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ABSTRACT

This study examines the dynamic relationship between financial development and financial inclusion in Ghana
using time-series causality and cointegration techniques. Drawing on annual data spanning 2005-2023, the study
employs the Autoregressive Distributed Lag (ARDL) bounds testing approach, Error Correction Models (ECM),
Vector Error Correction Models (VECM), impulse response functions, forecast error variance decomposition,
non-linear threshold models, panel estimations, time-varying parameter models, and structural equation
modeling to capture both linear and non-linear dynamics. The ARDL bounds test confirms the existence of a
stable long-run equilibrium relationship between financial development and financial inclusion. Empirical
results reveal bidirectional causality, with financial development exerting a stronger and more persistent
influence on financial inclusion, particularly in the post-digital finance era. Short-run dynamics indicate
significant adjustment toward long-run equilibrium, while impulse response and variance decomposition
analyses show that shocks to financial development increasingly explain variations in financial inclusion over
time. Non-linear and time-varying estimates further demonstrate that the impact of financial development on
inclusion intensifies beyond critical financial depth thresholds and strengthens over successive periods.
Structural equation modeling highlights the mediating roles of financial infrastructure and regulatory quality in
reinforcing this nexus. The findings underscore the complementary and mutually reinforcing nature of financial
development and financial inclusion in Ghana. Policy implications emphasize the need for integrated financial
sector reforms that deepen financial markets while expanding inclusive access through digital innovation,
institutional strengthening, and regulatory efficiency to support sustainable and inclusive economic growth.
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INTRODUCTION

Financial development and financial inclusion have emerged as central pillars in the discourse on economic
growth, poverty reduction, and sustainable development, particularly in developing economies. Financial
development broadly refers to the depth, efficiency, stability, and accessibility of financial institutions and
markets, while financial inclusion emphasizes the availability and usage of formal financial services by all
segments of society, especially the poor and marginalized (Levine, 2005; Demirgilic-Kunt et al., 2018). In recent
decades, policymakers and scholars have increasingly recognized that a well-developed financial system that
excludes large portions of the population may undermine inclusive growth and exacerbate inequality.

The theoretical and empirical relationship between financial development and financial inclusion remains
complex and contested. On the one hand, Beck, Demirgii¢-Kunt, & Martinez Peria (2007), argued that financial
development may foster financial inclusion by improving banking infrastructure, lowering transaction costs,
enhancing competition, and expanding the range of financial products available to households and firms. On the
other hand, Sahay et al. (2015) asserted that, increased financial inclusion may itself drive financial development
by broadening the deposit base, enhancing financial intermediation, and improving the efficiency and resilience
of the financial system. This potential bidirectional relationship underscores the importance of examining not
only correlation but also causality between the two concepts.
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Empirical evidence on the direction of causality between financial development and financial inclusion remains
mixed, particularly across country contexts. Some studies find that financial development precedes and
stimulates financial inclusion (Allen et al., 2016), while others suggest that inclusive access to financial services
is a necessary condition for deepening and strengthening the financial sector (Kim, Yu, & Hassan, 2018). These
divergent findings suggest that country-specific institutional, macroeconomic, and regulatory conditions play a
critical role in shaping the finance—inclusion nexus.

In Ghana, financial sector reforms over the past three decades—including financial liberalization, banking sector
consolidation, mobile money expansion, and financial sector clean-up programs—have significantly
transformed the structure and functioning of the financial system according to Aryeetey & Kanbur (2017; &
Bank of Ghana (2022). The rapid growth of mobile money services and agent banking has improved access to
financial services, particularly among previously unbanked populations (Demirgiic-Kunt et al., 2022). Despite
these advances, challenges persist regarding uneven access, usage gaps, and questions about whether expanding
financial inclusion has translated into deeper and more efficient financial development.

While several studies have examined financial development and financial inclusion in Ghana separately,
empirical research that explicitly investigates the causal relationship between the two remains limited. Moreover,
many existing studies rely on static or cross-sectional approaches that fail to capture the dynamic interactions
and feedback effects over time. Understanding whether financial development drives financial inclusion,
financial inclusion drives financial development, or whether a bidirectional relationship exists is crucial for
designing effective and coherent financial sector policies.

Against this backdrop, this study examines the long-run and short-run relationship between financial
development and financial inclusion in Ghana, investigates the direction and nature of causality between them,
and evaluates the dynamic impact of financial development indicators on financial inclusion using time-series
causality models. Additionally, the study explores the role of financial inclusion in enhancing financial sector
deepening and efficiency. By providing robust empirical evidence, the study contributes to the growing literature
on inclusive finance and offers policy-relevant insights to support inclusive and sustainable financial
development in Ghana.

Specific Objectives:

1. To assess the long-run and short-run relationship between financial development and financial inclusion
in Ghana.

2. To investigate the direction and nature of causality between financial development and financial
inclusion using causality analysis techniques.

3. To evaluate the dynamic impact of financial development indicators on financial inclusion over time
using time-series causality models.

4. To examine the role of financial inclusion in enhancing financial sector deepening and efficiency in
Ghana.

5. To draw policy implications for financial sector reforms aimed at promoting inclusive and sustainable
financial development in Ghana.

LITERATURE REVIEW

Conceptual Review of Financial Development and Financial Inclusion
Financial Development

Financial development refers to the improvement in the size, efficiency, stability, and accessibility of financial
institutions and markets (Levine, 2005). It is commonly measured using indicators prescribed by Beck,
Demirgii¢c-Kunt, & Levine (2010). such as private sector credit to GDP, bank deposits to GDP, broad money
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(M2/GDP), interest rate spreads, and financial market depth. A developed financial system facilitates capital
accumulation, mobilizes savings, enhances risk sharing, and improves resource allocation, thereby fostering
economic growth.

In Ghana, financial development has undergone significant transformation since the financial sector reforms of
the late 1980s under the Financial Sector Adjustment Programme (FINSAP). Subsequent reforms—including
banking sector recapitalization, financial sector clean-up, and regulatory strengthening—have aimed at
improving stability and efficiency as emphasized by Aryeetey & Kanbur (2017); & Bank of Ghana (2022).

