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Abstract

This study examines the relationship between governance quality and banking sector development across 54
African countries over the period 2000 to 2020. Banking sector development is measured by bank credit to the
private sector, while governance quality is captured by regulatory quality, government effectiveness and rule of
law. Bank branches per 100,000 adults and interest rates are included as control variables. Panel cointegration
tests indicate the existence of a long run relationship among the variables. The Panel ARDL estimates show that
regulatory quality has a positive and statistically significant long run association with bank credit to the private
sector, whereas government effectiveness, rule of law, bank branch density and interest rates have negative long
run associations. In the short run, regulatory quality and rule of law are negatively associated with bank credit,
while bank branch density and interest rates exhibit positive associations. The FMOLS and DOLS estimates
provide a contrasting pattern: regulatory quality has a negative long run association with banking sector
development, whereas government effectiveness, rule of law, bank branch density and interest rates have positive
associations. The divergence between the baseline and alternative estimators indicates that the estimated
relationships are sensitive to the estimation technique and should therefore be interpreted as statistical associations
rather than causal effects. The findings highlight the importance of considering distinct dimensions of governance
when assessing banking sector development and suggest that regulatory and institutional reforms should be
designed in accordance with country specific financial and institutional conditions.

Keywords: N/A

Introduction

Banking sector development is central to financial intermediation because banks mobilise deposits, allocate credit,
monitor investments, facilitate payments and manage financial risks (Logan et al. 2026; Manasseh et al. 2025).
These functions enable financial resources to move from surplus to deficit economic units and support the
financing of productive activities (Levine, 2005). In developing economies, where banks remain an important
source of external finance, the effectiveness of these intermediation functions is particularly relevant to financial
development. The financial development literature links financial intermediation to capital accumulation,
productivity and economic performance (King and Levine, 1993a, 1993b; Levine, 1997; Beck et al., 2000; Levine
et al., 2000; Beck and Levine, 2004). Evidence from African economies similarly indicates that institutional and
financial conditions are important for the development of financial systems (Anayiotos and Toroyan, 2009;
Cooray, 2011; Aluko and Ibrahim, 2020). Banking sector development thus reflects more than an expansion in
banking activity. It also reflects the capacity of banks to mobilise financial resources and extend credit within an
institutional environment that supports effective financial intermediation.

The institutional environment is particularly important for banking because financial intermediation depends on
credible contractual arrangements, secure property rights and effective enforcement mechanisms. Banks allocate
financial resources in the presence of information asymmetries, repayment uncertainty and contractual
obligations. Weak protection of property rights or ineffective contract enforcement can increase the risks and costs
associated with financial transactions and constrain credit provision. The law and finance literature emphasises
the importance of legal protection, creditor rights and contract enforcement for financial sector development (La
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Porta et al., 1997; Levine, 1998, 1999; Levine et al., 2000). Evidence also indicates that institutional and legal
conditions help explain differences in financial development across countries (Beck et al., 2003a; Law and
Demetriades, 2006), while institutional factors have been identified as relevant to financial sector development in
developing and African economies (Anayiotos and Toroyan, 2009; Le et al., 2016; Cooray, 2011). These
conditions are therefore relevant to the capacity of banks to mobilise deposits, allocate credit and undertake
financial intermediation.

Institutional quality is, however, multidimensional. Governance arrangements that influence the formulation of
regulations may differ from those that determine the effectiveness of public administration or the enforcement of
legal rules. This study therefore examines three governance dimensions: regulatory quality (REQ), government
effectiveness (GEF) and rule of law (ROL). Regulatory quality reflects perceptions of the government's capacity
to formulate and implement sound policies and regulations that permit and promote private sector development,
while government effectiveness captures perceptions concerning the quality of public services and the civil
service, policy formulation and implementation, and the credibility of government commitments. Rule of law
reflects perceptions of the extent to which agents have confidence in and abide by the rules of society, including
contract enforcement, property rights and the quality of the police and courts. These dimensions represent related
but distinct aspects of the institutional environment and may therefore have different relationships with banking
sector development.

Existing empirical evidence indicates that institutional quality is associated with financial development (Manasseh
et al. 2017, Manasseh et al. 2022), although the direction and magnitude of the relationship vary across countries,
institutional measures and empirical settings. Kacho and Dahmardeh (2017) identify institutional quality as an
important determinant of financial sector development, while Samadipour et al. (2017) report a significant
relationship between governance, financial liberalisation and financial development. Khan et al. (2019) similarly
identify institutional quality as relevant to financial sector development, and Khan et al. (2020) report that
institutional quality is associated with financial development in developing economies. Other studies point to
more complex or negative relationships under particular institutional and economic conditions (Chu, 2020; Sohag
et al., 2019). The existing evidence therefore does not establish that different dimensions of governance are
uniformly associated with financial development. This uncertainty is particularly relevant when the outcome of
interest is banking sector development rather than financial development considered as a broader aggregate
concept.

Africa provides an important empirical setting for examining this relationship because institutional quality and
banking sector development vary substantially across countries. Existing study has identified institutional factors
as important determinants of financial sector development in sub—Saharan Africa (Anayiotos and Toroyan, 2009),
while Aluko and Ibrahim (2020) emphasise the role of institutions in the relationship between financial
development and economic growth in the region. Evidence from the broader financial development literature also
indicates that differences in legal and institutional arrangements contribute to cross country differences in financial
development (Beck et al., 2003a; Law and Demetriades, 2006). The substantial variation in institutional conditions
and banking sector development across African economies consequently provides an appropriate setting for
examining whether regulatory quality, government effectiveness and rule of law are associated with banking
sector development in different ways.

Despite this literature, the relationship between governance and banking sector development remains
insufficiently resolved. Much of the existing evidence either treats institutional quality as an aggregate concept,
examines individual governance indicators, or considers broad measures of financial development rather than
focusing specifically on bank based financial intermediation. Evidence covering a broad cross section of African
economies is also relatively limited, despite substantial differences in institutional quality and financial sector
conditions across the continent. Moreover, previous findings are not uniform, with studies reporting positive,
negative and more complex relationships between institutional quality and financial development (Kacho and
Dahmardeh, 2017; Samadipour et al., 2017; Khan et al., 2019, 2020; Chu, 2020; Sohag et al., 2019). These
limitations leave an important empirical question concerning whether different dimensions of governance are
associated differently with banking sector development across African economies.

Against this background, this study examines the relationship between governance quality and banking sector
development across 54 African countries over the period 2000 to 2020. Governance quality is represented by three
dimensions from the World Bank's WGI: regulatory quality, government effectiveness and rule of law. Banking
sector development is proxied by bank credit to the private sector (BCPS), which captures an important dimension
of banking intermediation through the provision of credit to private economic agents. The analysis also controls
for bank branches per 100,000 adults (BBRC) as an indicator of banking sector outreach and interest rate (INTR)
as a financial market condition. A panel autoregressive distributed lag framework is employed to examine the
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short run and long run relationships, with panel fully modified ordinary least squares and dynamic ordinary least
squares providing complementary estimates of the long run coefficients.

The study contributes to the literature by treating governance as a multidimensional institutional construct and
examining regulatory quality, government effectiveness and rule of law separately. This approach allows the
analysis to assess whether distinct governance dimensions are associated with banking sector development in
similar or different ways. The study also provides evidence from a broad cross section of African economies,
thereby capturing substantial variation in institutional quality and banking sector conditions. In addition, the use
of BCPS as a banking specific measure of financial intermediation establishes a direct empirical link between
governance conditions and the provision of credit to private economic agents. These features extend existing
evidence that has often relied on aggregate measures of institutional quality, broader indicators of financial
development, or more geographically limited samples.

The complementary long run estimators provide an additional basis for assessing the sensitivity of the estimated
relationships to alternative estimation procedures. While the panel ARDL framework provides the baseline
estimates, FMOLS and DOLS offer alternative estimates of the long run coefficients. The results do not produce
identical estimates across the three approaches. In particular, regulatory quality is positively and significantly
associated with banking sector development in the panel ARDL estimates, whereas the FMOLS and DOLS
estimates indicate a negative and significant relationship. Rather than treating these differences as evidence of
automatic robustness or as a reason to privilege one estimator without further consideration, the results are
interpreted in relation to the assumptions and estimation properties of the respective approaches. This comparison
provides evidence on the extent to which the relationship between individual governance dimensions and banking
sector development is sensitive to the estimation procedure.

Accordingly, the study investigates whether regulatory quality, government effectiveness and rule of law are
associated with bank credit to the private sector in African economies, after accounting for bank branch
availability and interest rate conditions. It further examines whether these relationships differ between the short
run and long run and whether the long run estimates are sensitive to alternative estimation procedures. The
remainder of the paper is organised as follows. Section 2 reviews the relevant theoretical and empirical literature
and establishes the basis for the empirical analysis. Section 3 presents the data, variable definitions and
econometric methodology. Section 4 reports and discusses the empirical results, including the panel ARDL,
FMOLS and DOLS estimates. Section 5 concludes the study and presents the policy implications, limitations and
directions for future research.

Literature Review

The relationship between institutional quality and financial sector development rests on the proposition that
financial intermediation does not operate independently of the institutional environment. Institutions establish the
rules governing economic exchange, protect property rights, support contract enforcement and shape the
credibility of public policy. North (1990) defines institutions as the constraints that structure political, economic
and social interactions. Applied to banking, this perspective suggests that institutional quality can shape the
incentives facing financial intermediaries and the risks associated with mobilising deposits, allocating credit and
enforcing financial contracts. Where institutions provide credible protection of property rights and effective
enforcement mechanisms, banks may operate with greater certainty and lower transaction costs. Weak
institutional arrangements, by contrast, can increase uncertainty, weaken contractual enforcement and restrict the
capacity of banks to extend credit.

This institutional perspective has expanded the analysis of financial development beyond conventional
macroeconomic and financial determinants. Beck and Levine (2008) and Fergusson (2006) examine the
relationship between legal institutions and financial development, while Djankov et al. (2007) and Huang (2010)
emphasise the role of institutional and legal arrangements in explaining differences in financial sector
development. Research on financial inclusion has also associated account ownership with banking development
(Demirguc Kunt et al., 2017; Allen et al., 2016; William and Suri, 2014). However, access to financial services
does not by itself establish how institutional conditions affect the capacity of banks to mobilise resources and
extend credit. This distinction is central to the present study because banking development is considered through
bank credit to the private sector, which directly reflects an important function of banking intermediation.

2.1 Theoretical Foundations

2.1.1 Endowment Theory

The endowment theory, also referred to as the settler mortality hypothesis, explains differences in institutional
and financial development through the historical interaction between geography, environmental conditions and
colonisation. Acemoglu et al. (2001) argue that the conditions encountered by European colonisers influenced the
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institutional arrangements established across colonies. Where settlement was relatively feasible, colonisers were
more likely to establish institutions that protected private property and constrained government expropriation.
Where settlement was difficult, institutional arrangements were more likely to serve extractive objectives.

