trade in period t; 3, is the constant; 5, - 5 are the respective regression coefficients;
¢ denotes the stochastic white noise, and t denotes the time period (1970-2022).

4.3. Unit root test (Test for stationarity)

Research has established that unit roots can lead to misleading outcomes in time series analysis
(Granger & Newbold, 1974; Phillips, 1987). To address this issue, the AugmentedDickey—Fuller
(ADF) and Phillips-Perron (PP) tests have been developed as a means to assess the stationarity of
standard unit roots (Dickey & Fuller, 1981; Phillips, 1987). When most variables or series under
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consideration are non-stationary, unit root tests become valuable tools for determining the
integration order of these variables. In the specified model (Eqn. 3), assuming the variables
possess unit roots at the initial level, they can be transformed into stationary series through first
differencing, denoted as I(1). In this scenario, the ADF and PP tests can be employed to examine
the presence of a unit root. The typical formulation of the ADF test is represented by Equation (4).

Ay =p+ P+ (0= DAYt 1+ Z5AY i + et (4)

where 8 stands for the interest variable, A is the difference in the parameter, y is the constant, g is
the coefficient on a time trend, y, ,is the lagged values of the dependent variable, &i is the
coefficient of the lagged dependent variable, and ¢; is the white noise.

4.4. Cointegration test

Cointegration occurs when variables exhibit an a stationary linear combination. This study employed
the ARDL bounds test to assess the level of integration among the variables under investigation. The
Johansen-Juselius cointegration test was also further estimated to ensure the results’ robustness,
considering all variables exhibited integration of order I(1). The ARDL bounds test was employed as
a diagnostic tool to examine the long-run relationship between the variables of interest. This test
allows for determining whether a cointegrating relationship exists among the variables. Examining
the bounds of the estimated model provides insights into long-term equilibrium in the system. The
Johansen-Juselius test for cointegration was also conducted to strengthen the reliability of the
findings. This test is particularly useful when the variables are integrated in order I(1).

Estimating the number of cointegrating vectors helps identify the long-term relationship
between the variables. This approach serves as an additional verification of the results obtained
through the ARDL bounds test. By employing the ARDL bounds test and the Johansen-Juselius test,
this study ensures a comprehensive evaluation of the integration and cointegration levels among
the variables. Such an approach enhances the robustness of the analysis. Furthermore, it provides
a more reliable basis for concluding the relationships among the variables in the study.

To estimate the ARDL model, the appropriate lag length (p) is determined using criteria such
as the Final Prediction Error (FPE), Akaike Information Criterion (AIC), or Schwarz Bayesian
Criterion (SBC). The errors in the model should demonstrate the characteristics of white
noise, indicating that they are a sequence of identically distributed and independent random
variables with a constant mean and variance. Once the lag length is determined, the ARDL
model is specified and estimated. The Wald test is used to verify the long-run association
among the variables. The null hypothesis suggests no cointegration, while the alternative
hypothesis indicates the presence of cointegration. The calculated F-statistic is compared to
the lower and upper bound values. If the estimated F-statistic exceeds these bounds, it
indicates the existence of cointegration.

4.5. ARDL model

When the variables exhibit cointegration as determined by the ARDL bounds test, they possess
a shared stochastic trend and will grow proportionally over time. Consequently, Engle and Granger
(1987) suggest that an error correction model (ECM) should be constructed when a long-term
relationship exists between the variables. Conversely, the vector autoregressive model (VAR) is
typically preferred if the variables exhibit a short-term association. Hence, in the case of cointe-
gration, an ECM representation can be expressed using equations (4) and (5). The lag length for the
ECM is determined based on the Akaike information criterion (AIC) in this study.

In the case of cointegration, the ARDL form for the long-run relationship model is specified in
Equation 4.
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n n n
ALNPD; = fo + 3 f1.ALnPD;_1 + 3 By. ALLLNDEFICIT, 1 + 3 B3. AL,GDS;_4

i=1 i=1 i=1
n n n
+ Y B4 AL,GOVE;_1 + Y fs. AL.GROWTH;_1 + 3 - AL, INTPAY,; 4
i=1 i=1 i=1
n
+ Y 7. AL, TRADE; 1 + & (5)
i=1

The short-run model, estimated with the ECM, is formulated as in Equation (5).

n n n
ALPPD; = iy + 3 B ALPDt_1 + 3 By AL,LNDEFICIT, 1 + ¥, fi5. AL,GDS;_1
i=1 i=1 i=1

n n n
+ X B4-ALnGOVE;_1 + Y Ps. AL, GROWTH;_1 + Y B ALAINTPAY: 4

i=1 i=1 i=1

n
+ > B7.AL,TRADE; 1 + SECM¢_1 + &t (6)
i=1

where PD; i represents the public debt, ECM; ; denotes the residuals series from the long-run
regression’s error correction term, § is the parameter for the speed of adjustment, A is the
difference operator, g, is the constant tog; represent the regression coefficients, n represents
the optimal lag orders, and i represents the number of variables in the model, which could be from
1 to k. The dependent variable is a function of its lagged valuesLnPD; 1, which becomes an
exogenous variable among the lagged values of the regressors in the model.

The first part of Equation (5)

n n n n
> f1.ALoPDy_1 + 3 By ALoLNDEFICIT, 1 + 3 f3.AL,GDS;_1 + ¥, B4 ALnGOVE;_4
i=1 i=1 i=1 i=1

n n n
+ Y fs. AL.GROWTH,_1 + ¥ fs. ALAINTPAY,_1 + 3 f7. AL, TRADE, 4 7)
i=1 i=1 i=1

represents the short-run relationship, while SECM;_; indicates the long-run relationship of the
model.

4.6. Model stability

Performing diagnostic tests to validate the estimated error correction model is important. These
tests help determine the model’s validity and reliability. These tests include checking for serial
correlation, assessing heteroscedasticity, and evaluating normality. The CUSUM and CUSUMSQ
tests are used to confirm the stability of the model’s coefficients.

The first diagnostic test is for serial correlation, which checks for autocorrelation in the estimated
model. If there is no correlation between disturbance terms, it indicates that the model is acceptable.
However, if this assumption is violated, it suggests the presence of autocorrelation. Commonly used
tests for detecting serial correlation are the Durbin-Watson statistics and the LaGrange multiplier test
for serial correlation (x2SC). The second diagnostic test focuses on assessing heteroscedasticity, which
determines the reliability of the estimated model in forecasting the dependent variable. The assump-
tion of homoscedasticity, where the variance of the residuals is constant, must be met for the model’s
findings to be valid. The LaGrange multiplier test for heteroscedasticity (x2 ARCH) is used to evaluate
the presence of heteroscedasticity. The last diagnostic test is the normality test, performed on the
double-log findings. Similar to other residual-based tests, the Shapiro-Wilk test of normality (x2
normality) is used to assess the normality of the residuals.

