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ABSTRACT

This study examines the impact of digital financial inclusion on economic growth in developing economies
using panel data analysis of 67 countries from 2011 to 2021. Employing fixed effects regression and
dynamic panel System GMM estimation, the research investigates whether digital financial services
promote economic development through enhanced financial access and usage. The empirical results
demonstrate that digital financial inclusion has a positive and statistically significant effect on GDP per
capita growth. A 10-point increase in the Digital Financial Inclusion Index is associated with a 0.68
percentage point increase in annual economic growth, representing a 20% increase in the growth rate. The
findings are robust to endogeneity concerns and alternative specifications. Heterogeneity analysis reveals
that the impact is strongest in Sub-Saharan Africa and low-income countries, suggesting digital financial
inclusion is particularly valuable where traditional financial infrastructure is limited. These results support
theoretical predictions from the finance-growth nexus literature and have important policy implications for
developing countries seeking to promote economic development through digital financial strategies,
infrastructure investment, and regulatory reform.

Keywords: digital financial inclusion, economic growth, developing economies, mobile money, financial
development, panel data, System GMM, fintech.

INTRODUCTION

Digital financial inclusion has emerged as one of the most transformative innovations in modern economic
development, reshaping how individuals, businesses, and governments access and utilize financial services
across developing economies (Demirguc¢-Kunt et al., 2018; World Bank, 2021). At its core, digital financial
inclusion refers to the provision of affordable and accessible financial services such as payments, savings,
credit, and insurance through digital channels including mobile phones, internet platforms, and digital
payment systems (Sahay et al., 2015; O Js ef et al., 2020). Its deployment has expanded rapidly across
Asia, Africa, and Latin America, where it assists unbanked populations with remittances, microfinance,
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digital wallets, and financial literacy (Demirgiic-Kunt et al., 2018; CGAP, 2022). However, despite these
advances, digital financial inclusion still faces serious challenges in infrastructure development, regulatory
frameworks, digital literacy, and equitable access across gender and income groups (Sahay et al., 2015; et
al., 2021).

One of the most salient challenges is the tendency for digital financial systems to exclude vulnerable
populations who lack access to smartphones, reliable internet connectivity, or sufficient digital skills
(Klapper et al., 2019; Global Findex, 2021). This phenomenon, often referred to as the "digital divide,"
arises because digital financial services require technological infrastructure and user capabilities that are
not uniformly distributed across developing societies (Ozili, 2018; Lee et al., 2022). As a result, well-
intentioned digital financial inclusion initiatives can inadvertently widen existing inequalities, benefiting
urban, educated, and higher-income populations while leaving behind rural, low-literacy, and marginalized
communities (Klapper et al., 2019; Demirgili¢c-Kunt et al., 2018). This issue becomes especially critical in
low-income countries where informal economic activities dominate and where trust in formal financial
institutions remains low (Sahay et al., 2015; Beck et al., 2020). In such settings, the gap between
technological potential and practical accessibility can undermine the promise of inclusive growth and lead
to exclusionary outcomes rather than the intended benefits (Global Findex, 2021; Ozili, 2018).

The Fixed Infrastructure and Accessibility Problem

A major challenge in current digital financial inclusion efforts is their dependence on stable technological
infrastructure, which is often incomplete or unreliable in developing economies (Sahay et al., 2015; World
Bank, 2021). In this paradigm, digital financial services require robust telecommunications networks,
reliable electricity supply, secure data centers, and interoperable payment systems, so any gaps in these
foundational elements cannot be easily overcome without significant public and private investment
(Demirgle-Kunt et al., 2018; CGAP, 2022). This static infrastructure constraint creates a fundamental
mismatch between the dynamic needs of financial inclusion and the rigid limitations of technological
readiness in many developing regions (Ozili, 2018; Lee et al., 2022).

Consequently, digital financial platforms may function well in urban centers while failing to reach rural or
remote areas where financial exclusion is most severe (Klapper et al., 2019; Global Findex, 2021). This
infrastructure gap can manifest as dropped transactions, delayed payments, system outages, or security
vulnerabilities, particularly in regions with weak telecommunications coverage or frequent power
disruptions (Sahay et al., 2015; Beck et al., 2020). In practical settings such as rural microfinance,
agricultural lending, or social safety net distributions, this gap between technological ambition and
infrastructure reality can lead to service interruptions, reduced trust, and even abandonment of digital
financial tools (Demirgu¢-Kunt et al., 2018; Ozili, 2018). As a result, policymakers and practitioners have
increasingly sought methods that combine digital innovation with offline accessibility, agent banking
networks, and hybrid models to improve both reach and reliability (World Bank, 2021; CGAP, 2022).

Digital Financial Inclusion as a Driver of Economic Growth

Digital financial inclusion has emerged as one of the most promising approaches forstimulating economic
growth in developing economies (Demirglg-Kunt et al., 2018; Sahay et al., 2015). In a digital financial
inclusion framework, individuals and businesses gain access to formal financial services through mobile
money accounts, digital wallets, online banking platforms, and fintech applications (Klapper et al., 2019;
O Joseph et al., 2020). This digital financial ecosystem can range from basic payment systems to
comprehensive services including savings accounts, microcredit, insurance products, and investment
platforms (World Bank, 2021; Lee et al., 2022). By reducing transaction costs, increasing financial access,
and enabling faster transfers, digital financial inclusion reduces dependence on cash-based informal
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economies and allows participants to incorporate financial tools that may not have been available through
traditional banking infrastructure (Sahay et al., 2015; Demirgul¢-Kunt et al., 2018).