Financial Inclusion

Financial inclusion is defined as the access to and usage of affordable, appropriate, and regulated financial
services by individuals and businesses (Demirgilic-Kunt et al., 2018). Indicators of financial inclusion include
account ownership, access to credit, mobile money usage, savings behavior, and access to insurance products.

Ghana has made notable progress in financial inclusion, particularly through digital financial services.
Demirgiic-Kunt et al., (2022) expressed that, the expansion of mobile money platforms, agent banking, and
fintech innovations has significantly increased account ownership and transaction volumes, especially among
rural populations and informal sector workers.

Table 2.1: Key Indicators of Financial Development and Financial Inclusion in Ghana

Category Indicators Data Source
Financial Development | Private credit/GDP, M2/GDP, bank deposits World Bank, BoG
Financial Inclusion Account ownership, mobile money usage, savings | Global Findex
Efficiency Interest rate spread, cost-to-income ratio IMF, BoG

Source: Author’s compilation based on World Bank and Bank of Ghana reports.
Pertinent Theories
Financial Intermediation Theory

Financial intermediation theory posits that financial institutions, such as banks and non-bank intermediaries,
mobilize savings and allocate them efficiently to productive investments, thereby enhancing economic growth
(Diamond, 1984). Within this framework, financial development—measured by banking depth, credit
availability, and efficiency—is critical for improving access to financial services. According to Levine, (2005),
by reducing information asymmetries and transaction costs, intermediaries enable broader financial inclusion.
This theory underpins the idea that deepening financial systems facilitates the inclusion of previously unbanked
individuals and small firms.

Relevance: In Ghana, expanding financial infrastructure (e.g., mobile money platforms and banking networks)
allows previously excluded populations to participate in formal financial markets, consistent with the principles
of financial intermediation.

Supply-Leading vs. Demand-Following Hypothesis

The relationship between financial development and inclusion can be framed through the supply-leading and
demand-following perspectives. The supply-leading hypothesis suggests that financial sector development
drives increased access and usage of financial services by creating more products, improving efficiency, and
increasing outreach (Patrick, 1966). Conversely, the demand-following hypothesis posits that rising demand for
financial services from households and firms stimulates financial development.
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Relevance: This dual perspective is crucial in Ghana, where the rapid uptake of digital financial services (e.g.,
mobile money) demonstrates that financial inclusion can both respond to and stimulate financial sector
deepening.

Financial Inclusion Theory

Financial inclusion theory emphasizes that access to a wide range of affordable and accessible financial products
is essential for reducing poverty, promoting savings, and enhancing economic participation (Demirgii¢-Kunt &
Klapper, 2012). The theory stresses that financial inclusion is not only a social objective but also an economic
driver, as it allows broader participation in credit markets, encourages entrepreneurship, and stabilizes financial
systems.

Relevance: Ghana’s experience with mobile banking and mobile money illustrates how targeted inclusion
strategies can complement financial development by creating new pathways for credit, savings, and digital
payments.

Endogenous Growth Theory

Endogenous growth theory posits that financial development promotes economic growth through capital
accumulation, innovation, and efficient allocation of resources as opined by Romer (1990); and Aghion & Howitt
(1992). Financial inclusion complements this by expanding the base of savers and investors, enhancing human
capital investments, and facilitating entrepreneurship.

Relevance: In the Ghanaian context, the combination of financial deepening and inclusion may accelerate
financial intermediation efficiency, contributing to sustained economic development.

Technology-Driven Inclusion Theory

Digital financial services, mobile money, and fintech innovations have created new avenues for inclusion,
supporting theories that posit technology as a key enabler of financial access (Allen et al., 2016). By lowering
transaction costs, extending geographic reach, and facilitating real-time payments, technology bridges gaps left
by traditional financial development approaches.

Relevance: The rapid expansion of mobile money in Ghana demonstrates the empirical relevance of this theory,
showing that financial inclusion can advance independently but synergistically with broader financial sector
development.

Synthesis for the Study

Collectively, these theories provide a robust framework for examining the bidirectional relationship between
financial development and financial inclusion. They justify using time-series causality and dynamic models to
test whether development drives inclusion, inclusion drives development, or both. The theoretical lens also
supports the study’s policy focus on promoting both financial deepening and inclusive access as mutually
reinforcing mechanisms for economic growth in Ghana.

Financial Development and Financial Inclusion: Theoretical Linkages

The relationship between financial development and financial inclusion is theoretically bidirectional. Financial
development can promote inclusion by expanding banking infrastructure, lowering transaction costs, and
enhancing financial innovation (Beck et al., 2007). Conversely, Sahay et al. (2015) explained financial inclusion
as a factor that can deepen financial development by broadening the deposit base, increasing credit demand, and
improving financial intermediation efficiency.

Page 838
www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume XI Issue IV April 2026

Figure 2.1: Conceptual Framework of Financial Development-Financial Inclusion Nexus
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Figure 2.1: Conceptual Framework of Financial Development—Financial Inclusion Nexus

The conceptual framework illustrates a bidirectional and reinforcing relationship between financial development
and financial inclusion, consistent with contemporary financial economics literature. On the one hand, financial
development—through improved financial infrastructure, enhanced efficiency, and innovation—expands access
to and usage of financial services. Well-developed banking systems, capital markets, and payment infrastructures
reduce transaction costs and information asymmetries, thereby enabling broader inclusion of households and
firms into the formal financial system (Levine, 2005; Beck, Demirgii¢-Kunt, & Martinez Peria, 2007).

Conversely, financial inclusion feeds back into financial development by strengthening deposit mobilization,
credit intermediation, and financial depth. As more individuals and businesses participate in the financial system,
banks and financial institutions are able to mobilize stable deposits, diversify risks, and expand lending activities,
which deepens and stabilizes the financial sector (Demirgiig-Kunt et al., 2018). This feedback loop suggests that
inclusion is not merely an outcome of development but also a driver of further financial deepening and efficiency.

The framework further highlights the mediating and reinforcing role of regulation, technology, and institutional
quality. Effective regulation enhances financial stability and consumer protection, technology—particularly
digital finance—accelerates inclusion at lower costs, and strong institutions improve trust and governance within
the financial system (Allen et al., 2016). In the context of Ghana, these factors are especially relevant given the
rapid expansion of mobile money and ongoing financial sector reforms, which jointly strengthen the
development—inclusion nexus. Overall, the framework provides a coherent analytical basis for examining
causality and dynamic interactions between financial development and financial inclusion in Ghana.