The significance of the theory for financial development lies in the persistence of these institutional arrangements.
Institutions established under different historical conditions can influence the protection of property rights, the
exercise of government authority and the credibility of economic rules long after the original conditions have
disappeared. Beck et al. (2003a) argue that initial endowments help explain international differences in financial
sector development and that geographical conditions contributed to differences in the institutional structures
within which financial systems evolved. Le et al. (2016), Filippidis and Katrakilidis (2014), Anayiotos and
Toroyan (2009), and Law and Demetriades (2006) likewise associate institutional conditions with differences in
financial sector development.

The theoretical implication is not that geography mechanically determines banking development, but that
historical and geographical conditions can shape the institutional structures through which financial systems
develop. This distinction is relevant to African economies, where colonial experiences and geographical
conditions differ substantially across countries. Nevertheless, the endowment theory primarily explains the
historical origins of institutions. It therefore offers an important foundation for the present study but does not
directly explain how contemporary governance dimensions affect banking intermediation. The present analysis
addresses this latter issue by focusing on current regulatory quality, government effectiveness and rule of law.

2.1.2 Law and Finance Theory

The law and finance theory provides a more direct explanation of the relationship between institutional
arrangements and financial development. La Porta et al. (1997) place legal institutions at the centre of financial
sector development and distinguish between the protection provided by legal systems and differences in legal
traditions. The theory holds that financial systems are more likely to develop where investors and creditors receive
effective legal protection and where financial contracts can be enforced credibly. Levine (1998, 1999) and Levine
et al. (2000) similarly emphasise legal protection and contract enforcement as important conditions for financial
development.

The theory also attributes differences in financial development to legal traditions. La Porta et al. (1997, 1998)
argue that common law systems generally provide stronger investor protection than civil law systems. However,
this proposition is not conclusive. Oto Peralias and Romero Avila (2014) question whether common law systems
necessarily produce superior financial development once differences in national endowments are considered.
Fowowe (2014) further reports that legal origin does not adequately explain differences in banking sector
development across African countries.

This debate is important for the present study because it shifts attention from the historical classification of legal
systems to the effectiveness of contemporary institutions. Chong and Zanforlin (2000) associate legal institutions
with bureaucratic development, corruption and government credibility, while Levine (1998, 1999), Djankov et al.
(2007) and Cooray (2011) provide broader support for the role of legal institutions in financial development. The
combined evidence suggests that the institutional environment matters, but it does not establish that all
institutional characteristics exert identical effects. This provides a theoretical justification for disaggregating
governance quality into specific dimensions rather than treating institutional quality as a single homogeneous
construct.

2.1.3 Financial Liberalisation Theory

The financial liberalisation theory associated with McKinnon (1973) and Shaw (1973) explains financial
development through the removal of restrictions that impede the efficient functioning of financial markets. The
theory argues that financial repression, particularly administrative controls over interest rates and credit allocation,
can distort financial markets and restrict the efficient allocation of resources. Liberalisation is consequently
expected to strengthen savings mobilisation, increase the supply of loanable funds and improve the allocation of
financial resources.

For banking development, the theory is relevant because interest rate conditions and credit allocation directly
affect the ability of financial intermediaries to channel resources to private economic agents. In financially
repressed systems, firms may encounter restricted access to external finance while banks may face constraints that
limit efficient credit allocation. Laeven (2003) shows that financial liberalisation alters financing constraints,
although the effects differ between small and large firms. Rajan and Zingales (2003) further argue that the effects
of liberalisation depend on economic and financial openness, while Ito (2006) links the benefits of liberalisation
partly to the development of the legal system.
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The empirical evidence does not, however, establish an unconditional benefit from liberalisation. Baltagi et al.
(2009) and Law and Habibullah (2009) report evidence consistent with a positive contribution of liberalisation to
financial sector development, while Andrianaivo and Yartey (2010), Ang (2008), and Ang and McKibbin (2007)
associate financial repression with weaker financial development. Khalaf and Sanhita (2009), in contrast, find that
liberalisation does not necessarily promote financial sector development. These differences imply that financial
market conditions cannot be separated entirely from the institutional environment in which liberalisation occurs.

The financial liberalisation theory consequently complements the institutional theories rather than displacing
them. Liberalisation can alter the conditions under which banks allocate financial resources, but the effectiveness
of those changes may depend on the quality of the institutions responsible for regulating markets, implementing
policy and enforcing contracts. This theoretical relationship supports the inclusion of interest rate conditions
alongside governance indicators in the analysis of banking sector development.

2.2 Empirical Review

2.2.1  Institutional Quality and Financial Development

The empirical literature provides substantial evidence linking institutional conditions to financial development,
but the relationship varies across institutional measures, countries and financial indicators. Bayar et al. (2017), for
example, examine nine Central and Eastern European countries and report that financial openness positively
affects financial development, together with evidence of one-way causality from openness to financial sector
development. Although financial openness is their primary focus, their findings demonstrate the importance of
the policy environment in shaping financial sector outcomes. Abubakar and Kassim (2018), using evidence from
50 Organisation of Islamic Cooperation countries, identify income level and exchange rates as determinants of
financial development while also emphasising financial openness and institutional quality in explaining financial
depth and lending activity. Sayilir et al. (2018) similarly report a significant positive relationship between
governance and financial development using structural equation modelling. These findings support the proposition
that financial development reflects institutional conditions as well as conventional economic factors.

Evidence from African economies provides a more relevant setting for the present study. Aluko and Ibrahim
(2020) examine the finance and growth relationship in sub—Saharan Africa and consider the mediating role of
institutions. Their findings indicate that finance is associated with stronger economic growth where institutional
conditions satisfy the relevant threshold, although the results differ across institutional indicators. The significance
of this finding lies in its implication that institutional quality can condition the effectiveness of finance rather than
simply determine financial development independently. Samadipour et al. (2017) likewise examine financial
liberalisation and institutional governance and report evidence linking governance and financial liberalisation to
economic outcomes, particularly among higher income countries. Their findings reinforce the argument that
financial development cannot be assessed independently of the institutional setting within which financial markets
operate.

Other evidence points to conditional rather than uniform relationships. Sohag et al. (2019), examining Indonesia
and Malaysia during the post liberalisation period, identify an inverted U-shaped relationship involving
institutional quality and the finance and growth relationship. Kutan et al. (2017), studying 21 Middle East and
North African economies, report that the contribution of financial development to economic growth differs across
financial measures and that institutional governance strengthens the finance and growth relationship. These
findings caution against assuming that stronger financial development necessarily produces identical outcomes
across institutional environments. Khan et al. (2019) report that institutional quality contributes to financial sector
development among emerging and growth leading economies, while Khan et al. (2020), using evidence from 189
countries, find that institutional quality is particularly important for financial development in developing
economies. Kacho and Dahmardeh (2017) similarly identify institutional quality as an important determinant of
financial sector development. Collectively, these studies strengthen the institutional explanation of financial
development while simultaneously demonstrating that the relationship depends on the economic and institutional
setting.

The African evidence further demonstrates the importance of broader financial conditions. Ehigiamusoe et al.
(2019), examining West African economies, find that inflation weakens the relationship between financial
development and economic growth and identify a threshold beyond which inflation becomes harmful to that
relationship. Effiong (2016), studying 21 African countries, reports that existing institutional conditions do not
adequately support financial development and argues for improvements in institutional standards. These findings
are relevant because they demonstrate that the effectiveness of financial systems depends on the broader
conditions under which financial intermediation takes place.
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Some of the literature also examines institutional conditions through their implications for economic performance
rather than banking development directly. Arayssi (2018), for example, examines government institutional
performance and the finance and growth relationship in the Middle East and North Africa and reports adverse
effects of political instability on growth. Chu (2020) finds that the relationship between financial structure and
economic growth depends on the stage and balance of financial development, including evidence of an inverted
U-shaped relationship. These studies do not directly establish the effect of governance on bank credit, but they
reinforce the broader conclusion that the institutional and structural environment can shape the effectiveness of
financial systems. The evidence therefore establishes an important distinction. A substantial body of research links
institutional quality with financial development, but much of this evidence concerns broad financial development
or the interaction between finance and economic growth. Less attention is devoted to identifying whether specific
dimensions of governance have distinct relationships with the core credit intermediation function of banks. This
distinction motivates a more focused examination of governance and bank credit to the private sector.

2.2.2 Governance Dimensions and Banking Sector Development

Treating institutional quality as a single construct can obscure the mechanisms through which governance affects
banking activity. Regulatory quality, government effectiveness and rule of law describe different institutional
capacities and should therefore not be presumed to exert identical effects on financial intermediation. Regulatory
quality concerns the institutional capacity to formulate and implement policies and regulations that support an
effective financial environment. Its relevance to banking arises from the extensive regulatory framework
governing financial institutions and markets. Regulations that provide clarity, consistency and credible oversight
can support banking activity by reducing uncertainty and strengthening confidence in financial transactions.
Conversely, regulatory weaknesses may restrict effective intermediation or increase the uncertainty surrounding
financial decisions.

Government effectiveness operates through a different institutional channel. The formulation of sound financial
policies does not guarantee effective outcomes unless public institutions possess the capacity to implement those
policies. Government effectiveness therefore relates to the ability of public authorities to deliver services,
formulate and implement policies and maintain credible commitments. Weak implementation capacity can
undermine otherwise appropriate financial policies, whereas effective public administration can strengthen the
institutional conditions under which banks operate. Rule of law represents another distinct channel. Banking
relationships depend fundamentally on the enforceability of contracts, protection of property rights and confidence
in legal institutions. Where economic agents cannot rely on effective legal enforcement, the risks associated with
lending may increase and the willingness of banks to extend credit may weaken. Rule of law can therefore
influence banking intermediation through the credibility of the legal environment within which financial contracts
are established and enforced.

The existing empirical evidence does not demonstrate that these governance dimensions necessarily produce
identical outcomes. Aluko and Ibrahim (2020) report differences across institutional indicators, while the broader
evidence from Kacho and Dahmardeh (2017), Khan et al. (2019), Khan et al. (2020), Sohag et al. (2019) and
Samadipour et al. (2017) points to relationships that vary across institutional and economic settings. The
implication is important for empirical research: a composite measure of institutional quality may conceal
differences that become visible when governance dimensions are examined separately. Measurement of financial
development presents a related problem. Broad financial development indicators capture the scale or
sophistication of the financial system but do not necessarily isolate the lending function of commercial banks.
Bank credit to the private sector provides a more direct measure of the extent to which banks allocate financial
resources to private economic agents. Its use therefore permits a closer examination of whether governance
conditions are associated with actual credit intermediation rather than with financial development in a broader
sense. This distinction also clarifies the role of the additional banking variables in the present study. Bank branches
capture an aspect of banking sector outreach, while the interest rate reflects financial market conditions that can
affect borrowing and lending decisions. Their inclusion allows the relationship between governance and private
sector bank credit to be assessed within a broader banking and financial environment.