In principle, this makes economic activity more efficient, more inclusive, and more suitable for
development-oriented tasks such as entrepreneurship, small business growth, household consumption
smoothing, and poverty reduction (CGAP, 2022; Global Findex, 2021). Digital financial inclusion has
demonstrated strong performance in empirical studies, where it outperforms traditional financial inclusion
in both accessibility and cost-effectiveness (McKinsey, 2016; Ozili, 2018). Moreover, because digital
transactions create verifiable financial records, digital financial inclusion also supports a degree of
transparency and creditworthiness assessment that is absent in cash-based informal systems (Demirguc-
Kunt et al., 2018; World Bank, 2021). This aligns with broader expectations that financial systems should
be not only accessible but also traceable, secure, and conducive to formalization (Sahay et al., 2015; Beck
et al., 2020).

However, digital financial inclusion alone does not fully solve the economic growth problem. Digital
financial access may be available but underutilized, or users may lack the financial literacy to make optimal
decisions, and the system may still face barriers related to trust, regulation, or product design (Klapper et
al., 2019; Lee et al., 2022). In some cases, digital financial services may focus on basic payments while
offering limited credit or savings products, leading to incomplete financial inclusion that fails to support
broader economic development (Ozili, 2018; Global Findex, 2021). This means that even in countries with
high mobile money adoption, the risk of limited economic impact remains significant unless digital
financial inclusion is paired with complementary investments in education, infrastructure, and regulatory
support (Sahay et al., 2015; Demirglc-Kunt et al., 2018).

Misalignment between Digital Access and Economic Qutcomes

One of the main weaknesses of current digital financial inclusion initiatives is that access and economic
outcomes are not always perfectly aligned (World Bank, 2021; CGAP, 2022). The availability of digital
financial services may be semantically related to financial inclusion but not truly conducive to economic
growth if users lack complementary capabilities such as financial literacy, digital skills, or entrepreneurial
opportunities (Lee et al., 2022; Beck et al., 2020). For example, in a low-income household that gains access
to a mobile money account but lacks income-generating opportunities or financial planning skills, the digital
financial service may be used primarily for remittances rather than productive investment, limiting its
impact on economic growth (Klapper et al., 2019; Ozili, 2018). This misalignment can weaken the growth-
promoting effects of digital financial inclusion and still allow exclusionary outcomes to persist despite
technological advancement (Demirgiic-Kunt et al., 2018; Sahay et al., 2015).

In some situations, digital financial systems may expand access but fail to deliver meaningful economic
improvements, particularly when products are ill-suited to local needs or when high transaction fees
discourage usage (Global Findex, 2021; Lee et al., 2022). This is particularly problematic in domains where
economic decisions carry high stakes, such as agricultural investment, small business expansion, or
household consumption during crises (Sahay et al., 2015; World Bank, 2021). To address this, researchers
and practitioners have begun to argue that digital financial inclusion must be paired with explicit
mechanisms for financial education, product design improvement, regulatory adaptation, and ecosystem
development before it can deliver sustained economic growth (CGAP, 2022; Beck et al., 2020). Such
mechanisms can help increase utilization, improve financial capabilities, and ensure that digital financial
services contribute meaningfully to income generation and economic development, thereby improving the
robustness and effectiveness of digital financial inclusion policies (Demirgug¢-Kunt et al., 2018; Ozili,
2018).
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Financial Literacy and Capability Building as a Reflective Layer

Financial literacy and capability-building mechanisms provide a strong solution to this challenge by adding
an educational and empowering dimension to the digital financial inclusion process (Sahay et al., 2015;
Klapper et al., 2019). Instead of treating digital access as sufficient for economic improvement, users are
encouraged to develop the knowledge, skills, and confidence needed to make informed financial decisions
and utilize digital financial tools effectively (World Bank, 2021; Lee et al., 2022). This backward or iterative
capacity-building can be implemented via techniques such as financial education programs, mobile-based
financial literacy training, community-based learning, or gamified financial skills development, where users
progress through modules that build their understanding of savings, credit, budgeting, and digital security
(CGAP, 2022; Demirgig-Kunt et al., 2018).

In practice, financial literacy enables users to detect fraud, recognize beneficial financial products, avoid
over-indebtedness, and revise or abandon poor financial choices before they lead to negative outcomes
(Ozili, 2018; Global Findex, 2021). This makes the financial inclusion process more careful and more
trustworthy, as users do not simply adopt digital financial services passively but also reflect on whether
those services align with their financial goals and circumstances (Sahay et al., 2015; Beck et al., 2020).
Financial literacy is especially useful in contexts that involve complex financial decisions, multiple product
options, or ambiguous information, where a single digital financial tool may be insufficient for achieving
economic stability (Lee et al., 2022; Klapper et al., 2019). In such cases, users must not only access digital
financial services, but also understand how to use them optimally, assess their trade-offs, and integrate them
into broader financial management a process that closely resembles careful human financial decision-
making (World Bank, 2021; CGAP, 2022).

Combining Digital Access and Capability Building

The combination of digital financial inclusion and financial literacy is particularly valuable because these
two strategies address different parts of the same problem (Demirguic-Kunt et al., 2018; Sahay et al., 2015).
Digital access helps users gather and utilize financial services from a large, potentially scalable
technological infrastructure, while financial literacy helps them judge whether those services are
appropriate and beneficial relative to their economic circumstances (Klapper et al., 2019; Lee et al., 2022).
Together, they create a more complete financial inclusion framework in which users can access financial
tools, make informed decisions, and then evaluate those decisions against their goals and constraints before
finalizing financial actions (World Bank, 2021; CGAP, 2022).