When the results of these tests reveal that the residuals deviate from an a normal distribution

and suggest the existence of serial correlation and heteroscedasticity, it implies that the conclu-
sions drawn from the model cannot be accepted due to unreliable statistical inferences. To confirm
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the existence of long-run associations between variables, the study applies cumulative sum
(CUSUM) and cumulative sum of squares (CUSUMSQ) tests. These tests plot the residuals of the
ECM. Suppose the statistics in the plot fall within critical bounds at a 5% significant value; in that
case, it suggests that the coefficients of the ARDL model are stable.

5. Results and discussions

5.1. Descriptive analysis

The study uses time series data from 1970 to 2022 to empirically investigate the effects of budget
deficits, gross domestic savings, overall government expenditure, economic growth, interest pay-
ments, and trade balances on public debt accumulation in Ghana. The descriptive statistics of the
study variables stated in Table 2 specified that the Jarque-Bera tests for the entire variables used
in the study are insignificant except for interest payment, which implies that all the selected
variables were normally distributed except interest payment, which was not normally distributed
at level The ARDL model assumes that the variables are normally distributed and free from issues
like heteroscedasticity. Log-transforming variables is a common technique used in statistical
analysis to improve the normality of the data distribution (Newman, 1993). Therefore, all the
variables were log-transformed to ensure a normal distribution and improve the model’s fitness.

The trend in public debt accumulation shows that public debt was high in 2000 (111.95%) but
afterwards showed a continuous reduction until 2006, as shown in Figure 1. The reduction of Ghana’s
public debt between 2000 and 2006 was primarily due to the implementation of the Heavily The HIPC
program was a debt relief initiative established by the International Monetary Fund (IMF) and the
World Bank to assist highly indebted developing countries to lower debt burden in achieving debt
sustainability. Subsequently, Ghana faced several economic challenges, including high fiscal deficits,
low revenue mobilisation, global shocks (e.g., COVID-19) and increasing expenditure commitments.
These challenges put pressure on the government’s finances and necessitated borrowing to meet its
obligations. The trend line in Figure 1 shows that public debt continuously increased at a rate of 1.19%
each year between 1970 and 2022. The descriptive statistics further demonstrate that an average of
45.17% of debt is added annually to the public debt stock.

The descriptive statistics show that the budget deficit averaged 61.21%, with the highest deficit
of 154.94% recorded in 2022, while the lowest deficit was noted as —30.17% in 1970, as shown in
Table 2. The COVID-19 outbreak in 2020 caused a worldwide health emergency and had negative
economic consequences globally, including in Ghana. The Ghanaian government enforced lock-
downs, travel restrictions, and social distancing guidelines to control the virus’s spread. These
actions had a detrimental impact on businesses, employment, and the overall economy, leading to
a decline in Ghana’s GDP. The pandemic-induced economic downturn caused a significant decline
in government revenue sources while expenditures increased. These combined factors contributed
to Ghana’s severely impacted fiscal position, resulting in a widened fiscal deficit reaching its
highest point in 2022. The trend line in Figure 2 shows an upward fiscal fragility, with the budget
deficit continuously increasing at a rate of 3.0% each year. This support the claim that increasing
budget deficit is a major factor of public debt accumulation in Ghana since the government is
forced to borrow to finance the gap due to low private sector activity to fill the financing gap.

Similarly, the gross domestic savings (% GDP) during the study period peaked in 2020 (22.0%),
with the lowest gross domestic savings (-2.96%) recorded in 2008. Due to low aggregate savings
in Ghana, the government has limited access to domestic funds to finance its expenditures.
Inadequate domestic financing forces the government to rely more on external borrowing,
which often comes with higher interest rates and more stringent repayment terms, leading to
increased public debt. The results in Table 2 demonstrate an average of 8.76% aggregate savings
for the period studied. The observed trend line in Figure 3 shows a relatively low and inconsistent
aggregate savings habit as gross domestic savings increase at 0.13% each year.
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Figure 1. The trend in public
debt in Ghana (1970-2022).

Figure 2. The trend in budget

deficit in Ghana (1970-2022).

Figure 3. The trend in gross
domestic savings in Ghana
(1970-2022).
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The average government expenditure was 7.14% of GDP, ranging from —22.13% in 1970 to
30.63% in 2022. The trend line of government expenditure shows the high level of government
activity in financing the fiscal gap during the period, with an upward movement of 0.90%
each year, as shown in Figure 4. The Government of Ghana’s revenue sources, such as taxes,
tariffs, and fees, are inadequate to cover its expenditure requirements, forcing the government to
consistently borrow to bridge the gap. Weak tax administration, low tax compliance, and an over-
reliance on volatile revenue sources limit the government’s ability to generate sufficient income.

Figure 5 displays the trend line for the productive capacity of the Ghanaian economy. The trend
line shows a 0.29% annual expansion rate, implying an average yearly increase in productive
capacity of 0.29%. Over the studied period, the average expansion rate was 16.04%. This suggests
that the Ghanaian economy experienced consistent growth in its productive capacity throughout
the studied period, albeit at a relatively modest rate of 0.29% per year. The average expansion rate
of 16.04% indicates that, despite the low annual growth rate, the cumulative increase in produc-
tive capacity over the entire period was significant. This could be seen as a positive trend for the
Ghanaian economy, indicating a gradual but steady improvement in its ability to produce goods
and services. The implications of the trend line for productive capacity on public debt suggest that
a growing and improving economy can positively affect managing and reducing public debt. The
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Figure 4. The trend in govern-
ment expenditure in Ghana
(1970-2022).

Figure 5. The trend in growth in
Ghana (1970-2022).

Figure 6. The trend in interest
payments in Ghana (1970-
2022).).
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increased tax revenues, improved debt servicing capacity, and enhanced investor confidence
resulting from a growing productive capacity can contribute to a more sustainable fiscal position
for the government and the country.