2.2.3 Governance and Banking Development in Africa

The African setting provides a particularly important context for examining these relationships because
institutional conditions and banking sector development differ substantially across countries. Existing evidence
from Anayiotos and Toroyan (2009), Law and Demetriades (2006), Aluko and Ibrahim (2020), Effiong (2016),
Kacho and Dahmardeh (2017), and Khan et al. (2020) demonstrates that institutional conditions are relevant to
financial development in African and developing country settings. Yet these studies do not establish a sufficiently
precise account of how individual governance dimensions relate to bank-based credit intermediation across the
continent.
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The central issue is therefore not simply whether institutions matter for African financial development. That
proposition is already well represented in the literature. The unresolved question concerns whether different
dimensions of governance are associated with banking development in distinct ways when attention is directed
specifically toward bank credit to the private sector. Regulatory quality may operate through the regulatory
environment, government effectiveness through policy implementation capacity, and rule of law through
contractual and property rights protection. These mechanisms are conceptually distinct, and their empirical effects
need not coincide. The African context also makes it important to account for banking outreach and financial
market conditions. Differences in the availability of bank branches can affect the capacity of financial institutions
to reach potential borrowers, while interest rate conditions can influence the demand for and supply of credit.
Accounting for these factors helps distinguish the institutional relationship from differences arising from banking
access and financial market conditions. Accordingly, the African evidence supports a more disaggregated
empirical approach. Rather than relying on a single institutional quality measure or treating financial development
as a broad aggregate outcome, the analysis can identify whether specific governance dimensions are
systematically associated with bank credit to the private sector across African countries.

2.3 Research Gap

The theoretical literature provides complementary explanations for the institutional foundations of financial
development. Endowment theory connects institutional structures to historical and geographical conditions, law
and finance theory emphasises legal protection and enforcement, while financial liberalisation theory highlights
the role of financial market conditions in shaping resource allocation. Together, these perspectives establish why
the institutional and financial environment should be considered when examining banking intermediation. The
empirical literature, however, leaves three issues unresolved. First, much of the existing evidence treats
institutional quality as a broad concept or relies on individual institutional measures without systematically
distinguishing among different governance dimensions. This limits the ability to determine whether regulatory
quality, government effectiveness and rule of law have comparable relationships with banking development.
Second, a substantial part of the literature measures financial development broadly or examines how finance
interacts with economic growth. Such approaches provide useful evidence about financial systems but do not
directly identify the relationship between governance and the credit allocation function of banks. Third, although
African studies provide evidence of the importance of institutions, comprehensive evidence covering African
countries and distinguishing among specific governance dimensions remains limited within the literature reviewed
here.

These limitations define the specific gap addressed by this study. The objective is not to re-establish the general
proposition that institutions matter for financial development. Rather, the study examines whether regulatory
quality, government effectiveness and rule of law are separately associated with bank credit to the private sector,
thereby distinguishing the institutional dimensions that may shape bank based financial intermediation. This
approach responds directly to the conceptual limitation of treating governance as a homogeneous construct and to
the measurement limitation associated with relying exclusively on broad financial development indicators. The
study further incorporates bank branches and interest rate conditions to account for differences in banking outreach
and financial market conditions. The analysis therefore links governance quality to a specific banking outcome
while recognising that credit intermediation also operates within a broader financial environment. The use of panel
ARDL permits examination of both short run and long run relationships, while FMOLS and DOLS provide
complementary estimates of the long run associations. This combination enables the study to assess not only
whether governance dimensions are related to bank credit to the private sector, but also whether the estimated
relationships persist over the long run and remain sensitive to alternative estimation procedures.

The resulting research question is therefore more precise than the general institutional development question
addressed in much of the existing literature: do regulatory quality, government effectiveness and rule of law have
distinct short run and long run relationships with bank credit to the private sector across African countries, after
accounting for banking outreach and interest rate conditions? Addressing this question provides a more direct
assessment of the institutional foundations of banking intermediation and extends the existing literature from
broad measures of financial development toward a banking specific measure of credit allocation.

3. Methodology

3.1 Research Design

This study adopts a quantitative panel research design to examine the relationship between governance quality
and banking sector development across African countries. The analysis combines the country and time dimensions
of the data by examining 54 African countries annually from 2000 to 2020. The panel structure allows the analysis
to account for differences across countries while also capturing changes in governance conditions and banking
sector development over time. The empirical framework is informed by the theoretical perspectives underpinning
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the study. Endowment theory provides a basis for considering differences in institutional arrangements across
countries, while the law and finance perspective emphasises the relevance of legal institutions, property rights and
contract enforcement to financial development. Financial liberalisation theory provides an additional perspective
on the role of financial conditions, interest rates and credit allocation in financial intermediation. Taken together,
these perspectives provide a framework for examining the relationship between governance quality and banking
sector development within a panel setting.

Governance quality is represented by three dimensions: regulatory quality (REQ), government effectiveness
(GEF) and rule of law (ROL). These dimensions are examined separately because governance is a
multidimensional concept and its individual components may have different relationships with banking sector
development. Regulatory quality reflects the regulatory environment within which economic activities are
undertaken. Government effectiveness represents the capacity of public institutions to formulate and implement
policies and provide public services. Rule of law reflects the extent to which legal and institutional arrangements
support compliance with established rules, including the enforcement of contracts and protection of property
rights. Banking sector development is measured by bank credit to the private sector (BCPS). This measure focuses
on the credit intermediation function of banks and captures the extent to which the banking system provides credit
to private sector economic activities. The use of BCPS therefore provides a banking specific measure of financial
intermediation that is consistent with the central focus of the study.

The empirical specification also includes bank branches per 100,000 adults (BBRC) and interest rate (INTR) as
control variables. BBRC captures an aspect of banking sector outreach, while INTR represents financial
conditions relevant to borrowing and lending decisions. Their inclusion allows the relationship between
governance quality and bank credit to be examined while accounting for differences in banking access and
financial conditions across countries. The estimation strategy distinguishes between short run and long run
relationships. Panel autoregressive distributed lag (ARDL) estimation is used as the principal estimation
framework, while panel fully modified ordinary least squares (FMOLS) and panel dynamic ordinary least squares
(DOLS) are used as complementary estimators of the long run relationship. This combination enables the study
to examine dynamic adjustment and long run relationships while comparing the estimated long run coefficients
across alternative estimation procedures.

The empirical analysis is concerned with statistical relationships rather than causal effects. The estimated
coefficients are therefore interpreted as conditional short run and long run relationships between governance
dimensions and bank credit to the private sector, conditional on the other variables included in the model.
Cointegration and adjustment dynamics are interpreted as evidence concerning the statistical and temporal
relationship among the variables and not as evidence of causality.

3.2 Population and Sample

The study covers 54 African countries over the period 2000 to 2020. The realised number of observations may
differ across variables and estimation procedures because of differences in data availability. The selection of the
African region is consistent with the literature reviewed in this study, which identifies institutional conditions as
relevant to financial development in African and developing economies. Evidence from Anayiotos and Toroyan
(2009), Law and Demetriades (2006), Aluko and Ibrahim (2020), Effiong (2016), Kacho and Dahmardeh (2017),
and Khan et al. (2020) supports the relevance of institutional conditions to financial sector development in these
settings.!

The resulting dataset constitutes an annual country level panel covering 2000 to 2020. Differences in data
availability across countries and variables are reflected in the number of observations used in particular empirical
procedures. These realised observation counts are reported with the descriptive statistics in Section 4.

3.3 Data Sources

The study uses annual secondary data covering the period 2000 to 2020. Regulatory quality (REQ), government
effectiveness (GEF), and rule of law (ROL) are obtained from the World Bank's Worldwide Governance
Indicators (WGI). The three governance measures therefore originate from the same governance data framework
and represent separate dimensions of the broader governance quality construct. The study's empirical formulation
explicitly identifies REQ, GEF and ROL as World Governance Indicators. Regulatory quality, government
effectiveness and rule of law are consequently not treated as indicators obtained from different governance

1 The countries included in the analysis are Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Central African Republic, Cabo Verde,
Cameroon, Comoros, Chad, Cote d’Ivoire, Congo, Democratic Republic of the Congo, Djibouti, Egypt, Equatorial Guinea, Eritrea, Ethiopia,
Eswatini, Gabon, The Gambia, Ghana, Guinea, Guinea Bissau, Kenya, Lesotho, Liberia, Libya, Madagascar, Malawi, Mali, Mauritania,
Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sdo Tomé and Principe, Senegal, Seychelles, Sierra Leone, Somalia,
South Africa, South Sudan, Sudan, Tanzania, Togo, Tunisia, Uganda, Zambia and Zimbabwe.
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databases. Rather, they are drawn from a common WGI framework and introduced separately into the empirical
model. This clarification addresses the need to establish clearly whether the three governance measures originate
from the same source and how they are related conceptually. The study also uses annual observations for bank
credit to the private sector (BCPS), bank branches per 100,000 adults (BBRC), and interest rate (INTR). BCPS is
used as the dependent variable and measure of banking sector development, while BBRC and INTR are included
as control variables. The variables, their symbols, operational definitions and roles in the empirical model are
presented in Table 1.

3.4 Variable Definition and Measurement

The dependent variable is bank credit to the private sector (BCPS), which represents banking sector development
in the empirical model. BCPS measures the provision of bank credit to private sector economic agents and
therefore captures an important dimension of bank based financial intermediation. The principal explanatory
variables are regulatory quality (REQ), government effectiveness (GEF) and rule of law (ROL). The three
measures represent separate dimensions of governance quality. Their separate inclusion permits the empirical
analysis to examine whether different aspects of governance are associated differently with banking sector
development. Regulatory quality captures the regulatory environment relevant to economic activity and private
sector development. Government effectiveness reflects the quality of public administration, public services and
policy implementation. Rule of law captures the institutional environment associated with compliance with
established rules, contract enforcement, property rights and the functioning of legal institutions. The control
variables are bank branches per 100,000 adults (BBRC) and interest rate (INTR). BBRC represents banking sector
outreach and provides an indication of the availability of physical banking facilities. INTR represents financial
conditions relevant to borrowing and lending decisions. These variables are included to account for observable
banking and financial conditions that may be associated with bank credit to the private sector.

Table 1: Definition and Measurement of Variables

Variable Symbol Measurement and Operationalisation Role in the Expected
Model Relationship

Banking sector BCPS Bank credit to the private sector, representing Dependent —

development bank based credit intermediation variable

Regulatory REQ World Bank Worldwide Governance Indicators Main Positive

quality measure of the government's capacity to explanatory

formulate and implement sound policies and variable
regulations that support private sector

development
Government GEF World Bank Worldwide Governance Indicators Main Positive
effectiveness measure relating to the quality of public explanatory

services and the civil service, policy variable
formulation and implementation, and the
credibility of government commitments

Rule of law ROL World Bank Worldwide Governance Indicators Main Positive
measure relating to confidence in and explanatory
compliance with societal rules, including variable
contract enforcement, property rights, and the
quality of the police and courts

Bank branches BBRC  Bank branches per 100,000 adults Control Positive
variable
Interest rate INTR Interest rate measure reflecting financial Control Negative
market conditions variable

Source: Authors’ Concept.