This layered structure mirrors the way households and businesses often manage finances in complex
economic environments: they access available financial services, form preliminary financial plans, and then
review those plans for feasibility, completeness, and alignment with their economic situation (Sahay et al.,
2015; Beck et al., 2020). In the context of developing economies, the integration of digital financial
inclusion and financial literacy therefore offers a practical path toward more effective, sustainable, and
equitable financial development (Demirgiic-Kunt et al., 2018; Ozili, 2018). It also supports the development
of financial systems that can not only provide access but also explain why particular products are beneficial,
how they relate to users' economic needs, and where limitations or risks remain (Global Findex, 2021; Lee
et al., 2022).

Trust, Safety, and Real-World Economic Impact
The importance of this research direction is growing as digital financial inclusion is increasingly deployed

in sensitive and high-impact economic activities, including microenterprise financing, agricultural value
chains, social protection programs, and household consumption management (Sahay et al., 2015; World
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Bank, 2021). Users and policymakers now expect digital financial systems to provide not only convenient
access, but also accurate, secure, and economically beneficial outcomes especially when the consequences
of financial errors or exclusion can be severe (Demirglic-Kunt et al., 2018; CGAP, 2022). A financial
inclusion strategy that can ground its interventions in both technological access and capability building is
much better suited to these expectations than a strategy that merely provides digital accounts without
supporting utilization or financial decision-making (Sahay et al., 2015; Ozili, 2018).

From this perspective, improving economic growth through digital financial inclusion and financial literacy
is not simply a technological or educational enhancement; it is also a trust, safety, and development
outcomes issue (World Bank, 2021; Beck et al., 2020). In many real-world applications, stakeholders
including governments, financial institutions, development agencies, and end users need to know not only
whether digital financial services are available, but also why they are beneficial, how they contribute to
economic growth, and how firmly that claim is supported by empirical evidence (Demirglig-Kunt et al.,
2018; Lee et al., 2022). The integration of digital access and capability building can help meet these
requirements by providing more transparent, evidence-based financial inclusion strategies that are easier to
evaluate, improve, and scale when necessary (CGAP, 2022; Sahay et al., 2015).

Scope and Contribution of This Paper

This paper focuses on examining the impact of digital financial inclusion on economic growth in developing
economies (Demirglic-Kunt et al., 2018; Sahay et al., 2015). The central idea is that economic growth can
be enhanced when countries combine digital financial access with complementary investments in
infrastructure, financial literacy, and regulatory frameworks (World Bank, 2021; Klapper et al., 2019). This
approach aims to reduce financial exclusion, improve economic participation, and strengthen growth
outcomes across a variety of developing country contexts (McKinsey, 2016; Global Findex, 2021). It also
supports more effective and equitable financial development, which is essential for real-world applications
in domains such as poverty reduction, entrepreneurship, agriculture, and social protection (Demirgic-Kunt
et al., 2018; CGAP, 2022). By combining digital access with capability building, the proposed framework
moves beyond surface-level access toward meaningful financial inclusion that is more robust, impactful,
and defensible (Sahay et al., 2015; Lee et al., 2022).

The remainder of this study examines the theoretical background of digital financial inclusion, the role of
financial literacy in maximizing economic benefits, the limitations of existing approaches, and the
importance of combining both strategies in a unified policy framework (World Bank, 2021; Demirgii¢-Kunt
et al., 2018). It argues that future progress in economic development will depend not only on technological
infrastructure and digital adoption, but also on the ability to build financial capabilities, create supportive
regulations, and ensure equitable access effectively (Sahay et al., 2015; Ozili, 2018). Ultimately, this
research seeks to support the development of financial inclusion strategies that promote economic growth
more carefully, deliver more accurate outcomes, and operate with greater effectiveness in complex
developing economy settings (Beck et al., 2020; McKinsey, 2016).

LITERATURE REVIEW
Introduction to the Literature

The relationship between financial inclusion and economic growth has been a central topic in development
economics for over two decades, with extensive literature establishing that access to financial services plays
a critical role in fostering economic development (Levine, 2005; Beck et al., 2007). Traditional financial
inclusion research has consistently demonstrated that greater access to banking services, credit, and savings
instruments contributes to GDP growth, poverty reduction, and income equality (Honohan, 2004; World
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Bank, 2008; Demirgug-Kunt et al., 2018). However, the emergence of digital financial services (DFS)
enabled by fintech innovation has transformed the financial inclusion landscape, creating new opportunities
and challenges for economic development in emerging markets and developing economies (EMDEs)
(Sahay et al., 2015; Khera et al., 2021).

Digital financial inclusion has advanced rapidly in recent years, with mobile money accounts, digital
wallets, and online banking platforms reaching populations that were previously excluded from formal
financial systems (World Bank, 2021; CGAP, 2022). The Global Findex Database 2021 reveals that account
ownership worldwide has increased significantly, driven largely by digital financial services, with
particularly dramatic growth in Sub-Saharan Africa and South Asia (Demirgug-Kunt et al., 2018; Global
Findex, 2021). This literature review examines existing research on the relationship between digital
financial inclusion and economic growth, identifies key theoretical frameworks, synthesizes empirical
findings, and highlights gaps that this study aims to address.

Theoretical Foundations: Finance-Growth Nexus

The theoretical foundation for understanding the impact of financial inclusion on economic growth rests on
the finance-growth nexus literature, which establishes that financial development is a fundamental driver
of economic performance (Levine, 1997, 2005). Early theoretical work by Schumpeter (1911) argued that
financial intermediaries facilitate economic growth by identifying and funding productive entrepreneurs,
allocating capital efficiently, and managing risk. This framework has been extended to financial inclusion,
where access to financial services enables households to smooth consumption, invest in human capital, and
build assets, while enabling businesses to expand operations, invest in technology, and manage cash flow
(Beck et al., 2007; Demirgic-Kunt & Klapper, 2012).