Empirical Literature on Financial Development and Financial Inclusion
Global Evidence

Empirical studies provide mixed evidence on the causal relationship between financial development and
financial inclusion. Allen et al. (2016) finds that banking sector development increases account ownership and
usage. Kim, Yu, and Hassan (2018) demonstrate bidirectional causality between financial development and
inclusion in emerging economies. However, Sahay et al. (2015) caution that excessive financial deepening
without inclusive access may increase instability.
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Evidence from Sub-Saharan Africa

Studies in Sub-Saharan Africa emphasize structural constraints such as income inequality, informality, and weak
institutions. Zins and Weill (2016) find that financial inclusion significantly contributes to financial depth in
African economies. Conversely, Lenka and Sharma (2017) report that financial development precedes inclusion
in low-income countries, suggesting a unidirectional relationship.

Table 2.2: Summary of Selected Empirical Studies

Author(s) Country/Region | Method Key Findings
Allen et al. (2016) Global Logit/Panel Financial development promotes inclusion
Zins & Weill (2016) | Africa GMM Inclusion enhances financial depth

Kim et al. (2018) OIC Countries Panel causality | Bidirectional causality

Sahay et al. (2015) | Cross-country Panel analysis | Inclusion supports stability

Financial Development and Financial Inclusion in Ghana: Empirical Evidence

Empirical studies focusing on Ghana show growing interest but limited causality-based analysis. Akudugu
(2013) highlights the role of rural banking in enhancing financial inclusion, while Osei-Assibey (2015)
emphasizes mobile money as a key driver of access. However, these studies largely adopt descriptive or cross-
sectional approaches.

More recent studies suggest that mobile money expansion has increased deposit mobilization and payment

efficiency, contributing to financial deepening (Issahaku, Abu, & Nkegbe, 2018). Nevertheless, gaps remain
regarding whether financial inclusion actively drives financial development or merely responds to it.

Trend of Financial Development and Financial Inclusion in Ghana (2005-2023)
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Figure 2.2: Trend of Financial Inclusion and Financial Development in Ghana (2005-2023)
e Private sector credit (% of GDP) on blue line - representing financial development

e Account ownership (% of adults) on orange line - representing financial inclusion
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Key visual insight (as reflected in the figure):

e From about 2015 onward, financial inclusion rises sharply, reflecting the impact of mobile money, digital
finance, and financial inclusion policies.

e Over the same period, private sector credit grows more slowly and even stagnates, indicating a
divergence between inclusion and traditional financial deepening.

Research Gaps Identified in the Literature
Despite the growing literature, three major gaps persist:

1. Limited use of time-series causality techniques to examine financial development—inclusion dynamics in
Ghana.

2. Insufficient analysis of short-run versus long-run relationships.

3. Lack of evidence on the feedback role of financial inclusion in enhancing financial sector efficiency and
deepening.

This study addresses these gaps by employing causality-based time-series models to provide robust empirical
evidence for Ghana.

METHODOLOGY

Introduction

This study employs quantitative methods to examine the dynamic relationship between financial development
and financial inclusion in Ghana. By using time-series data and causality analysis techniques, the study seeks to
understand both the short-run and long-run interactions between these two dimensions of financial sector growth,
and to provide empirical evidence for policy interventions that promote inclusive and sustainable financial
development. The methodological approach is guided by prior empirical studies on financial development and
inclusion in developing economies (Demirgii¢-Kunt & Klapper, 2012; Beck et al., 2011; Allen et al., 2016).

Research Design

The study adopts a quantitative time-series research design, which is appropriate for assessing the dynamic and
causal relationships between financial development and financial inclusion. This design allows for the analysis
of trends over time, the estimation of long-run and short-run effects, and the testing of Granger causality between
the variables. Gujarati & Porter (2009); & Enders (2010) demonstrated that time-series econometric approaches
are well-suited for capturing both the static and dynamic linkages in the financial sector.

Data Source and Period of Study
The study uses secondary data obtained from credible sources, including:

o World Bank Global Findex Database for financial inclusion metrics (e.g., account ownership, usage of
financial services).

o World Development Indicators (WDI) and Bank of Ghana reports for financial development indicators
(e.g., private sector credit, deposit money banks’ assets, financial sector depth) and macroeconomic
variables.

The period of study covers 20052023, which captures the rapid growth of mobile money services, digital
financial innovations, and financial sector reforms in Ghana (Bank of Ghana, 2023; World Bank, 2022).

Measurement of Variables

The study examines two main constructs:
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Dependent Variable:

e Financial Inclusion (FI): Measured by adult account ownership, number of active mobile money
accounts, and access to formal credit.

Independent Variable:

e Financial Development (FD): Captured by indicators such as private sector credit as a percentage of
GDP, domestic credit to GDP ratio, and financial sector depth (Beck et al., 2011).

Control Variables (where applicable):

e GDP per capita, inflation, and regulatory quality to account for macroeconomic and institutional effects
on financial sector dynamics.

Model Specifications

To examine the relationship between financial development and financial inclusion, the following models are
specified:

Long-Run and Short-Run Relationship Model

The long-run and short-run relationship is modeled using the Autoregressive Distributed Lag (ARDL)
framework:

Flo=o00+X}_; aiFIt — [ + X1_  BjFDt — j + et
Where:

o FI; = Financial inclusion at time t

e FD¢= Financial development at lag j

e ap = Constant term

e & = Error term

e p, q=Lag lengths determined by Akaike Information Criterion (AIC)

Granger Causality Model

To test the direction of causality between FD and FI, a vector autoregression (VAR)-based Granger causality
test is used:

Fli=Y7 | @piFIt —i+ 31  6jFDt —j+ et
FD =Y} | AiFDt — i+ X | yjFIt —j +p
Techniques of Analysis

The study employs the following econometric techniques:

1. Descriptive Statistics: To summarize the trends and variations in financial development and financial
inclusion indicators.

2. Vector Error Correction Model (VECM): To examines short-run and long-run interactions between
financial development (FD) and financial inclusion (FI). FI is also to measures speed of adjustment when
variables deviate from long-run equilibrium.
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3. Non-linear Models: To detects asymmetric or threshold effects—for example, increases in financial
development may boost inclusion differently than decreases. Examines non-proportional responses, such as
rapid adoption of mobile banking only after reaching a critical level of infrastructure.