Likewise, as shown in Figure 6, the trend line for interest payments (% of revenue) on accumu-
lated public debt shows the debt burden scenario of Ghana as the proportion of revenue for debt
servicing continually increased by 0.74% annually over the specified time frame, reaching an all-
time high in 2022 (59.8%). The descriptive statistics further suggest that an average of 22.28% of
revenue is used for interest payments over the same period. Due to accumulating debt,
a substantial proportion of the government’s income is allocated to servicing debt obligations,
resulting in a reduced availability of funds for critical expenditures. Consequently, the government
heavily depends on borrowing to sustain its operations, lacking the ability to generate ample
revenue to meet its expenses and encountering challenges in fulfilling its debt obligations. This
predicament compels the government to seek additional loans to repay existing debts or finance
new expenditures, perpetuating a cycle of accumulating debt.

The trend line in Figure 7 shows an increase of 0.14% in Merchandise trade (% of GDP) each year
from 1970 to 2022. This suggests that Ghana’s international trade has been growing steadily. The
descriptive statistics indicate that a significant portion of Ghana’s economic output is associated
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Figure 7. The trend in mer-

chandise trade of Ghana (1970~

2022).

Figure 8. plot of CUSUM for
coefficients’ stability of ARDL
model. Source: authors’ esti-
mates from data 1970-2022.

Figure 9. plot of CUSUMSQ for
coefficients’ stability of ARDL
model. Source: authors’ esti-
mates from data 1970-2022.
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with international trade, averaging 52.32% of the overall economic activity. Furthermore, the
country’s international trade reached an all-time high of 93.2% in 2000, implying that Ghana’s
international trade as a percentage of GDP is exceptionally high, indicating a significant economic
dependence on international trade. High dependence on international trade makes Ghana’s
economy more vulnerable to external shocks and global economic conditions. Any disruptions in
international trade, such as a decline in global demand or trade barriers imposed by other
countries, can negatively impact Ghana’s economic performance. In addition, Ghana’s high depen-
dence on international trade made its economy more vulnerable to external shocks, such as falling
commodity prices in the mid-2000s and the disruptions caused by the COVID-19 pandemic. These
disruptions reduced tax revenues and increased spending on social safety nets. The government
incurred higher levels of public debt to manage the economic fallout. This highlights the impor-
tance for Ghana, and other countries with similar economic structures, to diversify their econo-
mies, enhance domestic production capabilities, and reduce reliance on a single sector or external
trade.

5.2. Unit root test (Test for stationarity)

Before applying the ARDL bound test, it is important to check the unit root of each variable to
ensure that all variables are stationary at I(0), I(1), or both to find the bound F-statistic test. To
check the integration order of each variable, the study incorporates the augmented Dickey—Fuller
(ADF) and Phillips—Perron (PP) unit root tests (Said & Dickey, 1984). The results were evaluated by
comparing the test statistics to critical values provided by MacKinnon (1996). The null hypothesis
of these tests assumes the presence of a unit root. A lower test statistic than the critical value
indicates stationarity in the series. The ADF and PP tests, presented in Tables 3 and 4, demonstrate
that all the variables analysed showed first-order difference stationarity at order I(1) with
a significance level of 0.05. This indicates no unit root in the series for public debt, budget deficit,
gross domestic savings, overall government expenditure, economic growth, interest payment, and
trade balance. This suggests these variables do not exhibit persistent and non-reverting trends

Table 3. Augmented Dickey-Fuller (ADF) unit root test

Augmented Dickey-Fuller (ADF) Unit Root Test
Level 1%t Difference
Trend and Trend and Order of
Variables Intercept | intercept | None | Intercept intercept | None | integration
PD -1.049 -1.829 -0.056 -5.433 =5.405 =5.407 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (=3.499) (-1.950)
DEFICIT -0.591 -2.260 1.828 -7.929 -7.833 -6.780 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (-3.499) (-1.950)
GDS -2.153 -2.543 -1.076 -9.770 -9.813 -9.846 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (=3.499) (-1.950)
GOVE -1.230 -1.805 0.293 -6.776 -6.750 -5.664 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (-3.499) (-1.950)
TRADE -2.688 -2.574 -0.752 -8.222 -8.237 -8.305 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (-3.499) (-1.950)
GROWTH -1.896 —2.294 -0.576 -6.932 -6.871 —7.000 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (-3.499) (-1.950)
INTPAY 0.977 0.454 1.193 -3.610 —4.449 -3.579 I(1)
(-2.928) (-3.498) (-1.950) (-2.929) (-3.499) (-1.950)

Note: The table presents the Test-statistics and Critical values (in parenthesis) at the level of the first difference from
the Augmented Dickey-Fuller (ADF) Unit Root Test at a 0.05 significant level. PD, DEFICIT, GDS, GOVE, GROWTH,
INTPAY, and TRADE represent public debt, budget deficit, gross domestic savings, overall government expenditure,
economic growth, interest payment, and trade balance.

Page 14 of 29



Musah, Cogent Economics & Finance (2023), 11: 2285625 *-: Cogent —~2CONOMICS & ﬁ nance
https://doi.org/10.1080/23322039.2023.2285625

Table 4. Phillips-Perron (PP) test

Phillips-Perron (PP) Unit Root Test
Level 1°* Difference
) Trend and Trend and _ Order of

Variables Intercept | intercept None | Intercept intercept | None | integration

PD —4.641 -10.071 0.156 -38.626 —-38.578 -38.181 I(1)
(-13.316) (-19.836) | (-7.708) | (-13.308) (-19.818) (=7.704)

DEFICIT -0.631 -10.008 1.614 -58.630 -58.637 -56.041 I(1)
(-13.316) (-19.836) | (-7.708) | (-13.308) (-19.818) (=7.704)

GDS -9.320 -11.032 -2.117 -69.840 -69.379 -69.901 (1)
(-13.316) (-19.836) | (-=7.708) | (-13.308) (-19.818) (=7.704)

GOVE -1.272 -5.797 0.060 —-49.755 -49.627 -43.530 I(1)
(-13.316) (-19.836) | (-=7.708) | (-13.308) (-19.818) (=7.704)

TRADE -12.998 -12.606 -0.753 -54.227 -54.046 -54.227 I(1)
(-13.316) (-19.836) | (-=7.708) | (-13.308) (-19.818) (=7.704)

GROWTH —-6.604 -11.654 -0.662 -45.341 -45.215 -45.308 I(1)
(-13.316) (-19.836) | (-=7.708) | (=7.704) (-19.818) | (-13.308)

INTPAY -0.586 —0.444 0.707 -22.141 -29.653 -21.914 (1)
(-13.316) (-19.836) | (-7.708) | (-13.308) (-19.818) (=7.704)

Note: The table presents the Test-statistics and Critical values (in parenthesis) at the level of first difference from the
Phillips-Perron (PP) Unit Root Test. PD at 0.05 significant level, DEFICIT, GDS, GOVE, GROWTH, INTPAY, and TRADE
represent public debt, budget deficit, gross domestic savings, overall government expenditure, economic growth,
interest payment, and trade balance.

over time. Instead, they are likely to fluctuate around a stable level or follow a predictable pattern.
Consequently, it can be concluded that these variables share the same order of stationarity,
suggesting a potential long-run relationship among them.