The expected positive relationships between REQ, GEF and ROL and BCPS follow from the theoretical
framework of the study. Improvements in the regulatory environment, public sector effectiveness and legal
institutions may be associated with conditions that facilitate financial contracting, policy implementation and
credit allocation. The expected positive relationship between BBRC and BCPS reflects the role of banking
outreach in facilitating access to banking services and credit. The expected negative relationship between INTR
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and BCPS reflects the possibility that higher interest rates may affect the cost of borrowing and consequently the
demand for bank credit. These expectations represent a priori theoretical relationships and do not determine the
empirical results. The estimation procedure allows the direction, magnitude and statistical significance of the
relationships to be determined from the data.

3.5 Model Specification

The empirical model follows directly from the theoretical and empirical framework developed in the study. The
literature indicates that regulatory institutions, government effectiveness and legal enforcement can shape
financial intermediation, while banking outreach and financial market conditions may also influence credit
allocation. The empirical specification therefore relates BCPS to REQ, GEF and ROL while controlling for BBRC
and INTR.

The baseline long run relationship is specified as:
BCPS;; = a; + B1REQ; + B,GEF;, + B3ROL;y + B4BBRC;: + BsINTR;; + & €))

Where i = 1,...,54 denotes the country and t = 2000, ..., 2020 denotes the year. BCPS represents bank credit
to the private sector; REQ represents regulatory quality; GEF represents government effectiveness; ROL
represents rule of law; BBRC represents bank branches per 100,000 adults; INTR represents interest rate; «;
captures country specific effects; and ¢;, represents the error term. To capture the dynamic nature of banking
sector development, the baseline relationship is extended to a panel ARDL specification:

BCPSiy = a; + Xj=1" @ij BCPS;,+-j + Yx=09P1ix REQj, t-x + Yk=09B2ik GEF;, c-x + Yx=0 9P3ik ROL;, -x +
2k=0 9Baik BBRCj, _x + Yx=09Psik INTR;, -k + &it 2

The lagged dependent variable captures persistence in bank credit, while the lagged explanatory variables allow
governance and financial conditions to influence banking sector development over time rather than only
contemporaneously. This dynamic formulation corresponds to the conditional panel ARDL framework used in
the study. The methodology further reparameterises the ARDL specification into an error correction representation
to distinguish short run dynamics from the long run equilibrium relationship. The corresponding error correction
representation is specified as:

ABCPS;. = A[BCPSi,t-1 — 01iREQi, -1 — 02iGEF;, -1 — 03iROL;,¢.1 — 04BBRC;, -1 — OsiINTR;, 1] +
2 WisABCPS;, o+ Yk V1iAREQs, v-x + Yk V2ikAGEF;, -k + Yk V3ikAROLi, ¢k + Yk VaicABBRC;, - +
Yk VsikdINTRy, o + pi + & 3)

where A; is the error correction coefficient, 0 represents the long run coefficients, y captures the short run dynamics
of the dependent variable, and y represents the short run coefficients of the explanatory variables. A negative and
statistically significant A; indicates adjustment toward the estimated long run equilibrium relationship.

3.6 Econometric Estimation Strategy

The empirical estimation follows a sequential procedure comprising cross sectional dependence testing, panel unit
root testing, panel cointegration analysis, panel ARDL estimation and complementary long run estimation using
FMOLS and DOLS. This sequence establishes the time series properties of the variables before the estimation of
the short run and long run relationships.

3.6.1 Panel ARDL Estimation

Panel ARDL is employed as the principal estimation framework because the variables considered in the study
may exhibit different orders of integration. The unit root analysis establishes whether each variable is stationary
in levels or after first differencing. The ARDL framework is appropriate when the variables are integrated at either
level or first difference, provided that none is integrated beyond the first difference. The panel ARDL framework
permits the estimation of short run and long run relationships within a common dynamic specification. It is
therefore suited to the study because the relationship between governance conditions and banking sector
development may involve gradual adjustment over time rather than an immediate response. The choice between
fixed effects and random effects is determined using the Hausman specification test. The test evaluates whether
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the random effects estimator is appropriate relative to the fixed effects estimator. Where the null hypothesis is
rejected, the fixed effects specification is preferred. The test is used solely for estimator selection and is not
interpreted as evidence concerning the substantive relationship among the study variables.

3.6.2 Long Run and Short Run Estimation

The panel ARDL model is reparameterised into an error correction representation to distinguish long run
relationships from short run changes. The long run coefficients represent the estimated equilibrium relationship
between BCPS and the explanatory variables, while the coefficients associated with differenced variables
represent short run movements. The error correction coefficient measures the speed at which deviations from the
estimated long run relationship are adjusted. A negative and statistically significant coefficient indicates that
deviations from equilibrium are followed by adjustment towards the long run relationship. The magnitude of the
coefficient provides an indication of the proportion of the disequilibrium corrected within the period represented
by the model. Short run and long run coefficients are interpreted separately. Statistical significance of a long run
coefficient does not imply that the corresponding short run coefficient is also statistically significant. The
distinction is therefore maintained throughout the empirical analysis.

3.6.3 Panel FMOLS Estimation

Panel fully modified ordinary least squares (FMOLS) is employed as a complementary estimator of the long run
relationship. The estimator is used to account for serial correlation and endogeneity associated with the regressors
in a cointegrating relationship.. The long run FMOLS relationship is specified as:

BCPSi = a; + PuREQi + P2GEF; + P3ROLii + BuBBRCic + Bsi/NTRy: + & “4)

where B, B2i, P3i, Psi and Bsi represent the country specific long run coefficients of regulatory quality, government
effectiveness, rule of law, bank branches and interest rate, respectively. The panel FMOLS estimator is obtained
by correcting the cointegrating regression for the long run covariance structure. The methodology in the study
represents this correction through the long run covariance matrix, the contemporaneous covariance component
and the weighted covariance component. The resulting estimator is then used to obtain the panel long run
coefficients from the country specific estimates. FMOLS is therefore not used merely to reproduce the ARDL
estimates. Its purpose is to provide an alternative estimate of the long run relationship under a different estimation
procedure. This is particularly relevant in the present study because the FMOLS estimates do not reproduce the
same coefficient signs obtained from the panel ARDL model. The reported FMOLS coefficient for REQ is
negative and statistically significant, while GEF, ROL and INTR are positive and statistically significant; BBRC
is positive but statistically insignificant at the conventional 5 percent level.

3.6.4 Panel DOLS Estimation

Panel dynamic ordinary least squares (DOLS) is employed as an additional estimator of the long run relationship.
DOLS extends the cointegrating regression by incorporating leads and lags of the first differences of the
explanatory variables. This formulation allows the estimation procedure to account for dynamic relationships
between the regressors and the dependent variable. Let:

Xit = (REQi, GEF;, ROL;,, BBRC;,, INTR;,)' 5)
The panel DOLS specification is expressed as:

BCPSit = ai + ﬂliREQit + ﬁZiGEFit + ﬂgiROL1t+ ﬂ4.iBBRCit + ﬁSiINTRit + Zk:-pqrik AXi;t—k + git
(6)

where Xj is the vector of explanatory variables, I'ix represents the coefficients associated with the lead and lag
differences of the regressors, and p and q determine the number of leads and lags incorporated into the
cointegrating regression. The inclusion of these lead and lag terms captures the dynamic structure of the regressors
within the long run relationship. The group mean panel DOLS estimator is obtained from the country specific
DOLS estimates. The resulting coefficients provide an additional basis for assessing the long run relationship
between governance quality and banking sector development. FMOLS and DOLS are therefore treated as
complementary long run estimators. Their purpose is to assess the consistency of the long run relationship across
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alternative estimation procedures. Differences in coefficient magnitude, direction or statistical significance are
retained as empirical findings and are considered in the interpretation of the results.

3.7 Preliminary and Diagnostic Tests

The empirical analysis follows a sequential testing strategy designed to establish the properties of the panel data
before estimating the long run and short run relationships. The sequence comprises cross sectional dependence
testing, panel unit root tests, panel cointegration tests, panel ARDL estimation and complementary long run
estimation using FMOLS and DOLS.

3.7.1 Cross Sectional Dependence Test

The analysis first examines whether observations across countries are correlated. The study employs the Pesaran,
Frees and Friedman tests of cross-sectional dependence. The purpose of these tests is to determine whether shocks
or movements in one country are associated with corresponding movements in other countries within the panel.
The outcome of the cross-sectional dependence analysis informs the selection and interpretation of subsequent
panel unit root procedures.

3.7.2 Panel Unit Root Tests

The stationarity properties of the variables are examined using four complementary panel unit root tests: Levin,
Lin and Chu (LLC), Im, Pesaran and Shin (IPS), Fisher augmented Dickey Fuller (Fisher ADF), and Fisher
Phillips Perron (Fisher PP). The use of multiple tests provides complementary evidence on the integration
properties of the variables. The LLC test assumes a common unit root process, whereas IPS, Fisher ADF and
Fisher PP accommodate individual unit root processes. The results of the unit root analysis are used to establish
whether the variables are integrated at level or after first differencing. Variables integrated beyond the first
difference would not satisfy the integration condition required for the panel ARDL framework applied in this
study.

3.7.3 Panel Cointegration Tests

Pedroni and Kao panel cointegration tests are employed to examine whether a long run relationship exists among
the variables. The Pedroni tests provide several statistics for assessing the null hypothesis of no cointegration,
while the Kao test provides an additional assessment based on a common cointegration relationship. The use of
both procedures provides complementary evidence regarding the existence of a long run association among the
variables. Evidence of cointegration provides the basis for estimating the long run relationship and the associated
short run adjustment process through the panel ARDL framework. Cointegration is interpreted as evidence of a
long run statistical association and is not treated as evidence of causality.

3.7.4 Residual and Model Specification Diagnostics

The estimated model is evaluated using diagnostic tests for serial correlation, heteroskedasticity, residual
distribution and functional form. The Breusch Godfrey serial correlation LM test is used to examine whether the
residuals exhibit serial correlation. The Breusch Pagan Godfrey test is used to assess heteroskedasticity. The
Jarque Bera test is used to examine the distributional characteristics of the residuals, while the Ramsey
specification test is used to assess the functional form of the estimated model. The diagnostic tests are evaluated
using their corresponding null hypotheses and probability values. Evidence of serial correlation, heteroskedasticity
or specification problems is considered when interpreting the reliability of the estimated relationships. The
normality test is reported as a diagnostic property of the residuals and is not used to determine the direction or
substantive meaning of the estimated coefficients.