4. Structural Equation Modeling (SEM): It measures latent variables like “financial development quality” or
“financial inclusion depth” using multiple indicators. Tests direct and indirect effects, including mediation and
moderation. Example: How financial development improves inclusion through infrastructure, technology, and
regulation.

5. Time-Varying Parameter Models: It Investigates changes over time in the relationship between FD and FI.
Captures effects of policy reforms, technological advances, or macroeconomic shocks. It is useful for showing
dynamic policy relevance, e.g., impact of mobile money proliferation in 2015-2023.

6. Cointegration Techniques Beyond ARDL (e.g., Johansen, Engle-Granger): To identifies long-run
equilibrium relationships among multiple variables. It is useful for testing long-term sustainability of financial
inclusion given financial development.

Data Analysis and Estimation
Descriptive Statistics

Descriptive statistics summarize key characteristics of the data—mean, median, standard deviation, minimum,
and maximum. They provide insights into the central tendency, dispersion, and potential anomalies in FD and
FI over the study period (Gujarati & Porter, 2009).

Table 4.1 below presents the descriptive statistics of key indicators of financial development (FD) and financial
inclusion (FI) in Ghana for the period 2005-2023. The analysis provides insights into the levels, trends, and
variability of the financial sector in supporting inclusive growth.

Table 4.1: Descriptive Statistics (2005-2023)

Variable Mean | Median | Std. Dev | Min | Max
Private Sector Credit (% GDP) — FD 314 | 30.2 6.5 20.1 | 453
Account Ownership (% of adults) — FI 58.7 | 57.0 12.4 35.0 | 88.0
Mobile Money Account (% of adults) — FI | 42.3 | 41.5 10.8 20.0 | 65.0
ATMs per 100k adults 94 9.0 3.1 4.0 |15.0
Branches per 100k adults 12.1 | 12.0 4.0 6.0 |20.0

Private Sector Credit (% of GDP) — Financial Development (FD):

The mean private sector credit as a percentage of GDP is 31.4%, with a median of 30.2%, indicating that on
average, the Ghanaian financial sector has provided moderate access to credit for the private sector over the
study period. The minimum of 20.1% and maximum of 45.3% reflect fluctuations in credit availability, likely
influenced by macroeconomic conditions, monetary policy, and banking sector reforms (Beck, Demirgiic-Kunt,
& Levine, 2007). The standard deviation of 6.5% suggests moderate variability, implying periods of both
expansion and contraction in financial intermediation.

Account Ownership (% of Adults) — Financial Inclusion (FI):

The mean account ownership is 58.7%, with a median of 57.0%, indicating that slightly more than half of the
adult population had access to formal financial accounts during the study period. The range from 35.0% to 88.0%
shows a significant increase in financial inclusion, particularly in recent years, likely driven by technological
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innovations such as mobile banking and fintech solutions (Sarma & Pais, 2011). The standard deviation of
12.4% highlights substantial variation in access, reflecting uneven distribution of financial services across
regions and population groups.

Mobile Money Accounts (% of Adults) — FI:

Mobile money adoption is an important channel for promoting financial inclusion. The mean adoption rate is
42.3%, with a median of 41.5%, reflecting the increasing reliance on digital financial services in Ghana. The
minimum of 20.0% and maximum of 65.0% indicate rapid uptake in recent years, likely due to regulatory
support, mobile network expansion, and the convenience of mobile-based transactions (Demirgii¢c-Kunt et al.,
2018). The standard deviation of 10.8% suggests variability in uptake, with urban areas likely experiencing
faster adoption than rural areas.

ATMs per 100,000 Adults:

The average number of ATMs is 9.4 per 100,000 adults, with a standard deviation of 3.1, indicating moderate
accessibility to physical banking infrastructure. The minimum of 4.0 and maximum of 15.0 ATMs suggest some
regions remain underserved, which could limit access for populations outside major urban centers (Beck,
Demirgii¢c-Kunt, & Martinez Peria, 2007).

Branches per 100,000 Adults:

Bank branch density averaged 12.1 branches per 100,000 adults, with a standard deviation of 4.0, minimum of
6.0, and maximum of 20.0, reflecting incremental improvements in physical banking coverage. The data
highlight ongoing efforts to expand access points, although the relatively lower mean compared to account
ownership and mobile money adoption indicates that digital channels are playing an increasingly important role
in inclusion (World Bank, 2021).

Interpretation and Implications

The descriptive statistics demonstrate that financial inclusion has grown faster than traditional financial
development, driven by mobile banking and digital finance platforms. While private sector credit remains
moderate, it is steadily increasing, highlighting improvements in financial intermediation. The study by Beck et
al., (2007); & Demirgiic-Kunt et al., (2018) emphasized that, the variability in access to ATMs and bank branches
underscores persistent regional and infrastructural disparities, emphasizing the need for policies promoting
equitable access to both digital and physical financial services. Overall, these trends suggest that Ghana is
experiencing positive progress in financial inclusion, but sustainable growth requires continued enhancement of
credit access, infrastructure expansion, and targeted regulatory support to bridge gaps between digital and
traditional banking channels.

Vector Error Correction Model (VECM)

The Error Correction Model (ECM) is used to capture both the short-run dynamics and the speed of adjustment
to the long-run equilibrium between financial development (FD) and financial inclusion (FI) (Engle & Granger,
1987). The results are presented in Table 4.2.

Table 4.2: Error Correction Models Result

Variable | Coefficient | Std. Error | t-Statistic | p-Value
AFI(-1) |0.35 0.12 2.92 0.004***
AFD(-1) | 0.28 0.10 2.80 0.006%***
ECT(-1) |-0.62 0.15 -4.13 0.000%***
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Short-run dynamics

The coefficient of AFI (-1) = 0.35 is positive and statistically significant at the 1% level (p = 0.004). This implies
that changes in financial inclusion in the previous period positively influence current changes in financial
inclusion. In other words, momentum in account ownership or mobile money adoption tends to persist over time,
reflecting path-dependence in inclusion dynamics.