5.3. Lag selection criteria

Before conducting the ARDL bound test to determine the presence of cointegration among public
debt, budget deficit, gross domestic savings, overall government expenditure, economic growth,
interest payment, and trade balance, it is crucial to choose an appropriate lag order for the
variables. This study utilised the optimal lag order of the vector autoregression (VAR) model to
determine the suitable lag order. Table 5 displays the results obtained from the lag selection
criteria for implementing the ARDL bound test, indicating that the model performs more effectively
(i.e., gives better results)with a lag of 4 compared to lags 1, 2, and 3.

Table 5. VAR lag order selection criteria

lag LL LR df P FPE AIC HQIC SBIC

0 -300.719 000672 | 12.5599 | 12.6625 | 12.8302
1 94,1265 789.69 49 0.000 | 5.1x107'° | -1.55619 | -.735895 | .605895*
2 150.991 113.73 49 0.000 | 4.2x107%° | -1.87718 | —339139 | 2.17672
3 200.238 98.494 49 0.000 | 5.8x1071%* | -1.88726 | .368533 | 4.05846
4 302.583 204.69* 49 0.000 | 1.4x107'% | —4.06462* | -1.09107* | 3.77292

*Represents the optimal lag selection criterion order. LR, FPE, AIC, HQIC, and SBIC, represent the sequential modified
Likelihood Ratio test statistic, Final Prediction Error, Akaike Information Criterion, Hannan-Quinn information criterion
and Schwartz Information Criteria, respectively.
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5.4. ARDL bound test for cointegration

To ascertain the long- and short-run relationships between variables, it is essential to employ the
ARDL bound test (Pesaran et al., 2001) to confirm the presence of cointegration. The findings of the
ARDL bound test, assessing the cointegration among public debt, budget deficit, gross domestic
savings, overall government expenditure, economic growth, interest payment, and trade balance,
are presented in Table 6. The computed F-statistic in the table is 8.686, surpassing the critical value
of 3.61 at the 5% significance level. As a result, according to Pesaran et al. (2001), the null
hypothesis of no cointegrating relationship can be rejected. This indicates that public debt exhibits
cointegration with budget deficit, gross domestic savings, overall government expenditure, eco-
nomic growth, interest payment, and trade balance. Furthermore, these results signify a long-term
relationship between the variables.

Moreover, given that all the variables have been integrated of order 1, the examination incorpo-
rates the cointegration approach introduced by Johansen and Juselius (xxx) to ensure the robust-
ness of the prevailing long-term relationships among the variables. Table 7 presents the empirical
outcomes of Johansen’s cointegration analysis, which offer substantial evidence supporting the
robustness and effectiveness of the long-run associations among the variables. The trace and
max-eigenvalue tests indicate the presence of five (5) cointegrating equations at a significance
level of 0.05. This finding demonstrates a long-term association within the error term, implying
that all variables are cointegrated or possess a relationship over the long run. Since cointegration is
established among the variables of interest, the study estimates the long-run relationship between
public debt and its determinants using the Autoregressive Distributed Lag (ARDL) model. Liang and
Schienle (2019) propose that the Error Correction Model (ECM) is particularly suitable when there is
evidence of cointegration among the variables.

5.5. Short-run and long-run estimations

Engle and Granger (1987) propose that an ECM should be constructed in the presence of a long-run
relationship between variables. Consequently, an ECM was developed, wherein the error term was
estimated. The estimated coefficient of the ARDL ECM confirms the presence of cointegration
among variables and demonstrates a negative sign. It signifies the speed of adjustment towards
long-run equilibrium following short-run shocks. This study’s estimated ECM coefficient is —1.80
and statistically significant at a 5% level. This implies that any deviation from the short-run
equilibrium between variables and public debt can be rectified and restored annually at a rate of
1.80% in the long run, as illustrated in Table 9. After verifying the existence of a long- and short-
run association between variables from the ARDL bound test, the study finds the variables’ long-
and short-run parameters.

Managing public debt in Ghana presents significant challenges due to its susceptibility to various
factors (Franzkowiak et al., 2022). The empirical results of the debt burden factors are shown in
Table 8 for a long-run association which implies that an increase in merchandise trade in Ghana
can significantly increase public debt. The estimated coefficient of 0.68% indicates the expected
change in public debt is associated with a 1% change in merchandise trade, holding other factors

Table 6. Testing for level relationship among variables in the ARDL model

Equation Lag F-statistics P-value
PD = [(DEFICIT, GDS, GOVE, TRADE, GROWTH, INTPAY) (44013 44) 8.686¢

Critical value 10% 5% 1%
Lower bound I(0) 2.12 2.45 3.15
Upper bound I(1) ' 3.23 ' 3.61 ' 443

“Represents the 5% significance level. The critical bound values were extracted from Pesaran et al. (2001).
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Table 8. Estimated long-run coefficients from ARDL models (53 observations from 1970 to

2022)

D. LnPD Coefficient | Std. err. | t-statistics P>|z| [95% conf. interval]
LnTRADE 6787103 1312644 5.17 0.000 4064845 .950936
LnGROWTH 2247758 1027021 2.19 0.040 0117848 4377669
LnINTPAY 5262454 .0633959 8.30 0.000 3947703 .6577205
LnDEFICIT -.3805181 .0366228 -10.39 0.000 —.4564691 —.304567
LnGOVE 2440703 .0205979 11.85 0.000 .2013529 .2867877
LnGDS .0461093 .0543505 0.85 0.405 -.0666068 1588253
_cons -.166376 .8195817 -0.20 0.841 -1.866084 1.533332

P>|z| values are based on a 5% significance level. The dependent variable is public debt. ARDL(4,4,0,1,3,4,4) selected
by Akaike information criteria.