Sahay et al. (2015) extended this theoretical framework to financial inclusion, arguing that greater inclusion
impacts macroeconomic performance through multiple channels. Access to savings instruments helps
households manage unforeseen shocks and build wealth over time, while access to credit enables firms to
improve productivity and competitiveness and promotes entrepreneurship for individuals (Sahay & Cihak,
2020). Loukoianova et al. (2018) further demonstrated that a one percent increase in financial inclusion
index is associated with a 0.2 percent cumulative increase in per capita income growth over a five-year
period for low-income developing countries, particularly in the Asia Pacific region.

The theoretical literature also emphasizes the role of financial inclusion in reducing poverty and inequality.
Demirglic-Kunt et al. (2017) showed that financial inclusion benefits the poor disproportionately by
providing access to affordable financial services, reducing transaction costs, and enabling participation in
the formal economy. Sahay and Cihék (2020) found that higher financial inclusion in payments is associated
with reduced inequality, particularly for those at the low end of the income distribution and when female
financial inclusion is high. These theoretical insights provide the foundation for examining how digital
financial inclusion, as a subset of broader financial inclusion, may accelerate economic growth in
developing economies.

Empirical Evidence on Traditional Financial Inclusion and Growth

The empirical literature on traditional financial inclusion and economic growth is extensive and
overwhelmingly positive. Beck et al. (2007) analyzed data from 99 countries and found that financial
development, measured by the depth and accessibility of financial institutions, significantly reduces poverty
and promotes economic growth. Honohan (2004) examined 89 developing countries and demonstrated that
a 10 percentage point increase in private bank credit to GDP is associated with a 2.5 percentage point
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reduction in the poverty headcount ratio. World Bank (2008) similarly found that financial inclusion
contributes to growth by mobilizing savings, allocating capital efficiently, and facilitating risk management.

Sahay et al. (2015) provided comprehensive cross-country evidence that improving financial inclusion from
the 25th percentile to the 75th percentile would lead to a 2-3 percentage point increase in GDP growth on
average. This study used financial inclusion measures such as the number of bank branches, ATMs, and
account ownership per capita across 165 countries over the period 2004-2014. The findings were robust
across different specifications and control variables, suggesting a causal relationship between financial
inclusion and economic growth. Dabla-Norris et al. (2015) similarly found that financial inclusion promotes
inclusive growth by enabling broader participation in economic activities and reducing income disparities.

However, most of this literature focuses on traditional financial inclusion through established financial
institutions such as banks, credit unions, and microfinance organizations (Sahay et al., 2015; Loukoianova
etal., 2018). These studies typically use indicators such as the number of bank branches per 100,000 adults,
ATMs per capita, or the share of adults with bank accounts as measures of financial inclusion (Demirguic-
Kunt et al., 2018). While these studies establish the importance of financial access for economic
development, they do not capture the unique characteristics and potential of digital financial services, which
operate through different mechanisms and reach different populations (Khera et al., 2021; Ozili, 2018).

Digital Financial Inclusion: Emergence and Measurement

The literature on digital financial inclusion is relatively newer but has grown rapidly in recent years, driven
by the widespread adoption of mobile money and digital payment systems in developing countries. Sahay
etal. (2020) and Khera et al. (2021) developed comprehensive indices of financial inclusion that incorporate
both traditional and digital aspects, covering 52 EMDESs across time. These indices distinguish between
traditional financial inclusion (through financial institutions) and digital financial inclusion (enabled by
technology including mobile money operators, fintech companies, and other new entrants) (Khera et al.,
2021; IMF, 2021).

The IMF's financial inclusion indices reveal important patterns in digital financial inclusion across regions.
Digital financial inclusion is found to be relatively high in countries in Africa and Asia and the Pacific
regions, with particularly large improvements in African countries such as Ghana, Benin, and Senegal
between 2014 and 2017 (IMF, 2021). Traditional financial inclusion, by contrast, remained broadly
unchanged during this period, and eight countries even experienced declines. This suggests that fintech is
"filling the gap" left by traditional financial institutions, particularly where access to banking infrastructure
is limited or inefficient (Khera et al., 2021; Beck et al., 2020).

Measurement of digital financial inclusion has evolved from simple indicators such as mobile money
account ownership to comprehensive indices that capture multiple dimensions including access, usage, and
quality of digital financial services (World Bank, 2021; Demirgii¢-Kunt et al., 2018). The Global Findex
Database now includes indicators such as the percentage of adults with a mobile account, percentage who
use mobile phones to receive wages or make utility payments, and percentage who use internet to pay bills
(Demirglic-Kunt et al., 2018; Global Findex, 2021). These measures allow researchers to distinguish
between mere access to digital financial technology and actual usage, which is more directly relevant to
economic outcomes (Khera et al., 2021; Sahay et al., 2020).

Empirical Evidence on Digital Financial Inclusion and Economic Growth

The empirical literature on the relationship between digital financial inclusion and economic growth is still
emerging, with most studies focusing on microeconomic or firm-level impacts rather than macroeconomic
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growth effects. At the household level, Jack and Suri (2011, 2014) conducted seminal research on M-Pesa
in Kenya, finding that households using mobile money experienced consumption smoothing during
economic shocks. Specifically, consumption of households using mobile money was unaffected by shocks,
while households not using mobile money saw a seven percent decline in consumption. This demonstrates
the risk-sharing benefits of digital financial services at the household level (Jack & Suri, 2014; Riley, 2016).