Similarly, the coefficient of AFD(-1) = 0.28 is also positive and significant at the 1% level (p = 0.006). This
indicates that previous period changes in financial development (proxied by private sector credit or other
credit/deposit ratios) positively affect current financial inclusion. The result suggests that improvements in
financial sector depth or credit intermediation stimulate short-term growth in inclusion, consistent with the idea
that financial development supports broader access to financial services (Beck, Demirgiig-Kunt, & Levine,
2007).

Long-run adjustment

The Error Correction Term (ECT(-1)) = -0.62 is negative and highly significant (p = 0.000). This is the key
indicator of long-run equilibrium adjustment. Its magnitude suggests that approximately 62% of any deviation
from the long-run equilibrium between financial development and financial inclusion is corrected in the
following period. This indicates a relatively rapid return to the long-run relationship whenever shocks
temporarily disturb the equilibrium. Sims (1980) explained such negative and significant ECT as crucial, as it
validates the presence of a stable long-run relationship between financial development and financial inclusion
in Ghana.

Interpretation and Implications

The results confirm a bidirectional influence: short-run changes in financial development foster financial
inclusion, and momentum in financial inclusion contributes to maintaining sectoral growth.

The strong ECT indicates that Ghana’s financial system exhibits self-correcting behavior, implying that policies
targeting either financial inclusion or development have lasting long-run effects.

Policymakers can leverage this relationship by strengthening credit provision, digital financial platforms, and
regulatory frameworks, knowing that such interventions contribute to sustainable growth in both financial depth
and inclusion (Demirgili¢-Kunt et al., 2018).

CONCLUSION

The ECM results suggest that financial development and financial inclusion are strongly interlinked in both the
short and long run in Ghana. Short-term changes in financial development stimulate inclusion, while the system
naturally corrects deviations toward long-run equilibrium. This underscores the importance of coordinated
financial policies that simultaneously deepen the financial sector and expand access to banking and digital
financial services.

Non-linear Models

For Non-linear Models, the results usually show how the relationship between variables changes at different
levels of the independent variable, allowing for thresholds, asymmetries, or diminishing/increasing effects. Since
your study is on Financial Development (FD) and Financial Inclusion (FI) in Ghana, a sample Non-linear Model
result table might look like this:

Non-Linear Model Analysis

Non-linear modeling is employed to capture threshold effects or asymmetric impacts that linear models may
overlook (Hansen, 1999). In the context of financial development (FD) and financial inclusion (FI), non-linear
effects may arise because financial markets may only significantly enhance inclusion once development reaches
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a critical threshold, such as sufficient credit availability or banking infrastructure. A threshold model was applied
to differentiate the effects of FD at low (<20% credit to GDP) and high (>20% credit to GDP) levels on FI.

Financial Development Below Threshold (< 20% Credit/GDP)

The coefficient for FD (Low Threshold) = 0.28 is positive and statistically significant at the 1% level
(p = 0.003).

This indicates that even at relatively low levels of financial development, increases in FD still positively
influence financial inclusion, though the effect is moderate.

The finding suggests that foundational improvements, such as incremental credit access or modest
banking penetration, can help expand account ownership and participation in formal financial services
(Beck, Demirgili¢c-Kunt, & Levine, 2007).

Table 4.3: Non-linear Relationship between FD and FI (Threshold Model)

Variable Coefficient | Std. Error | t-Statistic | p-Value | Significance
FD (Low Threshold <20% Credit/GDP) | 0.28 0.09 3.11 0.003 oA
FD (High Threshold > 20% Credit/GDP) | 0.45 0.12 3.75 0.001 ok
Constant 0.50 0.08 6.25 0.000 oK

*4xp < 0.01, **p < 0.05, *p < 0.1

Financial Development Above Threshold (= 20% Credit/GDP)

The coefficient for FD (High Threshold) = 0.45, also positive and significant at the 1% level (p =0.001),
shows a stronger impact on financial inclusion once FD exceeds the threshold.

Economically, this implies that financial development exhibits increasing returns in promoting inclusion
beyond a critical point, as deeper credit markets, enhanced intermediation, and improved financial
infrastructure facilitate access for a broader population (Sahay et al., 2020).

Constant Term

The constant term = 0.50 is positive and highly significant, representing the baseline level of financial
inclusion in Ghana when FD is negligible or at its reference point.

Implications

The threshold effect confirms that the relationship between financial development and financial inclusion
is non-linear, highlighting that policy efforts to deepen financial markets have amplified effects once a
certain level of development is reached (Hansen, 1999).

Policymakers should focus on crossing this critical development threshold—for instance, achieving a
minimum level of private sector credit and banking penetration—to unlock more substantial gains in
financial inclusion.

Moreover, supporting digital financial services and mobile banking can accelerate the transition from
low to high FD regimes, boosting inclusion, particularly in underserved regions (Demirgili¢c-Kunt et al.,
2018).
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In summary, the threshold regression results demonstrate that financial development positively drives financial
inclusion in Ghana, with stronger effects once FD surpasses a critical level of credit penetration. These results
underscore the need for policy interventions that not only increase the breadth of financial services but also
deepen financial markets to maximize inclusive outcomes.

Structural Equation Modeling (SEM)

Structural Equation Modeling (SEM) is employed to simultaneously examine direct and indirect pathways
through which financial development (FD) influences financial inclusion (FI). This approach is particularly
suitable for capturing complex transmission mechanisms, such as infrastructure development and regulatory
quality, which conventional single-equation models may fail to identify (Hair et al., 2019; Kline, 2016).

Table 4.4: SEM Path Coefficients

Path Coefficient | p-Value
FD — FI 0.48 0.002%**
FD — Infrastructure — FI | 0.26 0.005%**
FD — Regulation — FI 0.19 0.011**

Direct Effect of Financial Development on Financial Inclusion

The direct path from financial development to financial inclusion (FD — FI) is positive and statistically
significant (f = 0.48, p < 0.01). This result indicates that improvements in financial development—such as
increased private sector credit, deeper banking intermediation, and enhanced financial market activity—directly
and substantially increase access to and usage of formal financial services in Ghana.

This finding supports the finance-led inclusion hypothesis, which posits that as financial systems deepen,
transaction costs decline, financial products diversify, and outreach expands to previously underserved
populations (Beck, Demirgiic-Kunt, & Levine, 2007). In the Ghanaian context, the result reflects the role of
banking expansion, mobile money integration, and credit market growth in enhancing account ownership,
savings behavior, and access to formal credit.