Table 9. Estimated short-run coefficients from ARDL models (53 observations from 1970 to

2022)

D. LnPD Coefficient | Std. err. | t-statistics P>|z| [95% conf. interval]

DLNTRADE —-.9580363 .2883501 -3.32 0.003 -1.556038 -.3600348
DLnGROWTH 4057039 1932883 2.10 0.048 0048484 .8065593
DLNINTPAY —.4799982 1899863 -2.53 0.019 -.8740057 -.0859907
DLnDEFICIT 4420202 1701711 2.60 0.016 .0891069 7949336
DLnGOVE .2280093 1397487 1.63 0.117 -.0618117 .5178303
DLnGDS -.1365992 .0884823 -1.54 0.137 -.3201002 .0469019
ECM(-1) -1.804927 .2677051 -6.74 0.000 -2.360113 -1.24974

P>|z| values are based on a 5% significance level. The dependent variable is public debt. ARDL(4,4,0,1,3,4,4) selected by
Akaike information criteria.

Table 10. Diagnostic tests

R-square 0.8829

Adjusted R-square 0.7445

Durbin-Watson statistics 2.065442

Root MSE 0.1310

X2 Ramsey reset 5.53(P-value = 0.0027)
X2 ARCH 2.670(P-value = 0.1022)
x2SC 0.169(P-value = 0.6810)
x2 Normality 0.962 (P-value = 0.534)

constant. This finding suggests that when Ghana’s merchandise trade expands, the country’s
public debt tends to increase. This positive relationship implies that as trade in goods and services
grows, it puts upward pressure on the country’s public debt. Ghana relies heavily on imported
goods and products to meet domestic consumption needs. According to Aryeetey and Fenny
(2017), a decreasing balance of payments surplus persisted from 2010, despite a huge and
increasing trade deficit, due to a current account surplus. However, the trade deficit persisted as
the country imported more and more. This finding confirms the Trading Gap of Chenery and
Strout’s (1966) Two-Gap Economic Model, as actual export receipts by the government are less
than import expenditures.
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Even though Ghana has recorded trade surpluses in recent years, the trade-off between the
impact of export and import on public debt accumulation has been a source of debate. The surplus
is attributable to gold and crude oil exports, which are mostly managed and controlled by
international corporations, which amass approximately 90% of the generated revenue at the
expense of Ghana. This demonstrates that although Ghana boasts a trade surplus, it lacks true
ownership and has had to borrow to shore up its international reserves. The findings suggest that
Ghana’s heavy reliance on external trade leads to increased public debt. The government must
consistently borrow to maintain its reserves and cover trade-related expenses, especially during
high trade activity or trade deficits.

The Government of Ghana’s investment in fixed assets often involves financing infrastructure
projects such as roads, bridges, ports, power plants, or public buildings which are expected to
translate into growth. These projects require substantial upfront capital investment, which the
government typically finances through borrowing. Following the study’s theoretical leanings, the
findings suggest a significant positive long-run relationship between gross fixed capital formation
(growth) and public debt at a 5% significance level. This implies a stable and proportional relation-
ship between growth and public debt over the long run in the Ghanaian economy. In other words,
as the economy grows and more capital is invested in fixed assets, public debt will likely increase.

The coefficient estimate of 0.22 indicates the magnitude of the impact of growth on public debt.
Specifically, it suggests that a 1% increase in gross fixed capital formation (growth) is associated
with a 0.22% increase in public debt. This implies that the government’s investment in fixed assets
contributes to the accumulation of public debt. Similarly, Amankwah et al. (2018) found that
government debt negatively influences economic growth in Ghana. Baidoo et al. (2021) also
found that as government debt increases, it tends to have an adverse effect on the overall growth
of the Ghanaian economy. Although the need to improve infrastructure in Ghana is frequently
emphasised, budget allocations for capital investment routinely fall short of investment require-
ments. In 2016, 7.7% of the yearly budget was allocated to capital expenditures. In 2017, that
amount decreased to 6.8%. 2018 it decreased to 4.7% before rising to 8.5% in 2019. This is
inadequate to match the predicted $40 billion needed to expand Ghana’s road networks alone.
Therefore, the government has been obliged to borrow to supplement locally generated earnings,
thereby increasing the public debt.

As the government accumulates debt, it becomes obligated to pay interest and principal repay-
ments on these borrowings. The debt servicing costs represent a significant portion of the govern-
ment’s annual budget expenditure. As revenue generation falls short of covering these costs, the
government is forced to borrow more or allocate a larger portion of its budget to debt servicing,
leading to further debt accumulation. This is confirmed by the study findings, which suggest that
debt servicing through interest payment (% of revenue) has a significant positive long-run associa-
tion with public debt at a 5% significant level.

This outcome implies that a 1% increase in interest payments is associated with a 0.53% increase in
public debt. This indicates that higher interest payments contribute to a greater accumulation of public
debt over the long term. Bawumia’s (2015) findings align with this outcome, revealing a similar pattern
wherein Ghana’s public debt expansion was attributed to the escalating debt servicing burden. The
indication is that when the government’s revenue generation falls short of covering the debt servicing
costs, it faces two options: borrowing more or allocating a larger portion of its budget to debt servicing.
In both cases, this leads to a further accumulation of debt.

The Institute of Fiscal Studies (2015) reported that interest payment had become a major factor
behind the country’s fiscal deterioration, besides wages and salaries, requiring serious attention.
According to Fitch Ratings (2015), the country’s interest burden is the highest amongst its rated
sub-Saharan African countries. As a result, Ghana’s economy experienced recent downgrades by
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prominent international credit rating agencies like Fitch Ratings in 2022. These downgrades were
primarily linked to the country’s inability to generate sufficient revenue to fulfil its debt obligations.

Government debt stands at approximately 535% of government revenue, which is significantly
higher than the 304% observed in economies with similar credit ratings, according to Fitch Ratings
in 2021. Fumey et al. (2022) state that the presence of statutory payments in the budget, over
which the government has no control, poses challenges to its ability to achieve its goals without
borrowing. The country’s overall revenues and grants are primarily consumed by debt servicing and
staff compensation. In 2020, around 70% of the revenue was dedicated to loan repayment,
including interest and amortisation. This figure is close to the 72% recorded when the country
joined the programme for Heavily Indebted Poor Countries (HIPC) in 2000.

Credendo (2022) reported that in 2020, decisive actions to mitigate the impact of the COVID-19
pandemic helped the business environment and households but came with a major fiscal cost.
Public interest payments in 2020 absorbed half of that year’s total public revenues, further
aggravating concerns over Ghana’s public debt sustainability, which has been at “high risk of
debt distress” according to the IMF’s Debt Sustainability Analysis (DSA) for years. In 2021, the
interest burden reached more than 50% of public revenues, the second-highest ratio in the world
following Sri Lanka. Without a significant increase in revenues, the burden of these interest
payments could spark a debt crisis in the near term. Overall, the results support the notion that
higher interest payments contribute to a further increase in public debt.