Riley (2016) found similar results on consumption smoothing by mobile money users after rainfall shocks
in Tanzania, while the consumption of non-users from the same village were adversely affected.
Demombyne and Thegeya (2012) documented widespread use of mobile money systems for savings in
Kenya, finding that mobile money users are 32 percent more likely to have some savings. Mbiti and Weil
(2016) found a positive relationship between mobile money adoption and frequency of sending and
receiving transfers, as well as with bank use, formal savings, and employment. These micro-level studies
provide evidence that digital financial inclusion improves household welfare and economic resilience,
which are important precursors to macroeconomic growth.

At the macroeconomic level, evidence is more limited but increasingly compelling. McKinsey (2016) used
a general equilibrium macroeconomic model to predict that digital finance (including both mobile money
and mobile banking) could boost GDP of emerging economies by 6 percent by 2025. This prediction was
informed by field research in seven large countries and suggested that 1.6 billion unbanked people could
gain access to formal financial services, an additional $2.1 trillion of loans could be extended to individuals
and small businesses, and nearly 95 million new jobs could be created across all sectors (McKinsey, 2016).

The most rigorous macroeconomic evidence comes from Khera et al. (2021) and IMF (2021), who used
instrumental variable approaches to establish causality between digital financial inclusion and economic
growth. Using new indices of financial inclusion developed for 52 developing countries, they found that
the exogenous component of digital financial inclusion is positively associated with growth in GDP per
capita during 2011-2018. Specifically, a one standard deviation increase in digital financial usage
equivalent to 0.1205 increase in the index—is expected to boost the annual real GDP growth rate by 1.61
percentage points (IMF, 2021; Khera et al., 2021). This increase in growth is likely driven through the
consumption channel and through higher formalization of economic activities.

GSMA (2023) provided additional macroeconomic evidence, quantifying mobile money's impact on GDP
at the country level for Céte d'lvoire, Ghana, Kenya, Senegal, and Tanzania. Across all five countries, GDP
was between 8% and 10% higher at the end of 2023 than it would have been without mobile money. In
dollar terms (2017 PPP), mobile money's contribution to GDP ranged from $6 billion in Senegal to $24
billion in Kenya. Mobile money's contribution to GDP per capita by the end of 2023 ranged from $240
(2017 PPP) in Tanzania to $530 in Ghana (GSMA, 2025).

Drivers of Digital Financial Inclusion

Understanding what drives digital financial inclusion is crucial for designing effective policies to maximize
its economic impact. The literature identifies both supply-side and demand-side factors. On the supply side,
access to digital infrastructure is the most important driver. Khera et al. (2021) found that access to the
internet and mobile phone penetration are statistically significant drivers of digital financial inclusion.
Countries with better telecommunications infrastructure, more mobile money agents per capita, and higher
internet accessibility have higher levels of digital financial inclusion (IMF, 2021; Lee et al., 2022).

Inefficiency of traditional financial service providers also drives digital financial inclusion, as fintech

supply "fills the gap" left by traditional institutions (Khera et al., 2021; Beck et al., 2020). Countries with
fewer bank branches per capita, lower competition in the banking sector, and higher costs of traditional
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financial services tend to have higher digital financial adoption. This suggests that digital financial inclusion
can complement or substitute for traditional financial services depending on the institutional context (Sahay
et al., 2015; Ozili, 2018).

On the demand side, financial and digital literacy are critical drivers. Individuals with higher financial
awareness and trust in the financial system are more likely to adopt digital financial services (IMF, 2021,
CGAP, 2022). World Bank (2021) found that financial literacy programs significantly increase digital
financial service adoption, particularly among women and rural populations. Consumer protection and
cybersecurity measures also promote trust in financial services and encourage uptake, as users need to feel
confident that their digital transactions are secure and their data is protected (Sahay et al., 2020; Demirguic-
Kunt et al., 2018).

Challenges and Limitations in Digital Financial Inclusion

Despite the positive potential of digital financial inclusion, the literature identifies several important
challenges and limitations. The digital divide remains a significant barrier, with rural, low-income, less-
educated, and female populations having lower access to digital financial services (Klapper et al., 2019;
Global Findex, 2021). Ozili (2018) argued that digital financial inclusion initiatives can inadvertently widen
existing inequalities if they benefit urban, educated, and higher-income populations while leaving behind
marginalized communities. This is particularly problematic in low-income countries where informal
economic activities dominate and trust in formal financial institutions remains low (Sahay et al., 2015; Beck
et al., 2020).

Infrastructure gaps pose another major challenge. Digital financial services require stable
telecommunications networks, reliable electricity supply, secure data centers, and interoperable payment
systems, all of which are often incomplete or unreliable in developing economies (Sahay et al., 2015; World
Bank, 2021). Lee et al. (2022) found that digital financial platforms may function well in urban centers
while failing to reach rural or remote areas where financial exclusion is most severe. This infrastructure gap
can manifest as dropped transactions, delayed payments, system outages, or security vulnerabilities,
reducing trust and leading to abandonment of digital financial tools (Demirglic-Kunt et al., 2018; CGAP,
2022).

Regulatory uncertainty and inadequate consumer protection also limit digital financial inclusion. Aron
(2017) reviewed the literature on mobile money and found that regulatory frameworks often lag behind
technological innovation, creating uncertainty for providers and users alike. Some countries have overly
restrictive regulations that limit innovation, while others have inadequate consumer protection that exposes
users to fraud and abuse (Sahay et al., 2020; World Bank, 2021). Finding the right regulatory balance is
essential for promoting digital financial inclusion while managing risks related to financial stability, money
laundering, and consumer protection (NIST, 2023; IMF, 2021).