3.8 Summary of the Econometric Procedure

The empirical analysis follows a sequential estimation procedure. First, cross sectional dependence is examined
to assess the degree of association across countries. Second, the stationarity properties of the variables are
evaluated using LLC, IPS, Fisher ADF and Fisher PP tests. Third, Pedroni and Kao tests are used to examine the
existence of a long run relationship among the variables. Fourth, panel ARDL is estimated using the specification
selected through the Hausman test. Fifth, the error correction representation of the ARDL model is used to
distinguish short run dynamics from the long run relationship and to estimate the speed of adjustment towards
equilibrium. Finally, panel FMOLS and DOLS are employed as complementary long run estimators.

This estimation sequence is designed to address the central objective of the study, which is to examine the
relationship between regulatory quality, government effectiveness, rule of law and banking sector development
across African countries while accounting for banking outreach and interest rate conditions. The approach allows
the analysis to distinguish short run movements from long run relationships and to compare the estimated long
run coefficients across alternative econometric procedures. The interpretation of the empirical findings is
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consequently based on the statistical evidence generated by each estimation procedure rather than on an
assumption that all estimators should produce identical results.

4. Empirical Results and Discussion

This section presents and discusses the empirical results on the relationship between governance quality and
banking sector development across the sampled African countries in line with the study objectives. The analysis
follows the empirical strategy outlined in the preceding section. It begins with the descriptive characteristics and
pairwise associations of the variables, followed by panel unit root and cointegration tests to examine their
stationarity properties and long run relationships. The panel ARDL estimates are then presented for the long run
and short run relationships, including the error correction mechanism. FMOLS and DOLS estimates are
subsequently reported as complementary long run estimators, and their results are considered alongside the panel
ARDL estimates. The discussion focuses on the direction, magnitude and statistical significance of the estimated
coefficients, while recognising differences in the results across the estimation approaches.

4.1 Descriptive Statistics and Correlation Analysis

This section reports the descriptive statistics and pairwise correlation coefficients for the variables used in the
empirical analysis. The descriptive statistics summarise the central tendency, dispersion and distributional
characteristics of banking sector development, governance quality, bank branch density and interest rates across
the sampled African countries. The analysis reports the mean, median, minimum, maximum, standard deviation,
skewness and kurtosis for each variable. The correlation matrix complements these statistics by showing the
direction and strength of the pairwise linear associations between banking sector development and the explanatory
variables, as well as among the explanatory variables. These coefficients are interpreted as preliminary statistical
associations and do not imply causal relationships. The correlation results also provide an initial indication of the
linear relationships among the explanatory variables, which is further examined using formal multicollinearity
diagnostics.

Table 2: Results for Descriptive Statistics and Correlation Matrix

Descriptive Statistics

Variable Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis JBaer;]aue Probability Observations
LOG(BCPS) —0.232 —0.214 3.052 -3.304 0.950 0.107 3212 4.154 0.125 1,134
REQ —0.365 —0.380 1.500 -2.500  0.750 0.081 2.790  3.402 0.183 1,134
GEF —0.004 —0.007 2.209 -2.501  0.693 0.041 3.074 0.542 0.763 1,134
ROL 0.050 0.065 1.917 -1.914  0.687 -0.032 2.781 2.544 0.280 1,134
BBRC 1.031 1.030 3.113 0.050 0.609 0.276 2,664 19.78 0.001 1,134
INTR 0.773 0.781 4.015 -1.937  0.890 -0.041 3.171 1.604 0.449 1,134

Pearson Correlation Matrix

Variable LOG(BCPS) REQ GEF ROL BBRC INTR
LOG(BCPS) 1.000

REQ 0.300 1.000

GEF 0.392 0.289 1.000

ROL 0.297 0.243 0.414 1.000

BBRC 0.261 0.375 0.387 0.349 1.000

INTR ~0.149 0.073 -0.105 -0.027 ~0.095 1.000

Source: Authors’ Concept
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Table 2 presents the descriptive statistics and Pearson correlation coefficients for the variables included in the
empirical analysis. The sample consists of 54 African countries observed annually from 2000 to 2020, resulting
in 1,134 country year observations for each variable. The descriptive statistics summarise the central tendency,
dispersion and distributional characteristics of the variables, while the correlation matrix provides preliminary
information on their pairwise linear associations. The mean of LOG(BCPS) is —0.232, compared with a median
of —0.214 and a standard deviation of 0.950. The closeness of the mean and median is consistent with its relatively
small skewness coefficient of 0.107. The observed values range from —3.304 to 3.052, indicating variation in
banking sector development across the country year observations. The governance indicators also display
variation across the sample. REQ has a mean of —0.365 and a standard deviation of 0.750, while GEF and ROL
have mean values of —0.004 and 0.050, with standard deviations of 0.693 and 0.687, respectively. BBRC records
a mean of 1.031 and a standard deviation of 0.609, whereas INTR has a mean of 0.773 and a standard deviation
0f 0.890.

The distributional measures provide additional information about the sample. The skewness coefficients for REQ,
GEF and ROL are 0.081, 0.041 and —0.032, respectively, while those of BBRC and INTR are 0.276 and —0.041.
These values indicate relatively limited asymmetry in most of the distributions. The kurtosis values range from
2.664 for BBRC to 3.212 for LOG(BCPS), with most variables having values close to three. The Jarque Bera
probabilities are above the five percent level for LOG(BCPS), REQ, GEF, ROL and INTR, whereas the
probability for BBRC is below this level. The latter indicates a departure from normality in the distribution of
BBRC. This statistic is considered here as a descriptive characteristic of the data and is not used to determine the
suitability of the panel ARDL specification. The stationarity and long run properties relevant to the empirical
strategy are examined through the panel unit root and cointegration tests presented subsequently.

The Pearson correlation results show that LOG(BCPS) has positive pairwise correlations with REQ (0.300), GEF
(0.392), ROL (0.297) and BBRC (0.261), while its correlation with INTR is —0.149. The coefficients therefore
indicate positive unconditional associations between banking sector development and the governance indicators
and branch density, whereas the association with interest rates is negative. These coefficients describe pairwise
relationships in the sample and do not provide evidence of causal effects. The correlations among the explanatory
variables range from —0.105 to 0.414. The largest coefficient is observed between GEF and ROL (0.414), followed
by the correlations between GEF and BBRC (0.387) and REQ and BBRC (0.375). The correlation between ROL
and INTR is close to zero at —0.027, while the remaining coefficients are also relatively modest. Thus, the
correlation structure provides preliminary information on the linear relationships among the explanatory variables
without, on its own, establishing the presence or absence of multicollinearity. To complement the pairwise
correlation analysis, Table 3 reports the variance inflation factor and tolerance statistics. These measures consider
the joint linear relationship among the explanatory variables and therefore provide additional information for
assessing their relationships within the empirical specification. The analysis then proceeds to the panel unit root
tests, which examine the order of integration of the variables before the cointegration analysis is undertaken.

Table 3: Variance Inflation Factor (VIF) and Tolerance Statistics

Variable VIF 1/VIF (Tolerance)
REQ 1.62 0.6173

GEF 1.70 0.5882

ROL 1.71 0.5848

BBRC 1.40 0.7143

INTR 1.07 0.9346

Mean VIF 1.50

Source: Aauthors’ Concept.

The VIF results provide further information on the linear relationships among the explanatory variables within
the multivariate specification. The VIF values range from 1.07 for INTR to 1.71 for ROL, with a mean value of
1.50, while the corresponding tolerance values range from 0.5848 to 0.9346. These statistics suggest relatively
limited linear dependence among the explanatory variables. Although the correlation matrix indicates moderate
associations between some variables, the VIF and tolerance measures provide no indication of problematic
multicollinearity within the estimated specification. The correlation and VIF results are therefore considered
together before proceeding to the subsequent panel estimation analysis.
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4.2 Panel Unit Root Tests

The panel unit root analysis is conducted to assess the stationarity properties and order of integration of the
variables prior to the panel ARDL estimation. This assessment is relevant to the empirical strategy because the
panel ARDL framework accommodates variables that are stationary at level, I(0), or become stationary after first
differencing, I(1), but not variables integrated at I(2). Four panel unit root procedures are employed, namely the
Levin, Lin and Chu (LLC), Im, Pesaran and Shin (IPS), Fisher type Augmented Dickey Fuller (Fisher ADF) and
Fisher type Phillips Perron (Fisher PP) tests. Using these complementary tests provides a broader assessment of
the stationarity properties of the variables, given differences in their treatment of cross-sectional heterogeneity
and the underlying unit root process. The LLC test assumes a common autoregressive parameter across cross
sectional units, whereas the IPS test allows the autoregressive coefficients to vary across units. The Fisher ADF
and Fisher PP tests combine country specific test statistics to obtain panel level evidence while allowing for
differences across countries. The results are presented in Table 4.

Table 4: Results for Panel Unit Root Tests

Variable LLC IPS Fisher ADF Fisher PP Integration Order

LOG(BCPS) —6.068%** —6.552%** 222 .2%%* 227 .8%** 1(0)
(0.000) (0.000) (0.000) (0.000)

REQ —6.474%** —5.278%** 194 .4%** 303.2%** 1(0)
(0.000) (0.000) (0.000) (0.000)

GEF —7.517%%* —0.295%** 299.6%** 310.5%** 1(0)
(0.000) (0.000) (0.000) (0.000)

ROL —25.490%*** —14.350%** 569.1%%* 590.0%** 1(0)
(0.000) (0.000) (0.000) (0.000)

BBRC —5.204%** —4.808%** 193.7%** 228.9%** 1(0)
(0.000) (0.000) (0.000) (0.000)

INTR —49.650*** —28.330%** 908.5%** 1323 .8%** 1(0)
(0.000) (0.000) (0.000) (0.000)

Source: Authors' computation. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels,
respectively. Values in parentheses are probability values. [(0) denote stationarity at level.

Table 4 reports the results of the LLC, IPS, Fisher ADF and Fisher PP panel unit root tests. The null hypothesis
for each test is that the series contains a unit root, while the alternative hypothesis indicates stationarity. The
decision to reject the null hypothesis is based on the associated probability value. Across all four tests, the
probability values for LOG(BCPS), REQ, GEF, ROL, BBRC and INTR are 0.000, indicating rejection of the unit
root null hypothesis at the 1 percent significance level. The results therefore provide consistent evidence that all
the variables are stationary at level and are classified as 1(0). The finding that all variables are 1(0) is relevant to
the subsequent empirical analysis because none of the variables is integrated at order two, I(2). The results
therefore do not raise the integration order concern that would arise if any variable were 1(2). Given the dynamic
nature of the relationships examined in the study, the analysis proceeds with the panel ARDL framework to
examine both the long run and short run relationships among banking sector development, governance quality and
the control variables.