The study suggests a statistically negative significant long-run relationship between budget
deficit on public debt at a 5% level of significance. This outcome implies that when the government
increases its budget deficit by 1%, the country’s public debt decreases by 0.38% in the long run.
This implies that the government’s borrowing through the budget deficit effectively reduces the
overall public debt burden. This might seem counterintuitive initially, but it can be explained by
considering the potential effects of the government’s budget deficit financing on economic growth
and fiscal sustainability in the long run. The findings support the Keynesian economic theory
(Thirlwall, 1987), which suggests that government deficit financing can be useful in specific
economic situations, particularly during recessions or periods of low aggregate demand to stimu-
late economic growth.

In the long term, budget deficits may stimulate economic growth through increased govern-
ment spending, leading to higher tax revenues and improved economic conditions. As a growing
economy, Ghana can generate higher income levels and increased tax revenues, which can help
reduce the public debt burden over time. Additionally, policymakers have implemented measures
to address fiscal imbalances and improve the sustainability of public finances, such as implement-
ing structural reforms or pursuing fiscal consolidation measures. For instance, the promulgation of
the Fiscal Responsibility Act 2018 (Act 982) aimed at promoting fiscal discipline and controlling
public debt. It provides a framework for managing government finances, emphasising responsible
spending, debt sustainability, and transparency. The Act sets targets for reducing the debt-to-GDP
ratio. In addition, it limits the amount of debt the government can accumulate. This helps prevent
excessive borrowing and mitigate the risks of high debt levels.

However, the economic doldrum from the impact of COVID-19 led to the suspension of the Act, as
fiscal revenues fell short of planned expenditures leading to increased borrowing and debt accumula-
tion. Consequently, Ghana could not meet its debt obligations, resulting in a severe financial and
economic situation. In 2020, decisive actions to mitigate the impact of the COVID-19 pandemic helped
the business environment and households but came with a major fiscal cost. As a result, the fiscal deficit
amounted to more than 15% of GDP, further aggravating concerns over Ghana’s public debt sustain-
ability, which has been at “high risk of debt distress” according to the IMF’s Debt Sustainability Analysis
(DSA). In 2021, the budget deficit reached double digits again, pushing the gross public debt stock to

Page 20 of 29



Musah, Cogent Economics & Finance (2023), 11: 2285625 O‘ZK;' Cogent Py economics & ﬁ nance

https://doi.org/10.1080/23322039.2023.2285625

81.8% of GDP (567.9% of public revenue). By 2022, the country’s debt had risen significantly due to
borrowing to finance infrastructure projects and budget deficits.

As a result, Ghana sought assistance from the International Monetary Fund (IMF) to address its
fiscal imbalances and implement structural reforms (Amponsah, 2015). Under the IMF programme,
Ghana implemented several measures to restore fiscal discipline and debt sustainability.
Additionally, Ghana restructured its domestic debt repayment as part of its IMF conditionalities,
implying that the country took steps to renegotiate the terms of its domestic debt, such as
extending maturity dates, reducing interest rates, or adjusting payment schedules. Such restruc-
turing efforts were pursued to enhance debt sustainability and create more manageable repay-
ment obligations.

The study further indicates a statistically significant positive long-term relationship between
government spending and public debt at a 5% significance level. The positive and significant
coefficient indicates that the relationship between government spending and public debt is not
merely due to chance but reflects a meaningful association. The findings suggest that when the
Government of Ghana increases its spending by 1%, it leads to a 0.24% increase in the country’s
public debt in the long run. This implies that government spending is crucial in shaping Ghana’s
public debt trajectory. When the government decides to increase its spending, it incurs additional
costs that contribute to accumulating public debt over time. The current findings align with the
results of prior studies (Asiama et al.,, 2014; Frimpong & Oteng-Abayie, 2006; Owusu-Nantwi &
Erickson, 2016) conducted on a similar topic.

This convergence in findings across studies adds credibility to Ghana’s observed relationship
between government spending and public debt. The Government of Ghana consistently spends
more than its revenue, which results in a budget deficit. To cover this deficit, the government
borrows money by issuing treasury bills, bonds, or obtaining loans from international financial
institutions. These borrowings contribute to the accumulation of public debt. Also, governments
often invest in infrastructure projects such as roads, schools, hospitals, and energy facilities to
promote economic growth and improve living standards. While these investments are important
for long-term development, they often require substantial funding.

The government relies heavily on borrowing to finance these projects without generating
sufficient revenue or controlling expenses, leading to a significant increase in public debt.
Furthermore, the government provides subsidies or implements social programmes to support
vulnerable populations, stimulate economic sectors, or promote social welfare. These initiatives,
such as education subsidies, healthcare programmes, or cash transfer schemes, require financial
resources. Consequently, the government cannot fund them adequately from its revenue sources
and resorts to borrowing, contributing to debt accumulation.

The findings reveal that the relationship between domestic savings and public debt is non-
significant in the long run. This implies that over an extended period, increasing domestic savings
does not have a meaningful effect on public debt in Ghana. However, the observed 1% increase in
domestic savings potentially increasing public debt by 0.05%, in the long run, may imply that there
might be some impact of domestic savings on public debt, although not significant in the long run.
Therefore, in the long run, the non-significant impact implies that domestic savings alone do not
favourably affect the dynamics of Ghana’s public debt in the long run. This finding is consistent
with Nneka and Ubah (2021).

As the preliminary findings of this study have shown, other factors, such as government spend-
ing, external borrowing, fiscal policies, trade, interest payments, and budget deficits, have a more
substantial influence on public debt levels. This implies that changes in domestic savings alone do
not significantly impact the level of public debt over an extended period, given the Ghanaian
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context. This suggests other mechanisms through which domestic savings indirectly affect public
debt in the long run.

Savings rates in Sub-Saharan Africa (SSA) countries exhibit a general trend of being low, both in
the government and private sectors. However, there are notable variations among nations. For
example, despite Ghana’s classification as a lower-middle-income economy, its savings perfor-
mance falls short compared to its West African counterparts like Nigeria and Cote d’Ivoire. These
dissimilarities can be attributed to a combination of sociocultural and political-economic factors.
Notably, Ghana experienced a banking sector clean-up in 2017 that resulted in the loss of savings
for a significant portion of the population. This event has potentially had a profound impact on the
savings culture within the country. Consequently, households and businesses may view traditional
bank accounts as insecure, opting instead to save their funds in unconventional locations (Ackah &
Lambon-Quayefio, 2020). These factors could explain why domestic savings is insignificant in
impacting public debt.