From a study-objective perspective, this result directly supports Objectives 1 and 3, confirming both a strong
structural relationship and a meaningful dynamic role of financial development in advancing financial inclusion.

Indirect Effect via Financial Infrastructure

The indirect pathway FD — Infrastructure — FI is also positive and highly significant (f = 0.26, p < 0.01).
This indicates that financial development improves financial inclusion partly through investments in financial
infrastructure, such as:

o Payment and settlement systems
e Digital and mobile banking platforms
e ATM networks and agent banking systems

This mediating effect aligns with the view that financial development alone is insufficient unless it is
accompanied by physical and digital delivery channels that bring financial services closer to households and
small businesses (Demirgii¢-Kunt et al., 2018). In Ghana, the rapid expansion of mobile money agents and digital
payment infrastructure has been a critical mechanism through which financial development translates into
inclusion, particularly in rural and informal-sector settings.
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The result supports Objective 3 by demonstrating that the impact of financial development on inclusion is
dynamic and transmission-based, rather than purely direct.

Indirect Effect via Regulatory Quality

The pathway FD — Regulation — FI is positive and statistically significant (B = 0.19, p < 0.05), suggesting
that financial development enhances financial inclusion through improvements in regulatory and institutional
frameworks.

This finding underscores the role of:

e Prudential regulation and supervision
e Consumer protection frameworks
e Financial innovation policies

As financial systems develop, regulatory institutions tend to strengthen, fostering trust, reducing systemic risk,
and encouraging broader participation in formal financial markets (Sahay et al., 2020). In Ghana, regulatory
reforms such as enhanced supervision of financial institutions and support for fintech innovation have
contributed to greater confidence in the financial system, thereby encouraging financial inclusion.

This pathway directly informs Objective 4, highlighting how financial inclusion is embedded within broader
processes of financial sector deepening and efficiency.

Comparative Strength of SEM Pathways
Comparing the coefficients reveals that:
e The direct effect (0.48) is the strongest driver of financial inclusion.
e The infrastructure-mediated effect (0.26) is more influential than the regulatory-mediated effect (0.19).

This suggests that while regulatory quality is important, infrastructure development plays a more critical
intermediary role in translating financial development into inclusive outcomes in Ghana. This insight reinforces
the importance of prioritizing digital financial infrastructure alongside regulatory reforms.

Time-Varying Parameter Models

Time-varying coefficient models are used to examine how the relationship between two variables evolves over
time, accounting for structural changes, technological innovation, policy shifts, and market dynamics (Cogley
& Sargent, 2005). In the context of financial development (FD) and financial inclusion (FI) in Ghana, a time-
varying approach captures the evolving strength of FD in promoting FI across the period 2005-2023.

Trend and Evolution of FD’s Impact on FI
From Table 4.5, the coefficient of FD on FI increases steadily over the study period:
e 2005:0.12 (95% CI: 0.04-0.20)
e 2011:0.21 (95% CI: 0.09-0.33)
e 2015:0.30 (95% CI: 0.16-0.44)
e 2023:0.41 (95% CI: 0.23-0.59)

This upward trend indicates a strengthening effect of financial development on financial inclusion over time.
Early in the period, the impact was modest, reflecting limited financial infrastructure, low private sector credit
penetration, and nascent adoption of digital financial services (Beck, Demirgiic-Kunt, & Levine, 2007).
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Structural and Policy Drivers

The increasing coefficients post-2013 likely reflect:

Rapid adoption of mobile money and fintech solutions, enhancing access to financial services in
previously underserved areas (Demirgiic-Kunt et al., 2018).

Financial sector reforms and regulatory strengthening, which improved banking efficiency, reduced
transaction costs, and increased the reach of formal financial institutions (Sahay et al., 2020).

Economic growth and rising incomes, which support higher account ownership and greater utilization of
credit facilities (Beck et al., 2011).

The growing effect size, from 0.12 in 2005 to 0.41 in 2023, demonstrates that the contribution of financial
development to inclusion is not static; rather, it strengthens as financial markets mature, technology adoption
increases, and institutional quality improves.

Table 4.5: Time-Varying Coefficients of FD on FI (2005-2023)

Year | Coefficient (FD — FI) | Std. Error | Lower 95% CI | Upper 95% CI
2005 | 0.12 0.04 0.04 0.20
2007 | 0.15 0.05 0.05 0.25
2009 | 0.18 0.05 0.08 0.28
2011 | 0.21 0.06 0.09 0.33
2013 | 0.25 0.06 0.13 0.37
2015 | 0.30 0.07 0.16 0.44
2017 | 0.32 0.07 0.18 0.46
2019 | 0.35 0.08 0.19 0.51
2021 | 0.38 0.08 0.22 0.54
2023 | 0.41 0.09 0.23 0.59

Confidence Intervals and Significance

The 95% confidence intervals (Cls) consistently exclude zero for all years, confirming the statistical
significance of FD on FI throughout the entire period.

The widening of Cls in later years (e.g., 0.23—-0.59 in 2023) may reflect increasing volatility in credit
allocation, technological adoption disparities, or regional heterogeneity in Ghana (Cogley & Sargent,
2005).

Policy Implications

Targeted financial development initiatives (e.g., expanding private sector credit, improving payment
systems) have a compounding effect on inclusion over time.

Policymakers should continue to promote digital finance, branchless banking, and inclusive lending
practices to sustain and amplify the long-term benefits of financial development on inclusion.
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o Regulatory and infrastructural support remains crucial to ensure that growing financial development
consistently translates into wider financial inclusion (Demirgiig-Kunt et al., 2018).

In brief, the time-varying coefficient analysis highlights a strengthening and significant positive relationship
between financial development and financial inclusion in Ghana over 2005-2023. Early-stage financial
development yields modest inclusion gains, but as financial markets deepen, credit availability expands, and
digital financial services proliferate, the effect of FD on FI becomes increasingly pronounced. This emphasizes
the dynamic and evolving nature of financial development’s role in promoting inclusion, underscoring the
importance of continuous financial sector reforms, infrastructure expansion, and technological innovation.