Having established the stationarity properties of the variables, the next step is to examine whether a long run
relationship exists among the variables in the empirical specification. The study therefore applies the Pedroni and
Kao panel cointegration tests as complementary approaches. The Pedroni test provides several statistics across
within dimension and between dimension specifications, thereby allowing the analysis to consider different forms
of cross-sectional heterogeneity in the cointegrating relationship. The Kao test is subsequently used as an
additional cointegration procedure based on an alternative specification. Collectively, the two tests provide
complementary evidence on the presence of a stable long run relationship among banking sector development,
governance quality, bank branch density and interest rates. The results are presented in Table 5.
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4.3 Panel Cointegration Analysis

The panel cointegration analysis examines whether banking sector development and the explanatory variables
share a long run relationship across the sampled African countries. Following the assessment of their integration
properties, the analysis applies the Pedroni and Kao panel cointegration tests as complementary procedures. The
Pedroni test provides both within dimension and between dimension statistics and allows for heterogeneity across
the cross sectional units. The Kao test is employed as an additional procedure based on a different specification
of the panel cointegration relationship. Considering the results from both tests provides a basis for assessing the
presence of a long run association among banking sector development, governance quality, bank branch density
and interest rates. The results are reported in Table 5.

Table 5: Results of Panel Cointegration Tests

Test Statistic Probability

Pedroni (2003) Cointegration Test

Within Dimension

Panel v Statistic 9.178%#* 0.000
Panel rho Statistic —0.644 0.260
Panel PP Statistic —27.780%** 0.000
Panel ADF Statistic —21.160%** 0.000

Between Dimension

Group rho Statistic 5421 %** 0.000
Group PP Statistic —9.981*** 0.000
Group ADF Statistic —6.479%** 0.000
Kao (1999) Cointegration Test

ADF Statistic —3.458%** 0.003

Source: Authors' Concept. *** ** and * denote statistical significance at the 1%, 5% and 10% levels,
respectively. The reported values in the Probability column are p-values. The null hypothesis for both the Pedroni
and Kao tests is that there is no cointegration.

Table 5 reports the results of the Pedroni (2003) and Kao (1999) panel cointegration tests. The null hypothesis in
both tests is that there is no cointegration among the variables. The Pedroni results show that six of the seven
reported statistics are statistically significant at conventional levels. Specifically, the panel v statistic, panel PP
statistic, panel ADF statistic, group rho statistic, group PP statistic and group ADF statistic are significant, whereas
the panel rho statistic is not statistically significant (p = 0.260). The significance of most of the Pedroni statistics
provides evidence against the null hypothesis of no cointegration. The Kao (1999) test provides additional
evidence, with an ADF statistic of —3.458 and a p value of 0.003, leading to rejection of the null hypothesis at the
1 percent level. Taken together, the results indicate a long run association among banking sector development,
governance quality, bank branch density and interest rates across the sampled African countries.

The empirical model examines banking sector development, measured by bank credit to the private sector (BCPS),
in relation to three dimensions of governance quality, namely regulatory quality (REQ), government effectiveness
(GEF) and rule of law (ROL). Bank branch density (BBRC) and interest rate (INTR) are included as additional
explanatory variables. Having examined the descriptive characteristics, correlation structure, stationarity
properties and long run association among the variables, the analysis proceeds to the panel ARDL estimation. The
diagnostic results are considered alongside the estimated model to assess its statistical properties before
interpreting the long run and short run coefficients.

4.4 Panel ARDL Estimation Results

This section reports the estimates of the relationship between governance quality and banking sector development
across the sampled African countries using the panel ARDL framework. The approach distinguishes between long
run relationships and short run adjustments, allowing the analysis to assess whether the association between
governance quality and banking sector development extends beyond short term movements. Regulatory quality
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(REQ), government effectiveness (GEF) and rule of law (ROL) constitute the main governance variables, while
bank branches per 100,000 adults (BBRC) and interest rate (INTR) are included as control variables.

The estimates distinguish between the long run coefficients, short run coefficients and the error correction term.
The long run coefficients capture the estimated equilibrium relationships between banking sector development
and the explanatory variables, while the short run coefficients reflect their immediate responses to changes in the
explanatory variables. The error correction term provides evidence on the adjustment of banking sector
development following deviations from the long run equilibrium and indicates the rate at which such disequilibria
are corrected. The panel ARDL estimates are reported in Table 6. The interpretation focuses on the sign,
magnitude and statistical significance of the estimated coefficients. Differences between the long run and short
run estimates are considered explicitly, since the direction and magnitude of the relationships may vary across the
two adjustment horizons. The discussion therefore examines the long run estimates and short run responses
separately, followed by an assessment of the error correction mechanism and its implications for the adjustment
of banking sector development toward its long run equilibrium.

Table 6: Estimated Panel ARDL Long Run and Short Run Results

Variable Long Run Coefficient p value Short Run Coefficient p value
Lag. of Dep. Var. 0.298*** 0.000 0.145** 0.017
REQ 0.340%** 0.000 —0.281** 0.021
GEF —0.0014** 0.032 —0.0029 0.956
ROL —0.918%** 0.000 —0.032* 0.074
BBRC —0.0051** 0.018 0.012** 0.033
INTR —0.078%** 0.000 0.129%** 0.006
ECM(-1) —0.562%** 0.000
Observations 977

Source: Authors' Concept. *** ** and * denote statistical significance at the 1%, 5% and 10% levels,
respectively. Values in the p value columns are probability values. ECM (—1) denotes the lagged error correction
term.

Table 6 presents the estimated panel ARDL coefficients. The lagged dependent variable has a positive and
statistically significant coefficient of 0.298 (p = 0.000), indicating persistence in bank credit to the private sector.
Thus, the level of credit in the preceding period is positively associated with its subsequent level, suggesting that
the development of private sector credit has an important temporal dimension in the estimated model. Regulatory
quality (REQ) has a positive and statistically significant coefficient of 0.340 (» = 0.000). The estimate indicates
that higher regulatory quality is associated with higher bank credit to the private sector in the long run. This result
accords with Sayilir et al. (2018), who report a positive relationship between governance and financial
development, and with Samadipour et al. (2017), who identify governance and financial liberalisation as relevant
to financial development. It is also consistent with Kacho and Dahmardeh (2017) and Khan et al. (2019), who
report a significant role for institutional quality in financial sector development. The finding therefore provides
support for the institutional perspective considered in the study, under which the regulatory environment forms
part of the conditions within which financial intermediation takes place.

Government effectiveness (GEF) has a negative and statistically significant coefficient of —0.0014 (p = 0.032).
Conditional on the other variables in the model, the estimate indicates a small negative association between
government effectiveness and bank credit to the private sector. This result differs from a general expectation of a
positive institutional relationship but remains compatible with the empirical evidence showing that the
relationship between institutional quality and financial outcomes varies across governance indicators. Aluko and
Ibrahim (2020), for example, report differences across institutional measures, while Sohag et al. (2019) show that
institutional quality and financial outcomes can vary according to the institutional setting. The result consequently
supports the treatment of governance dimensions as distinct rather than interchangeable indicators of institutional
quality.

Rule of law (ROL) has a negative and statistically significant coefficient of —0.918 (p = 0.000). The estimate
indicates a negative association between rule of law and bank credit to the private sector in the long run. This
differs from the institutional argument linking effective legal institutions with financial intermediation through
contractual and property rights protection. The importance of legal institutions to finance is nevertheless reflected
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in the studies cited in the manuscript, including Levine (1998), La Porta et al. (1997, 1998), Beck et al. (2003a),
and Fowowe (2014). The present estimate therefore indicates that the relationship between rule of law and bank
credit is not uniform across institutional dimensions.

Bank branches per 100,000 adults (BBRC) have a negative and statistically significant coefficient of —0.0051 (p
= 0.018). The estimate indicates a negative long run association between branch density and bank credit to the
private sector, conditional on the remaining variables. This result suggests that greater physical banking presence
does not necessarily correspond with higher private sector credit over the long run. The finding is relevant to the
interpretation of banking outreach because the availability of branches represents only one dimension of the
conditions surrounding financial intermediation.

Interest rate (INTR) has a negative and statistically significant coefficient of —0.078 (p = 0.000). The estimate
indicates that higher interest rates are associated with lower bank credit to the private sector in the long run. This
finding is consistent with the role of financial conditions in borrowing and lending decisions and is compatible
with Ehigiamusoe et al. (2019), who identify macroeconomic conditions as relevant to financial development in
West African economies. Collectively, the long run estimates show that the governance dimensions have different
relationships with bank credit to the private sector. Regulatory quality is positively associated with credit, whereas
government effectiveness and rule of law have negative coefficients. The control variables also have statistically
significant negative coefficients. This pattern is consistent with the empirical literature reviewed in Section 2.2,
which associates institutional conditions with financial development while documenting differences across
institutional measures and economic settings (Sayilir et al., 2018; Aluko & Ibrahim, 2020; Kacho & Dahmardeh,
2017; Khan et al., 2019; Khan et al., 2020).

The short run estimates capture movements associated with the adjustment process. The lagged dependent variable
remains positive and statistically significant, with a coefficient of 0.145 (p = 0.017). The result indicates that
recent levels of bank credit are positively associated with current credit within the short run, providing further
evidence of persistence in credit dynamics. Regulatory quality has a negative and statistically significant short run
coefficient of —0.281 (p = 0.021), compared with its positive long run coefficient. The difference in sign indicates
that the estimated association between regulatory quality and bank credit varies across the two adjustment
horizons. The short run estimate reflects movements during the adjustment process and should therefore be
considered alongside the positive long run coefficient rather than interpreted independently of it. Government
effectiveness has a negative coefficient of —0.0029, but the estimate is statistically insignificant (p = 0.956). The
model therefore does not provide statistical evidence of a short run association between government effectiveness
and bank credit to the private sector. This contrasts with the statistically significant long run coefficient and
indicates that the estimated relationship associated with GEF is confined to the long run within the specified
model.

Rule of law has a negative and statistically significant short run coefficient of —0.032 (p = 0.074). The coefficient
has the same sign as the corresponding long run estimate, although its magnitude is considerably smaller. The
consistency in direction across the two periods indicates that the estimated association between rule of law and
bank credit remains negative during both the short run adjustment and the longer run relationship. Bank branches
per 100,000 adults have a positive and statistically significant short run coefficient of 0.012 (p = 0.033). This
differs from the negative long run coefficient. The result indicates that branch density is positively associated with
bank credit during the short run, while the estimated relationship becomes negative in the long run. The difference
suggests that the relationship between banking outreach and private sector credit depends on the adjustment
horizon considered. Interest rate has a positive and statistically significant short run coefficient of 0.129 (p =
0.006), in contrast to its negative long run coefficient. The estimate indicates a positive association during the
short run adjustment period, whereas the long run coefficient indicates a negative association. The difference
between the coefficients is therefore relevant to the interpretation of interest rate movements within the panel
ARDL framework.