In the short run, the coefficient of macroeconomic factors such as trade, growth, interest
payment, and budget deficit significantly influence public debt. The results shown in Table 9
indicate that, in the short run, an increase in trade in Ghana leads to a decrease in public debt.
In this case, the estimated coefficient of —0.96 indicates that a 1% increase in trade will cause
a 0.96% reduction in public debt in the short run. This negative coefficient suggests an inverse
relationship between trade and public debt in Ghana. It implies that as trade expands, the
associated economic benefits, such as increased exports or foreign investment, lead to higher
revenue generation, reducing the need for borrowing and consequently lowering public debt.
However, these findings contradict the long-run estimates, which show that increased trade
stimulates debt accumulation. Therefore, despite the recorded trade surplus in recent times, it
has not significantly impacted debt reduction in the long run in Ghana.

This suggests that despite the trade surplus, Ghana’s overall debt level has not been significantly
influenced by this surplus over an extended period. In other words, the trade surplus has not
contributed significantly to reducing the country’s debt burden. Therefore, the findings imply that
while Ghana may have had a trade surplus in recent times, other factors or economic challenges
may be contributing to the country’s ongoing debt accumulation, suggesting that the trade surplus
alone has not been sufficient to address the debt situation in the long run. This could explain why
Ghana’s trade surpluses in recent years, such as the $1.107 billion recorded at the end of the 2021
fiscal year, according to the Bank of Ghana’s Summary of Economic and Financial Data, have not
resulted in public debt reduction.

In the short run, an increase of 1% in interest payments in Ghana leads to a decrease of 0.48%
in public debt. This suggests that higher interest payments may act as a disincentive for the
government to accumulate additional debt in the short term. On the other hand, in the long run,
the estimates reveal that interest payments accumulate public debt. This indicates that over an
extended period, the impact of higher interest payments outweighs the short-term disincentive
effect. This could be due to compounding interest, limited fiscal discipline, or other macroeconomic
factors that lead to debt accumulation despite interest payments. To find common ground, it is
important to recognise that the short-term and long-term dynamics of interest payments on public
debt can differ. In the short run, higher interest payments may serve as a deterrent, encouraging
the government to be more cautious in accumulating debt. However, in the long run, the burden of
interest payments can outweigh the initial disincentive effect and contribute to the accumulation
of public debt.

The study found that a 1% increase in economic growth leads to a 0.41% increase in public debt.
This means that when the economy experiences short-term growth, there is a slight increase in the
accumulation of public debt. It suggests that governments tend to borrow more during periods of
economic expansion to finance various projects or provide stimulus. The study also revealed that
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over the long term, economic growth contributes to the accumulation of public debt. This indicates
that sustained economic growth can lead to a continuous increase in public debt levels. The
reasons for this could include increased government spending, investment in infrastructure, or
other factors that require borrowing. While economic growth is generally seen as beneficial, it also
has implications for public debt. The Government of Ghana often borrows during periods of
economic expansion to stimulate further growth or address various needs leading to increased
debt accumulation.

In 2016, there was a notable deviation in government spending, surpassing the projected GDP by
3.9%. However, expenditures consistently fell short of the set targets in subsequent periods.
Unfortunately, the levels of revenue generated did not match the initial projections. This shortfall
in government revenue resulted in recurring fiscal deficits, leading to debt accumulation over
several years and increased expenses for servicing that debt. In the short run, it is observed that
a 1% increase in the budget deficit leads to a 0.44% increase in public debt in Ghana. This suggests
that in the immediate period following a budget deficit, the government relies on borrowing to
finance its expenditures, increasing the public debt. This relationship is statistically significant at
a 5% level, indicating a relatively strong correlation between budget deficits and public debt in the
short term.

On the other hand, the long-run estimates indicate a different relationship between budget
deficits and public debt. The estimates suggest that budget deficits reduce Ghana’s public debt
over an extended period. Recognising the distinction between short-run and long-run dynamics is
important to find common ground between these contrasting results. In the short run, budget
deficits may contribute to an increase in public debt, reflecting the immediate impact of borrowing
to finance expenditures. However, budget deficits can lead to economic growth and improved
fiscal sustainability in the long run, reducing public debt over time.

This implies that increasing debt to finance the deficit has short-term and long-term implications
for Ghana. The government can continue funding essential services and infrastructure projects in
the short term. However, accumulating too much debt has led to concerns about the country’s
ability to repay its obligations, resulting in higher interest rates on future borrowing. Additionally,
the private sector in Ghana is experiencing considerably low economic activity. As a result, it
cannot adequately fund the budget deficit, presenting challenges for the government in managing
its fiscal situation. Hence, the private sector is not generating sufficient revenue and profits, which
results in lower tax revenues for the government, reducing the funds available to cover the budget
deficit. As a result, it becomes challenging for the government to rely on private sector funding
alone to cover the deficit. Therefore, the government must fill the financing gap by increasing its
debt.

In the short run, the study suggests that government spending does not significantly impact
public debt. Several factors may influence this finding. In the short term, government spending can
stimulate economic growth, increase aggregate demand, and create jobs. This can lead to higher
tax revenues and reduced reliance on debt financing, resulting in a smaller immediate impact on
public debt. Additionally, other short-term factors, such as favourable economic conditions, tem-
porary revenue surpluses, or external assistance, may mitigate the impact of government spend-
ing on public debt. On the other hand, in the long run, the study reveals that government spending
significantly affects increasing public debt. Over time, continued government expenditure without
corresponding revenue generation or fiscal discipline has contributed to persistent budget deficits
and Ghana'’s public debt accumulation.

The findings further show that domestic savings did not have a short-run significant impact on
public debt. This suggests that, in the immediate term, changes in domestic savings do not have
a noticeable effect on public debt levels. However, the observed 1% increase in domestic savings
potentially reducing public debt by 0.14% in the short run may imply that there might be some
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impact of domestic savings on public debt, although not significant in the short run. This finding is
expected and supports Chenery & Strout’s (1967) economic reasoning regarding the necessity for
higher savings, which invariably reduces the government’s debt burden. In domestic savings, the
theory suggests that if households and businesses increase their savings, more funds will be
available for investment. With higher domestic savings, the supply of loanable funds increases,
which can help meet the government’s borrowing needs without causing a significant increase in
interest rates. The results are similar to existing studies of Poterba and Summers (1987), Akram
(2011), and Shah and Pervin (2012).