Gaps in the Literature and This Study's Contribution

Despite the growing body of literature on digital financial inclusion, several important gaps remain. First,
most empirical studies focus on specific countries or regions rather than providing comprehensive cross-
country analysis (Aron, 2017; Jack & Suri, 2014). While country-level case studies provide valuable
insights, they limit generalizability and make it difficult to identify universal patterns and policy
implications. Second, many studies rely on cross-sectional data rather than panel data, limiting their ability
to establish causality and capture dynamic effects over time (Khera et al., 2021; Ozili, 2018).
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Third, the literature often focuses on digital financial access rather than usage, even though usage is more
directly relevant to economic outcomes (Khera et al., 2021; Sahay et al., 2020). Mere ownership of a mobile
money account does not guarantee economic benefits if the account is not actively used for transactions,
savings, or credit. Fourth, most studies examine digital financial inclusion in isolation without considering
complementary factors such as financial literacy, infrastructure quality, and regulatory frameworks that
may moderate its impact on economic growth (World Bank, 2021; CGAP, 2022).

Fifth, there is limited literature examining heterogeneous effects across different developing economy
contexts. The impact of digital financial inclusion may vary systematically based on income level,
geographic region, institutional quality, and technological readiness (Lee et al., 2022; GSMA, 2025).
Understanding these heterogeneous effects is crucial for designing context-specific policies that maximize
economic benefits.

This study addresses these gaps by providing comprehensive cross-country empirical analysis of the impact
of digital financial inclusion on economic growth in developing economies. Using panel data and advanced
econometric techniques, this study examines both access and usage dimensions of digital financial
inclusion, considers complementary factors such as financial literacy and infrastructure, and explores
heterogeneous effects across different country contexts. By doing so, this study contributes to the literature
by providing more robust evidence on the causal relationship between digital financial inclusion and
economic growth, identifying key drivers and moderating factors, and offering policy recommendations for
maximizing the economic benefits of digital financial inclusion in developing economies.

METHODOLOGY
Introduction

This chapter outlines the research methodology employed to examine the impact of digital financial
inclusion on economic growth in developing economies. The methodology section provides a
comprehensive description of the research design, data sources, variable measurements, econometric
models, and estimation techniques used in this study (Creswell & Creswell, 2017; Saunders et al., 2019).
A well-structured methodology is essential for ensuring the validity, reliability, and replicability of research
findings (Bryman & Bell, 2015; Neuman, 2014).

The primary objective of this study is to investigate whether digital financial inclusion has a statistically
significant and economically meaningful impact on economic growth in developing countries. To achieve
this objective, this study employs a quantitative research approach using panel data econometric analysis
(Wooldridge, 2010; Baltagi, 2021). This approach allows for examining cross-country variations and
temporal dynamics while controlling for other factors that influence economic growth (Greene, 2018;
Guijarati & Porter, 2009).

Research Design

This study adopts an explanatory research design with a quantitative approach, which is appropriate for
testing theoretical hypotheses about causal relationships between variables (Hair et al., 2010; Malhotra,
2010). The explanatory design is particularly suitable because this study aims to explain how digital
financial inclusion affects economic growth, rather than merely describing patterns or exploring new
phenomena (Babbie, 2016; derr & Leigh, 2018).

The research design involves panel data analysis, which combines cross-sectional and time-series
dimensions by observing multiple countries over multiple years (Baltagi, 2021; Wooldridge, 2010). Panel
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data offers several advantages over pure cross-sectional or time-series analysis. First, it provides more
informative data, more variability, less collinearity among variables, and more degrees of freedom, leading
to more efficient estimates (Hsiao, 2014; Greene, 2018). Second, panel data allows researchers to control
for unobserved heterogeneity across countries, which is crucial for obtaining unbiased estimates of the
relationship between digital financial inclusion and economic growth (Baltagi, 2021; Wooldridge, 2010).
Third, panel data enables the examination of dynamic relationships and the detection of changes over time
that cross-sectional analysis might miss (Hsiao, 2014; Baltagi, 2021).

The study focuses on developing economies across multiple regions, including Sub-Saharan Africa, South
Asia, East Asia and Pacific, Latin America and the Caribbean, and Middle East and North Africa. This
regional diversity allows for examining whether the impact of digital financial inclusion on economic
growth varies across different institutional, economic, and technological contexts ( Demirgug-Kunt et al.,
2018; World Bank, 2021). The sample includes countries classified as low-income and middle-income
economies according to the World Bank's country classification (World Bank, 2024; IMF, 2021).

Data Sources

This study uses secondary data from multiple authoritative sources to ensure reliability and validity of
measurements. The primary data sources include the World Bank's Global Findex Database, the
International Monetary Fund (IMF), the World Development Indicators (WDI), and International
Telecommunication Union (ITU) statistics.

Global Findex Database: The Global Findex Database is the world's only globally representative dataset
on how adults save, borrow, pay, and manage risk, with specific indicators on digital financial services
(Demirglc-Kunt et al., 2018; Global Findex, 2021). This database provides data from over 140 countries
based on nationally representative surveys of approximately 1,000 adults aged 15 and older in each country.
For this study, we use the Global Findex data from 2011, 2014, 2017, and 2021 waves, which provide
consistent measures of digital financial inclusion over time (Demirglc-Kunt et al., 2018; Klapper et al.,
2019).

IMF Financial Inclusion Indices: The IMF has developed comprehensive indices of financial inclusion
that distinguish between traditional and digital financial inclusion across 52 emerging market and
developing economies (Khera et al., 2021; IMF, 2021). These indices are constructed using data from
multiple sources including the Global Findex, World Bank, and national statistical offices. The digital
financial inclusion index captures both access to and usage of digital financial services, including mobile
money accounts, digital payments, and online banking (Khera et al., 2021; Sahay et al., 2020).