The error correction term, ECM (—1), is negative and statistically significant at the 1 percent level, with a
coefficient of —0.562 (p = 0.000). The coefficient indicates that deviations from the estimated long run relationship
are followed by adjustment towards equilibrium. Its magnitude implies that approximately 56.2 percent of the
preceding period's disequilibrium is corrected within one period. The significance of the error correction term
provides support for the adjustment process linking the short run movements to the estimated long run
relationship. Conclusively, the short run results show that the adjustment process does not replicate the long run
pattern for all variables. Regulatory quality, bank branches and interest rates have coefficients that differ in sign
between the two horizons, while government effectiveness is not statistically significant in the short run. Rule of
law, in contrast, retains a negative and statistically significant association in both periods. The significant error
correction coefficient indicates that these short run movements occur within an adjustment process towards the
estimated long run relationship.
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The estimates in Table 6 should be understood as statistical associations within the specified panel ARDL model
rather than causal effects. The results distinguish the long run relationships from short run movements and indicate
the speed at which deviations are corrected. They do not, by themselves, establish that changes in regulatory
quality, government effectiveness, rule of law, bank branches or interest rates cause changes in bank credit to the
private sector. This interpretation maintains a clear distinction between the relationships estimated by the model
and causal inference.

4.4.1 Preliminary Diagnostic Tests

The estimated model was subjected to a series of diagnostic and specification tests to assess its statistical
adequacy. The results reported in Table 7 indicate that the Hausman test is statistically significant at the 1% level
(167.1088, p = 0.0000), providing evidence against the null hypothesis underlying the test and supporting the
selected model specification. The serial correlation test is statistically insignificant (p = 0.1093), indicating that
the null hypothesis of no serial correlation cannot be rejected. Similarly, the heteroscedasticity test is insignificant
(p = 0.4834), suggesting that the null hypothesis of homoscedasticity cannot be rejected.

However, the normality and Ramsey RESET results require careful interpretation. The normality test is
statistically significant (72893.67, p = 0.0000), indicating rejection of the null hypothesis of normally distributed
residuals. Thus, the reported result does not support the assumption of residual normality. Likewise, the Ramsey
RESET test is statistically significant (p = 0.0000), indicating rejection of the null hypothesis of correct functional
specification. Accordingly, the evidence does not support a conclusion that the model is correctly specified on the
basis of the RESET test. These results should therefore be reported transparently and considered when assessing
the overall adequacy of the estimated model.

Table 7: Diagnostic Tests and Model Specification Results

Test Statistic Probability
Hausman test 167.108820 0.0000
Normality test 72893.67 0.0000
Serial correlation 3.445346 0.1093
Ramsey RESET —0.342045 0.0000
Heteroscedasticity 0.914648 0.4834

Source: Aauthors’ Concept.

4.5 Robustness Analysis: Panel FMOLS and DOLS

To assess the sensitivity of the estimated long run relationships to the choice of estimation procedure, the study
employs Panel Fully Modified Ordinary Least Squares (FMOLS) and Panel Dynamic Ordinary Least Squares
(DOLS). These estimators provide complementary evidence on the long run associations identified in the baseline
Panel ARDL model and allow the estimates to be examined under alternative long run estimation procedures.
This exercise is particularly relevant given the evidence reviewed in Section 2, which indicates that the
relationship between institutional quality and financial development varies across governance dimensions,
countries and measures of financial development. Sayilir et al. (2018), for example, report a positive association
between governance and financial development, whereas Aluko and Ibrahim (2020) show that institutional effects
may differ across institutional dimensions. The literature therefore provides a basis for examining whether the
estimated relationships remain similar when alternative long run estimators are applied. The FMOLS and DOLS
estimates, together with the relevant diagnostic tests, are presented in Table 8. The discussion first considers the
estimated long run coefficients and then evaluates the diagnostic evidence relevant to their interpretation.

Table 8: Panel FMOLS and DOLS Long Run Estimates and Diagnostic Results

Variable FMOLS DOLS

Long Run Estimates

REQ —0.113219%* —0.204543 %+
(0.0264) (0.0002)
GEF 0.05883 4% 0.070568%***

464

@ © CINEFORUM



CINEFORUM
ISSN: 0009-7039
Vol. 66. No. S3, 2026 (Special Issue 3)

(0.0000) (0.0000)
ROL 0.072520%** 0.111666%**
(0.0000) (0.0000)
BBRC 0.004700* 0.008193***
(0.0847) (0.0048)
INTR 0.017171%*** 0.026551***
(0.0000) (0.0000)
Observations 1,075 1,077
Diagnostic Tests
Residual Unit Root: LLC —8.214%** —8.671%**
(0.0000) (0.0000)
Residual Unit Root: IPS —7.963%** —8.225%**
(0.0000) (0.0000)
Pesaran CD Test 4.286%*** 4.913%**
(0.0000) (0.0000)
Slope Homogeneity Test 12.684%** 13.271%**
(0.0000) (0.0000)
Residual Serial Correlation 1.327 1.214
(0.1840) (0.2250)
Residual Heteroscedasticity 18.642%** 17.931%**
(0.0000) (0.0000)

Source: Authors' computation. *** ** and * denote statistical significance at the 1%, 5% and 10% levels,
respectively. (.); p values.?

The FMOLS and DOLS estimates (see Table 8) produce identical coefficient signs for all variables, although
differences are observed in their magnitudes and, for BBRC, in statistical significance. This agreement provides
evidence of consistency between the two alternative long run estimators. It does not, however, imply that the three
estimation procedures yield identical results. The theoretical framework developed in Section 2 treats regulatory
quality, government effectiveness and rule of law as distinct institutional dimensions, while the empirical literature
likewise indicates that institutional effects may differ across measures and settings. Kacho and Dahmardeh (2017),
for example, identify institutional quality as relevant to financial sector development, whereas Sohag et al. (2019)
report that institutional effects can vary according to the institutional setting. The FMOLS and DOLS results are
therefore interpreted as complementary evidence rather than as automatic confirmation of the Panel ARDL
coefficients.

Regulatory quality (REQ) has negative and statistically significant coefficients under both FMOLS and DOLS,
with estimates of —0.113 (p =0.0264) and —0.205 (p = 0.0002), respectively. The consistent negative sign indicates
a negative long run association between regulatory quality and bank credit to the private sector under the two
alternative estimators. This differs from the positive and statistically significant coefficient obtained from the
baseline Panel ARDL model. The difference is relevant because the theoretical discussion associates effective
regulatory institutions with clearer rules and a more predictable environment for financial activity, which can
facilitate financial intermediation. However, the empirical literature does not establish a uniform relationship

2 FMOLS denotes Fully Modified Ordinary Least Squares, while DOLS denotes Dynamic Ordinary Least Squares. The
residual unit root tests assess the stationarity of the estimated long run residuals. The Pesaran CD test examines the presence
of cross sectional dependence, while the slope homogeneity test assesses whether the estimated coefficients can reasonably be
treated as homogeneous across cross sectional units. The residual serial correlation and heteroscedasticity tests assess the
corresponding properties of the estimated disturbances.
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between governance and financial development. Aluko and Ibrahim (2020) report differences across institutional
indicators, while Sohag et al. (2019) also identify variation in the relationship between institutional quality and
financial outcomes.

The negative REQ estimates should therefore be interpreted as an association specific to the present panel and
estimation framework rather than as evidence that stronger regulatory quality generally reduces banking sector
development. The result instead indicates that the estimated relationship between regulatory quality and bank
credit is sensitive to the estimation procedure. This interpretation is consistent with the study's treatment of
institutional quality as a multidimensional construct in which different governance capacities need not produce
identical relationships with financial intermediation.

Government effectiveness (GEF) records positive and statistically significant coefficients of 0.059 under FMOLS
and 0.071 under DOLS, with both estimates significant at the 1 percent level. The positive coefficients indicate a
positive long run association between government effectiveness and bank credit to the private sector under both
alternative estimators. This finding is consistent with the institutional argument that effective public
administration can improve the conditions under which financial institutions operate by strengthening policy
implementation and the credibility of public commitments. The empirical evidence also provides support for a
relationship between institutional quality and financial development. Khan et al. (2019) identify institutional
quality as relevant to financial sector development, while Khan et al. (2020) report a similar relationship in
developing economies. Kacho and Dahmardeh (2017) likewise identify institutional quality as an important
determinant of financial sector development. The positive GEF coefficients are therefore consistent with the view
that the effectiveness of public institutions is relevant to banking development. At the same time, the result should
be interpreted as an estimated long run association rather than as evidence that improvements in government
effectiveness necessarily cause an expansion in bank credit.

Rule of law (ROL) is positive and statistically significant under both FMOLS and DOLS, with coefficients of
0.073 and 0.112, respectively. The consistency across the two estimators indicates a positive long run association
between rule of law and bank credit to the private sector. This finding accords with the law and finance perspective
developed in Section 2, which emphasises the importance of legal protection, contract enforcement and the
credibility of financial institutions for financial development. La Porta et al. (1997, 1998) emphasise the role of
legal protection in external finance, while Levine (1998, 1999) similarly links legal institutions and contract
enforcement to financial development.The result is also relevant to the African evidence. Fowowe (2014) finds
that legal origin does not adequately account for differences in banking sector development across African
countries. This suggests that attention should extend beyond the historical classification of legal systems towards
the effectiveness of contemporary institutions. The positive ROL estimates are therefore consistent with the
broader institutional argument that the quality of legal institutions is relevant to financial intermediation, while
not implying that stronger rule of law necessarily produces higher bank credit in every country.

Bank branches per 100,000 adults (BBRC) have positive coefficients under both estimators. The FMOLS
coefficient is 0.0047 and is significant at the 10 percent level, whereas the DOLS coefficient is 0.0082 and is
significant at the 1 percent level. The positive estimates indicate a positive long run association between banking
outreach and bank credit to the private sector under the two alternative procedures. This finding is consistent with
the conceptual framework, which treats bank branches as an indicator of banking outreach and recognises that the
physical availability of banking services can influence the capacity of financial institutions to reach potential
borrowers. The positive BBRC estimates contrast with the negative long run coefficient obtained from the Panel
ARDL model. This difference indicates that the estimated relationship between banking outreach and private
sector credit is sensitive to the estimation procedure. The FMOLS and DOLS estimates should therefore be
regarded as complementary evidence of a positive association within the alternative long run specifications rather
than as definitive evidence of a particular structural effect.

Interest rate (INTR) has positive and statistically significant coefficients under both FMOLS and DOLS, with
estimates of 0.017 and 0.027, respectively. The positive coefficients differ from the negative long run coefficient
obtained from the Panel ARDL model. They also differ from the conventional expectation that higher borrowing
costs may constrain private sector credit. The result is therefore best interpreted in relation to the financial
conditions surrounding credit allocation rather than as evidence that higher interest rates necessarily promote bank
lending. The finding nevertheless relates to the financial liberalisation perspective developed in Section 2.
McKinnon (1973) and Shaw (1973) emphasise the role of financial market conditions in the allocation of financial
resources, while the subsequent literature indicates that the effects of financial liberalisation depend on the
institutional and economic environment. Law and Habibullah (2009) provide evidence of a relationship between
financial liberalisation and financial sector development, whereas Khalaf and Sanhita (2009) report that financial
liberalisation does not necessarily promote financial sector development. The positive INTR estimates should
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therefore be interpreted as an empirical association within the FMOLS and DOLS specifications rather than as
evidence of a general positive effect of interest rates on bank credit.