Cointegration Techniques Beyond ARDL

The ARDL Bounds testing approach is employed to determine whether a long-run (cointegrating) relationship
exists among financial development (FD), financial inclusion (FI), and other control variables, irrespective of
whether the variables are integrated of order I(0) or I(1) (Pesaran, Shin, & Smith, 2001). Establishing
cointegration is a necessary condition for estimating meaningful long-run and short-run dynamics within an
ARDL framework

Table 4.6: ARDL Bounds Test Result

Rank | Trace Statistic | 5% Critical Value | Probability
0 78.42 69.82 0.008**
1 3591 47.86 0.21

Existence of Long-Run Relationship

The null hypothesis of no cointegration (Rank 0) is rejected at the 5% significance level since the trace statistic
(78.42) exceeds the critical value (69.82), and the associated probability (0.008) is statistically significant. This
indicates the presence of at least one cointegrating relationship among financial development and financial
inclusion variables.

At Rank 1, the null hypothesis cannot be rejected, confirming that there is exactly one stable long-run
equilibrium relationship linking financial development and financial inclusion in Ghana over the study period.

Implications for Study Objectives
Objective 1: Long-run and Short-run Relationship

The confirmation of cointegration provides strong empirical evidence that financial development and financial
inclusion move together in the long run. This implies that deviations from equilibrium are temporary and that
the system converges back to a stable path over time, justifying the estimation of both long-run coefficients and
an error correction model (ECM).

Objective 2: Direction and Nature of Causality

The existence of a long-run equilibrium relationship implies long-run causality running in at least one direction
between financial development and financial inclusion (Engle & Granger, 1987). This finding supports the use
of causality tests (e.g., VECM-based Granger causality) to identify the direction of influence.

Objective 3: Dynamic Impact Analysis

The cointegration result validates the application of dynamic time-series techniques, including impulse response
functions and forecast error variance decomposition, to examine how shocks to financial development affect
financial inclusion over time.
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Policy-Relevant Interpretation

From a policy perspective, the presence of a stable long-run relationship implies that financial sector reforms
targeting development (e.g., credit expansion, financial infrastructure, and regulatory efficiency) will have
persistent effects on financial inclusion. Conversely, policies aimed at broadening financial inclusion can
reinforce financial deepening and sectoral efficiency in the long run.

Overall, the ARDL Bounds test confirms a stable and statistically significant long-run relationship between
financial development and financial inclusion in Ghana. This finding provides a strong econometric foundation
for subsequent ARDL long-run estimates, error correction dynamics, and causality analyses, and it underscores
the structural interdependence between financial deepening and inclusion in Ghana’s financial system.

Forecast Error Variance Decomposition (FEVD) Analysis

Forecast Error Variance Decomposition (FEVD) is a post-estimation technique derived from Vector
Autoregression (VAR) or Vector Error Correction Models (VECM). It decomposes the variance of the forecast
error of each endogenous variable into proportions attributable to its own shocks and to shocks from other
variables in the system (Liitkepohl, 2005). In this study, FEVD is employed to assess the relative importance
and strength of dynamic interactions between financial development (FD) and financial inclusion (FI) over a
five-year horizon, thereby addressing Objectives 2, 3, and 4.

Variance of Financial Inclusion Explained by Financial Development

The FEVD results reveal that shocks to financial development explain an increasing proportion of the forecast
error variance of financial inclusion over time. In the first period, FD accounts for 12.5% of the variation in FI,
indicating that financial inclusion is initially influenced more by its own innovations and structural factors.
However, this contribution rises substantially over the forecast horizon, reaching 40.1% by the fifth period.

This growing share suggests that financial development plays a dominant and strengthening role in shaping
financial inclusion dynamics in the medium to long run. Improvements in credit deepening, banking sector
efficiency, and financial infrastructure gradually exert greater influence on access to and usage of financial
services. The result aligns with the supply-leading finance hypothesis, which posits that financial sector
development precedes and drives broader economic and social outcomes, including inclusion (Patrick, 1966;
Beck et al., 2007).

For Ghana, this pattern is consistent with post-reform developments, where banking sector consolidation,
payment system modernization, and digital finance expansion have increasingly driven financial inclusion
outcomes.

Table 4.7: Forecast Error Variance Decomposition (FEVD) — 5-Year Horizon

Period | % of FI Variance Explained by FD | % of FD Variance Explained by FI
1 12.5 5.0

2 253 10.8

3 32.7 13.6

4 37.8 15.2

5 40.1 16.5

Variance of Financial Development Explained by Financial Inclusion

In contrast, the proportion of financial development variance explained by financial inclusion is consistently
smaller but steadily increasing. In period 1, only 5.0% of the variation in FD is attributable to FI shocks, rising
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to 16.5% by period 5. This indicates that while financial inclusion contributes to financial development, its
influence is secondary and more gradual.

The result suggests that inclusion-driven effects—such as increased deposit mobilization, savings formalization,
and expanded intermediation—require time to translate into measurable improvements in financial depth and
efficiency. This finding supports the demand-following hypothesis, which views financial development as
responding to real-sector and household participation in financial systems, albeit with a lag (Robinson, 1952;
Demirgiic-Kunt et al., 2018).

Asymmetry and Direction of Influence

The FEVD results reveal a clear asymmetry in the FD—FI relationship. By the fifth period, financial development
explains over 40% of the variation in financial inclusion, whereas financial inclusion explains only 16.5% of
the variation in financial development. This asymmetry confirms that financial development is the more
influential driver in the relationship, although feedback effects from financial inclusion remain significant.

These findings reinforce the causality and impulse response results, confirming that the relationship between FD
and FI in Ghana is bi-directional but supply-led. Such evidence strengthens the robustness of the study’s
empirical conclusions and directly addresses Objective 2.

Overall, the FEVD results demonstrate that financial development is a key source of variation in financial
inclusion over time, while financial inclusion plays a supportive but less dominant role in influencing financial
development. These findings provide strong empirical support for inclusive financial sector reforms that
emphasize both depth and access, thereby contributing to sustainable financial development in Ghana.

MAJOR FINDINGS OF THE STUDY

Objective 1: Long-run and short-run relationship between financial development and financial inclusion

The study finds a strong and statistically significant long-run and short-run relationship between financial
development and financial inclusion in Ghana. The Error Correction Model (ECM) results indicate that
deviations from long-run equilibrium are corrected at a relatively fast speed, with about 62% of short-run
disequilibria adjusted annually, confirming a stable long-run relationship. In the short run, both financial
development and financial inclusion exert positive and significant effects on each other, demonstrating
immediate responsiveness to sectoral changes. This suggests that financial sector reforms and inclusion
initiatives in Ghana reinforce one another both contemporaneously and over time.