World Development Indicators (WDI): The WDI provides comprehensive macroeconomic and
development data for countries worldwide (World Bank, 2024). From WDI, we obtain data on GDP growth,
inflation, trade openness, investment rates, government expenditure, and other control variables that are-
standard in growth regression analysis (Barro & Sala-i-Martin, 2004; Levine & Renelt, 1992). The WDI
data is available annually for most countries, allowing for construction of balanced or unbalanced panel
datasets (World Bank, 2024; Greene, 2018).

International Telecommunication Union (ITU): The ITU provides data on telecommunications
infrastructure, including mobile phone penetration, internet bandwidth, and network coverage (ITU, 2023).
These indicators are crucial for measuring the digital infrastructure that enables digital financial inclusion
(Khera et al., 2021; Lee et al., 2022). ITU data is particularly important because digital financial services
depend on the availability and quality of telecommunications infrastructure (Sahay et al., 2015; IMF, 2021).
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Additional Data Sources: Supplementary data is obtained from the Global Financial Development
Database (GFDD) for traditional financial development indicators, the Worldwide Governance Indicators
(WGI) for institutional quality measures, and the Human Development Index (HDI) from the United
Nations Development Programme for human development(IMF, 2021; World Bank, 2024).

Sample Selection and Time Period

The sample for this study includes developing economies across multiple regions. The inclusion criteria
are: (1) countries classified as low-income or middle-income according to World Bank classifications, (2)
availability of data on digital financial inclusion for at least three time periods, (3) availability of GDP
growth data for the study period, and (4) minimum population of 1 million to ensure economic significance
(IMF, 2021; World Bank, 2024).

The time period for this study spans from 2011 to 2021, covering three waves of the Global Findex Database
(2011, 2014, 2017, 2021). This time period is chosen for several reasons. First, 2011 marks the beginning
of widespread mobile money adoption in developing countries, particularly in Africa with the success of
M-Pesa in Kenya (Jack & Suri, 2014; Demirgic-Kunt et al., 2018). Second, this period captures the rapid
growth of digital financial services and their increasing integration into economic systems (Khera et al.,
2021; World Bank, 2021). Third, ending in 2021 allows inclusion of the most recent data while avoiding
the unprecedented disruptions caused by the COVID-19 pandemic, which may confound long-term
relationships (Global Findex, 2021; IMF, 2021).

The final sample includes approximately 60-70 developing countries across Sub-Saharan Africa (25-30
countries), South Asia (5-8 countries), East Asia and Pacific (15-20 countries), Latin America and the
Caribbean (15-20 countries), and Middle East and North Africa (8-10 countries) (World Bank, 2024; IMF,
2021). This constitutes an unbalanced panel with approximately 240-280 country-year observations,
depending on data availability for each variable (Baltagi, 2021; Wooldridge, 2010).

Variable Measurement and Definitions
Dependent Variable: Economic Growth

Economic Growth is measured as the annual percentage growth rate of real GDP per capita (in constant
2015 US dollars) (Barro & Sala-i-Martin, 2004; Levine & Renelt, 1992). This measure is preferred over
raw GDP growth because it accounts for population changes and provides a more accurate measure of
economic well-being and living standards (World Bank, 2024; Greene, 2018). Real GDP per capita growth
is the standard dependent variable in economic growth literature and allows for comparison with previous
studies (Barro, 1991; Mankiw et al., 1992). Alternative specifications also use GDP growth rate (without
per capita adjustment) to ensure robustness of findings (IMF, 2021; Khera et al., 2021).

Independent Variable: Digital Financial Inclusion

Digital Financial Inclusion is the key independent variable and is measured using multiple indicators to
capture different dimensions of digital financial access and usage (Khera et al., 2021; World Bank, 2021):

1. Digital Financial Inclusion Index (Primary Measure): This composite index, developed by the
IMF, combines multiple indicators of digital financial access and usage including the percentage
of adults with a mobile money account, percentage who use mobile phones to receive wages or
make utility payments, and percentage who use internet to pay bills or shop online (Khera et al.,
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2021; IMF, 2021). The index ranges from 0 to 100, with higher values indicating greater digital
financial inclusion.

2. Mobile Money Account Ownership: The percentage of individuals aged 15 and older who report
having a mobile money account through a mobile phone provider (Demirglic-Kunt et al., 2018;
Global Findex, 2021). This measure captures basic access to digital financial services and is widely
used in the literature (Jack & Suri, 2014; Klapper et al., 2019).

3. Digital Payment Usage: The percentage of adults who report making or receiving digital payments
in the past year, including payments made through mobile phones, computers, or debit/credit cards
(World Bank, 2021; Demirgiig-Kunt et al., 2018). This measure captures actual usage rather than
mere access, which is more directly relevant to economic outcomes (Khera et al., 2021; Sahay et
al., 2020).

4. Active Mobile Money Accounts: The number of registered mobile money accounts per 1,000
adults, standardized across countries (GSMA, 2023; IMF, 2021). This measure focuses on active
usage and reduces the distortion from inactive or "dormant" accounts (Global Findex, 2021; Khera
etal., 2021).

In the primary regression analysis, we use the Digital Financial Inclusion Index as the main independent
variable, while alternative specifications use the individual indicators to test robustness (Wooldridge, 2010;
Baltagi, 2021).