In addition, the FMOLS and DOLS estimates produce a coherent pattern within the alternative long run
framework. REQ is negative, whereas GEF, ROL, BBRC and INTR are positive under both estimators. This
consistency between FMOLS and DOLS is relevant because the literature reviewed in Section 2 does not support
treating governance as a homogeneous determinant of financial development. Instead, the theoretical framework
and empirical evidence indicate that different governance dimensions operate through distinct institutional
channels and may therefore exhibit different relationships with financial outcomes.

The comparison with the Panel ARDL results is equally important. REQ changes from positive under the Panel
ARDL model to negative under both FMOLS and DOLS, while GEF, ROL, BBRC and INTR change from
negative under Panel ARDL to positive under both alternative estimators. The divergence therefore extends across
all explanatory variables rather than being confined to a single coefficient. Accordingly, the FMOLS and DOLS
results should not be interpreted as confirmation of the Panel ARDL coefficient signs. Instead, the agreement
between FMOLS and DOLS, together with their systematic divergence from Panel ARDL, indicates that the
estimated long run relationships are sensitive to the estimation procedure. This finding is consistent with the
literature review, which documents differences across institutional measures and empirical settings rather than a
single uniform relationship between governance and financial development.

The evidence from the diagnostic results show that the residual unit root tests provide evidence that the estimated
long run residuals are stationary under both FMOLS and DOLS. The LLC statistics are —8.214 for FMOLS and
—8.671 for DOLS, while the IPS statistics are —7.963 and —8.225, respectively. All corresponding probability
values are 0.0000. These results indicate that the null hypothesis of a unit root in the estimated residuals is rejected
under both procedures, which is consistent with the presence of a long run equilibrium relationship represented
by the respective specifications. The residual serial correlation tests are statistically insignificant for both FMOLS
and DOLS, with probability values of 0.1840 and 0.2250, respectively. The results therefore provide no statistical
evidence of residual serial correlation in either specification. This provides supportive diagnostic evidence
regarding the disturbance structure of the estimated long run relationships.

The Pesaran CD statistics are statistically significant for both FMOLS and DOLS, with probability values of
0.0000. The results therefore indicate the presence of cross sectional dependence across the countries in the panel.
This finding is relevant to the African setting because the countries considered in the study are exposed to broader
regional and international financial and economic conditions. The literature reviewed in the study similarly
recognises that financial development is influenced by institutional and macroeconomic conditions that extend
beyond individual country characteristics. Ehigiamusoe et al. (2019), for example, emphasise the relevance of
macroeconomic conditions to financial development in West African economies.

The slope homogeneity tests are also statistically significant for both estimators, with probability values of 0.0000.
The results indicate that the hypothesis of common slope coefficients across the countries is not supported. This
finding is important for interpreting the pooled estimates because it suggests that the relationships between
governance, banking conditions and private sector credit may differ across the countries in the sample. Such
variation is consistent with the literature reviewed in Section 2, where differences in institutional effects are
reported across countries and institutional measures. Aluko and Ibrahim (2020), for example, identify differences
across institutional indicators, while Sohag et al. (2019) report variation in institutional relationships across
settings. The residual heteroscedasticity tests are statistically significant under both FMOLS and DOLS, with
probability values of 0.0000. This indicates that the variance of the estimated disturbances is not constant across
the panel. The finding does not determine the direction of the long run coefficients, but it is relevant when
assessing the precision of the estimates. Considered together with the evidence of cross sectional dependence and
slope heterogeneity, the result supports a cautious interpretation of the FMOLS and DOLS coefficients.

The diagnostic evidence consequently provides a mixed but informative assessment of the alternative
specifications. The stationarity of the long run residuals and the absence of statistically significant residual serial
correlation provide supportive evidence for the estimated long run relationships. At the same time, the significant
cross sectional dependence, slope heterogeneity and heteroscedasticity indicate that the panel contains common
and country specific characteristics that are not fully represented by a homogeneous specification. The results
therefore reinforce the importance of treating FMOLS and DOLS as complementary estimates rather than as the
sole basis for substantive inference.

Conclusively, the FMOLS and DOLS estimates provide two important forms of evidence. First, the two alternative
estimators produce the same coefficient signs for all variables, indicating consistency within the alternative long
run estimation framework. Second, their coefficient signs differ systematically from those obtained from the Panel
ARDL model. The robustness exercise therefore does not establish that the baseline ARDL relationships are
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invariant to the choice of estimator. Instead, it demonstrates that the estimated long run associations are sensitive
to the estimation procedure. This finding is directly relevant to the research gap identified in Section 2. The
literature has established the relevance of institutional conditions to financial development, but it has not
established that regulatory quality, government effectiveness and rule of law have identical relationships with
banking sector development. The African evidence also remains limited in its treatment of bank credit to the
private sector as a distinct measure of banking intermediation. The present results reinforce this distinction by
showing that the three governance dimensions do not produce a common empirical pattern and that their estimated
relationships vary across estimation procedures.

The robustness evidence therefore supports a cautious interpretation of the long run findings. The Panel ARDL
estimates remain the baseline results because they provide the study's distinction between long run relationships
and short run adjustment, while FMOLS and DOLS provide complementary long run estimates that assess the
sensitivity of those relationships to alternative estimation procedures. The evidence from FMOLS and DOLS
should consequently be understood as estimated associations between governance dimensions, banking outreach,
interest rate conditions and bank credit to the private sector rather than as evidence of causal effects. The
combination of the three estimation approaches therefore provides a more complete assessment of the empirical
relationship while recognising that the estimated coefficients are not invariant across alternative specifications.
This positioning is also consistent with the study's stated methodological framework, which explicitly assigns
FMOLS and DOLS a complementary role in evaluating the long run associations.

5. Conclusion and Policy Implications

This study examined the relationship between governance quality and banking sector development across 54
African countries over the period 2000 to 2020, using bank credit to the private sector as the measure of banking
sector development. The analysis considered regulatory quality, government effectiveness and rule of law,
alongside bank branch density and interest rates. The Pedroni and Kao tests provide evidence of a long run
relationship among the variables, supporting the examination of both long run associations and short run
adjustment dynamics.

The baseline Panel ARDL estimates show that regulatory quality has a positive and statistically significant long
run association with bank credit to the private sector, whereas government effectiveness and rule of law have
negative and statistically significant coefficients. Bank branch density and interest rates also have negative long
run coefficients. In the short run, regulatory quality and rule of law are negatively associated with bank credit,
government effectiveness is statistically insignificant, while bank branch density and interest rates have positive
coefficients. The negative and statistically significant error correction coefficient of —0.562 indicates that about
56.2 percent of the preceding disequilibrium is adjusted within one period. The FMOLS and DOLS estimates
produce the same coefficient signs across the two estimators but differ systematically from the Panel ARDL
results. Regulatory quality is negative under both FMOLS and DOLS, whereas government effectiveness, rule of
law, bank branch density and interest rates are positive. The robustness results therefore indicate sensitivity of the
estimated long run associations to the estimation technique. The findings are consequently interpreted as statistical
associations within the respective specifications rather than as invariant or causal relationships.

In view of the above findings, the positive long run association between regulatory quality and bank credit in the
baseline model indicates that the regulatory environment is relevant to banking sector development. Policy
attention should therefore be directed towards clear, consistent and effectively implemented banking regulations,
together with appropriate prudential oversight. Given the different estimates obtained from FMOLS and DOLS,
however, regulatory reforms should be considered in relation to country specific institutional and financial
conditions. The different estimates for government effectiveness suggest that its relationship with banking sector
development is not uniform across the estimation approaches. Policy should therefore focus on the capacity of
public institutions to implement financial sector policies consistently, coordinate relevant policies and provide a
predictable administrative environment. Greater institutional effectiveness may support financial intermediation
where these functions are adequately aligned with the needs of the financial sector.

The estimates for rule of law differ between the Panel ARDL and the alternative long run estimators, but they
nonetheless indicate the relevance of legal institutions to the banking environment. Policy should therefore give
attention to contract enforcement, creditor protection and mechanisms for resolving financial disputes. More
consistent application of financial and commercial laws may improve the institutional conditions surrounding
credit allocation, while the divergent estimates suggest that the effects may vary across institutional settings. The
results for bank branch density suggest that physical banking presence does not necessarily translate into sustained
growth in private sector credit. Policy should therefore place greater emphasis on the accessibility, efficiency and
effective use of banking services rather than branch expansion alone. Expanding appropriate channels of financial
service delivery may also help improve access to banking services where physical branch networks remain limited.
The differing short run and long run estimates indicate that the relationship between interest rates and bank credit
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varies across adjustment horizons and estimation approaches. Monetary and financial sector policies should
therefore seek to maintain financial conditions that support macroeconomic stability while allowing viable private
sector borrowers reasonable access to credit. The positive FMOLS and DOLS coefficients should not, however,
be interpreted as evidence that higher interest rates generally promote bank lending. In conclusion, the findings
indicate that governance quality is associated with banking sector development in Africa, but the relationship
differs across governance dimensions, adjustment horizons and estimation approaches. Regulatory quality has a
positive long run association with bank credit in the baseline Panel ARDL model, while government effectiveness
and rule of law have negative coefficients. The significant error correction term further indicates adjustment
towards the estimated long run relationship.

The FMOLS and DOLS estimates provide a qualification to the baseline findings, as their coefficient signs differ
systematically from those obtained from the Panel ARDL model. This sensitivity to the estimation approach
suggests that the estimated relationships should be interpreted with appropriate caution. Overall, the evidence
indicates that banking sector development in Africa is related to distinct dimensions of governance rather than to
governance quality as a single institutional characteristic. The findings therefore provide support for policy
attention to regulatory institutions, public sector effectiveness, legal institutions and financial conditions, while
recognising differences across countries and estimation approaches.

This study has several limitations. First, regulatory quality, government effectiveness and rule of law capture
important but limited dimensions of governance and therefore do not represent the full institutional environment
relevant to banking sector development. Second, African economies differ considerably in their institutional
structures, financial systems and economic conditions, which may limit the extent to which pooled estimates
reflect individual country experiences. Third, data availability constrains the inclusion of other potentially relevant
variables, leaving scope for omitted variable effects. Finally, the differences between the Panel ARDL, FMOLS
and DOLS estimates indicate that the estimated long run relationships are sensitive to the estimation approach.
Future research could examine nonlinear and threshold relationships, spatial dependence and greater institutional
heterogeneity across African economies. Further studies could also employ alternative measures of banking sector
development, including financial inclusion, financial depth and different dimensions of bank lending. These
approaches may provide additional evidence on how the governance and banking relationship varies across
institutional settings, country characteristics and levels of financial development.
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