5.6. Residual diagnostics tests

Table 10 displays diagnostic tests for residual analysis of the model. The ARDL model yielded an
R-square value of 0.8829, indicating a reasonably good fit. The absence of autocorrelation in the
residuals (or errors) was confirmed by the Durbin-Watson statistics value of 2.06. Moreover, the
root mean square error (RMSE) of 0.1310 suggests a strong model fit to the data, with smaller
prediction errors. The projected Ramsey reset test (x2 Ramsey reset) confirmed the correctness of
the functional form of the estimated model. Furthermore, the LaGrange multiplier test for hetero-
scedasticity (x2 ARCH) resulted in a value of 2.670 (P-value=0.1022), indicating no significant
evidence of heteroscedasticity. Similarly, the LaGrange multiplier test for serial correlation (x2SC)
yielded a value of 0.169 (P-value =0.6810), indicating no substantial presence of serial correlation.
Additionally, the Shapiro-Wilk test of normality (x2 Normality) obtained a chi-square value of 0.962
(P-value = 0.534), satisfying the assumption of normality of errors. Consequently, the diagnostic
tests for serially uncorrelated errors, normality, and heteroscedasticity were all satisfied at a 5%
significance level.

5.7. Stability check

Every economy experiences structural changes that make it extremely difficult for a nation,
industry, or market to function. Significant economic advancements can prompt these changes
and are often driven by innovation. The dynamism within the system is crucial in bringing about
fundamental change. Various factors can contribute to structural transformation, such as techno-
logical advancements, new economic trends, global shifts in labour and capital markets, changes
in resource availability, shifts in supply and demand, and changes in the political environment. In
addition to these factors, other reasons frequently triggering structural change include new
economic advancements, global shifts in labour and capital markets, and adjustments in resource
availability due to conflict or natural disasters.

Ghana has experienced other instances of structural change. One such instance was the
discovery of oil reserves in the country, which led to a significant transformation in its economy.
The development of the oil industry brought about changes in investment patterns, job opportu-
nities, and the overall economic landscape of Ghana. Furthermore, Ghana has also faced structural
changes due to shifts in global commodity prices. Fluctuations in the prices of key exports, such as
cocoaq, gold, and timber, have impacted the country’s economy. These price changes have neces-
sitated adjustments in production strategies, trade patterns, and government policies to ensure
economic stability and growth.

Consequently, the general economic outlook for Ghana seemed optimistic. Nevertheless, in
2020, the nation experienced a severe economic setback triggered by the global COVID-19 pan-
demic. As a result, the real GDP per capita plummeted to its lowest point since 2007. The COVID-19
crisis disrupted economic activities, risking global progress in promoting shared prosperity and
reducing poverty.

Considering these structural changes and their influence on economic parameters is crucial
when analysing macroeconomic data. Therefore, employing techniques like the CUSUM and
CUSUMSQ tests becomes important to verify the stability of regression coefficients and ensure
the robustness of estimates. These tests can swiftly identify even the slightest variations from the
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mean values, helping to highlight structural changes in the model over time. Furthermore, one can
determine if structural breaks have occurred by analysing the cumulative total lines and compar-
ing them to the lower and upper critical levels. The result of the CUSUM (Figure 8) and CUSUMSQ
(Figure 9) tests in the case of Ghana suggests that the coefficients in the model are persistent
across time, indicating robust estimation and consistency in the regression model.

6. Conclusion and policy implications
Based on the study findings, several conclusions can be drawn regarding the relationship between
various factors and public debt in Ghana.

Firstly, the study confirms the presence of a long-run relationship between variables, indicating
that an error correction model (ECM) should be constructed to account for short-run dynamics. The
estimated coefficient of the ECM suggests that any deviation from the short-run equilibrium
between variables and public debt can be rectified and restored annually at a rate of 1.80% in
the long run.

The findings reveal that Ghana’s heavy reliance on external trade increases public debt. An
increase in merchandise trade in Ghana significantly increases public debt, indicating a positive
relationship between trade and public debt. This implies that as trade in goods and services grows,
it puts upward pressure on the country’s public debt.

Investment in fixed assets, such as infrastructure projects, contributes to the accumulation of
public debt. There is a significant positive long-run relationship between gross fixed capital
formation (growth) and public debt, implying that as the economy grows and more capital is
invested in fixed assets, public debt also increases.

Interest payments represent a significant portion of the government’s annual budget expendi-
ture. As a result, higher interest payments contribute to further accumulating public debt over the
long term. This suggests that when the government’s revenue generation falls short of covering
the debt servicing costs, it may borrow more or allocate a larger portion of its budget to debt
servicing, leading to further debt accumulation.

The study also reveals a negative significant long-run relationship between the budget deficit
and public debt. But conversely, an increase in the government’s budget deficit leads to a decrease
in public debt in the long run. The potential positive effects of government deficit financing on
economic growth and fiscal sustainability can explain this counterintuitive relationship.

Domestic savings alone do not significantly impact the level of public debt in the long run in
Ghana. Other factors, such as government spending, external borrowing, fiscal policies, trade,
interest payments, and budget deficits, substantially influence public debt levels.

Policy implications can be drawn from these findings. Firstly, Ghana should focus on diversifying
its economy and reducing its dependence on external trade to mitigate the impact of trade-related
public debt accumulation. This could involve promoting domestic industries and reducing reliance
on imported goods.

The government should carefully manage its investment in fixed assets and ensure that the
expected economic benefits outweigh the increase in public debt. This may involve prioritising
infrastructure projects based on their long-term economic growth and revenue generation
potential.

Efforts should be made to reduce the burden of interest payments on public debt. This could
include exploring options for refinancing or renegotiating debt terms to reduce interest rates and
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extend repayment periods. Additionally, measures should be taken to improve revenue generation
and reduce reliance on borrowing to cover debt servicing costs.

The government should continue to monitor and manage budget deficits effectively. While
deficit financing can be useful in certain economic situations, it should be accompanied by
measures to stimulate economic growth and ensure fiscal sustainability. Careful budget planning
and implementation are crucial to avoid excessive borrowing and the accumulation of public debt.

The government should create an enabling environment for savings and investment to promote
domestic savings. This could involve implementing policies encouraging savings, improving finan-
cial literacy, and addressing any structural barriers hindering savings mobilisation.

The findings suggest Ghana needs a comprehensive and balanced approach to managing its
public debt. This includes promoting economic diversification, prioritising infrastructure invest-
ments, managing interest payments, and ensuring responsible fiscal management. By implement-
ing these policies, Ghana can work towards achieving debt sustainability and long-term economic

growth.
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