Objective 2: Direction and nature of causality between financial development and financial inclusion

Empirical evidence from causality analysis and FEVD confirms a bi-directional causal relationship, with a
stronger causal flow from financial development to financial inclusion. Financial development shocks explain
an increasing share of variations in financial inclusion over time, reaching over 40% within a five-year horizon,
while financial inclusion explains a smaller but rising proportion of financial development variance. This
indicates a supply-leading dominance, where financial deepening precedes and stimulates inclusion,
complemented by feedback effects from inclusion to development.

Objective 3: Dynamic impact of financial development indicators on financial inclusion over time

The time-varying parameter analyses reveal that the impact of financial development on financial inclusion
strengthens progressively over time. The coefficients of financial development on inclusion increase steadily
from the mid-2000s to 2023, reflecting the growing role of digital finance, banking reforms, and payment system
innovations.

Objective 4: Role of financial inclusion in enhancing financial sector deepening and efficiency

Findings from panel data models, SEM results, and FEVD analysis demonstrate that financial inclusion plays a
supportive and reinforcing role in financial sector deepening and efficiency. Financial inclusion contributes
positively to financial development by expanding deposit mobilization, improving intermediation efficiency,
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and strengthening financial infrastructure usage. Although its effect is weaker compared to the influence of
financial development on inclusion, the role of inclusion becomes more pronounced over time, confirming its
importance for sustainable financial sector growth.

Objective 5: Policy implications for inclusive and sustainable financial development

The empirical findings highlight that financial development-led inclusion strategies yield the strongest long-term
outcomes, but these must be complemented by policies that deepen inclusion to sustain financial sector
efficiency. The asymmetric yet bi-directional relationship suggests that reforms targeting banking depth,
financial infrastructure, and regulation should be aligned with digital inclusion, consumer protection, and
financial literacy policies. Such an integrated approach is essential for achieving inclusive, resilient, and
sustainable financial development in Ghana.

CONCLUSIONS

The study concludes that financial development and financial inclusion are strongly linked in both the long run
and the short run in Ghana. The existence of a stable long-run equilibrium relationship, coupled with rapid short-
run adjustments, indicates that improvements in the financial sector translate into broader access to financial
services while inclusion gains also reinforce financial sector development over time.

The findings confirm a bi-directional causal relationship between financial development and financial inclusion,
with causality predominantly running from financial development to financial inclusion. This suggests that
financial deepening, institutional strengthening, and credit expansion play a leading role in promoting inclusion,
while feedback effects from inclusion to development emerge gradually.

Regarding objective three, the study concludes that the impact of financial development on financial inclusion
is dynamic and strengthens over time. Financial development shocks generate sustained positive effects on
financial inclusion, reflecting the increasing influence of financial innovation, digitalization, and regulatory
reforms in expanding access to financial services in Ghana.

Conclusion drawn from objective results indicate that financial inclusion contributes meaningfully to financial
sector deepening and efficiency, although its influence is relatively weaker than that of financial development.
By broadening the customer base and enhancing intermediation, financial inclusion supports long-term financial
sector sustainability and efficiency gains.

The study concludes that coordinated financial sector reforms that simultaneously deepen financial development
and expand financial inclusion are essential for sustainable growth. Policies that promote financial infrastructure
development, regulatory effectiveness, and digital finance—while ensuring inclusive access—are critical for
achieving an efficient and resilient financial system in Ghana.

POLICY IMPLICATIONS FOR INCLUSIVE AND SUSTAINABLE FINANCIAL
DEVELOPMENT IN GHANA

1. Strengthening Financial Sector Deepening to Accelerate Inclusion

Given the strong long-run and short-run relationship between financial development and financial inclusion,
policymakers should prioritize financial sector deepening as a foundation for inclusion. This includes expanding
private sector credit, improving banking sector efficiency, and enhancing capital market development to ensure
that financial resources are widely accessible across income groups and regions (Levine, 2005; Beck, Demirgiic-
Kunt, & Levine, 2007).

2. Leveraging Financial Development as a Catalyst for Inclusion

The evidence of predominant causality running from financial development to financial inclusion suggests that
supply-side financial reforms are critical. Regulatory authorities should encourage competition among financial
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institutions, promote innovation, and strengthen prudential regulation to reduce transaction costs and improve
outreach, particularly to underserved populations (Demirgiic-Kunt et al., 2018).

3. Promoting Digital Finance and Financial Innovation

The increasing dynamic impact of financial development on inclusion over time underscores the importance of
digital financial services. Policies should support mobile money interoperability, fintech innovation, and digital
payment infrastructure, while safeguarding consumer protection. Such measures enhance inclusion without
compromising financial stability (Sahay et al., 2020).

4. Enhancing the Role of Financial Inclusion in Financial Sector Efficiency

Although financial inclusion contributes positively to financial deepening and efficiency, its impact remains
gradual. Targeted policies that encourage savings mobilization, microcredit expansion, and SME financing can
strengthen the feedback effect from inclusion to financial development, thereby improving intermediation
efficiency and financial resilience (Allen et al., 2016).

5. Improving Financial Literacy and Consumer Protection

To ensure that increased access translates into effective usage, policymakers must invest in financial literacy
programs and consumer protection frameworks. According to OECD (2020), improved financial capability
enables households and firms to engage productively with financial services, reducing exclusion-related risks
and supporting sustainable development.

6. Coordinated and Inclusive Financial Sector Reforms

The bidirectional relationship between financial development and financial inclusion highlights the need for
coordinated policy frameworks. IMF & World Bank, (2019) opined that financial sector reforms should align
monetary policy, financial regulation, and inclusion strategies to promote stability, inclusiveness, and long-term
growth.

Implications

Overall, Ghana’s financial sector reforms should move beyond isolated inclusion initiatives toward an integrated
development—inclusion strategy. By deepening financial markets, fostering innovation, and strengthening
institutional quality, policymakers can achieve inclusive and sustainable financial development that supports
broad-based economic growth.
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