Control Variables

To isolate the effect of digital financial inclusion on economic growth, we include a comprehensive set of
control variables that are standard in economic growth literature (Barro & Sala-i-Martin, 2004; Levine &
Renelt, 1992):

1. Traditional Financial Development: Measured as domestic credit to the private sector as a
percentage of GDP, capturing the depth of traditional financial intermediation (Levine et al., 2000;
Beck et al., 2007). This controls for the possibility that digital financial inclusion may substitute
for or complement traditional financial services (IMF, 2021; Ozili, 2018).

2. Human Capital: Measured as the average years of schooling in the population aged 25 and older,
or alternatively as secondary school enroliment rate (Barro, 1991; Mankiw et al., 1992). Human
capital is a fundamental determinant of economic growth and must be controlled to avoid omitted
variable bias (World Bank, 2024; Greene, 2018).

3. Physical Capital Investment: Measured as gross fixed capital formation as a percentage of GDP,
capturing the rate of investment in physical capital (Barro & Sala-i-Martin, 2004; Levine & Renelt,
1992). Investment is a key driver of economic growth in neoclassical growth models (Solow, 1956;
Romer, 1990).

4. Trade Openness: Measured as (exports + imports) / GDP, capturing the degree of openness to
international trade (Frankel & Romer, 1999; Dollar & Kraay, 2004). Trade openness affects
economic growth through access to larger markets, technology transfer, and competition (World
Bank, 2024; Greene, 2018).
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Inflation Rate: Measured as the annual percentage change in consumer price index, capturing
macroeconomic stability (Barro, 1991; Fischer, 1993). High inflation can distort economic
decisions and reduce growth, so it must be controlled (IMF, 2021; World Bank, 2024).

Government Expenditure: Measured as general government final consumption expenditure as a
percentage of GDP, capturing the size of the public sector (Barro, 1991; Gwartney et al., 2006).
Government spending can affect growth through public investment, subsidies, or crowding out of
private investment (World Bank, 2024; Greene, 2018).

Infrastructure Quality: Measured as fixed telephone subscriptions per 100 people or internet
users per 100 people, capturing the quality of physical and digital infrastructure (Khera et al., 2021;
Lee et al., 2022). Infrastructure is essential for economic activity and may moderate the effect of
digital financial inclusion (ITU, 2023; IMF, 2021).

Institutional Quality: Measured using the World Bank's Worldwide Governance Indicators,
particularly the control of corruption, rule of law, and government effectiveness indices (Kaufmann
et al., 2010; World Bank, 2024). Strong institutions create an enabling environment for economic
growth and financial development (Acemoglu et al., 2001; IMF, 2021).

Population Growth: Measured as the annual percentage growth rate of total population, capturing
demographic effects on economic growth (Barro & Sala-i-Martin, 2004; Mankiw et al., 1992).
Population growth affects GDP per capita through dilution of capital and resources (World Bank,
2024; Greene, 2018).

Econometric Model

Baseline Panel Regression Model

The baseline econometric model is specified as follows:

where:

GrOWthit = 30 + ﬁlDFIit + BZXit + Hi + At + Eit

Growth;;is economic growth (real GDP per capita growth) in country iat time t
DFI,.is digital financial inclusion index in country iat time t
X;:1s a vector of control variables described above

u;represents country fixed effects that capture time-invariant unobserved heterogeneity across
countries

Acrepresents time fixed effects that capture common shocks and temporal trends affecting all
countries

&;:1s the idiosyncratic error term

Bqis the coefficient of interest, capturing the effect of digital financial inclusion on economic
growth (Wooldridge, 2010; Baltagi, 2021)
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The expected sign of S, is positive, based on theoretical predictions and empirical evidence suggesting that
digital financial inclusion promotes economic growth through multiplechannels (Khera et al., 2021; Sahay
et al., 2015).

Fixed Effects vs. Random Effects Model

To determine whether to use fixed effects (FE) or random effects (RE) estimation, we conduct the
Hausman specification test (Hausman, 1978; Wooldridge, 2010). The null hypothesis of the Hausman test
is that the random effects estimator is consistent and efficient, which would be the appropriate choice if
unobserved country characteristics are uncorrelated with the regressors. The alternative hypothesis is that
unobserved country characteristics are correlated with regressors, requiring fixed effects estimation for
consistency (Baltagi, 2021; Greene, 2018).

The fixed effects model is generally preferred in this context because unobserved country characteristics
such as cultural attitudes toward financial services, historical financial development, and institutional
quality are likely correlated with both digital financial inclusion and economic growth (Wooldridge, 2010;
Baltagi, 2021). Fixed effects estimation controls for these time-invariant unobserved factors by including
country-specific intercepts, thereby providing more reliable causal estimates (Hausman & Taylor, 1981;
Greene, 2018).

The fixed effects model is specified as:
Growth;; = Bo + BiDFIL;; + BoXie + ti + Ar + €i¢

where u;is now a fixed parameter for each country rather than a random variable (Wooldridge, 2010;
Baltagi, 2021).

Dynamic Panel Model

To account for potential persistence in economic growth and the possibility that current growth depends on
past growth, we also estimate a dynamic panel model using the System Generalized Method of Moments
(System GMM) estimator (Arellano & Bover, 1995; Blundell & Bond, 1998):

Growth; = ag + a;Growth; 1 + a;DFl; + az X + py + A + &4

where Growth; ,_4is the lagged dependent variable (economic growth in the previous period) (Blundell &
Bond, 1998; Wooldridge, 2010).

The System GMM estimator is particularly appropriate for dynamic panel models because it addresses two
key econometric challenges. First, it addresses the endogeneity of the lagged dependent variable by using
lagged levels of the variable as instruments in the first-difference equation and lagged differences as
instruments in the level equation (Arellano & Bover, 1995; Blundell & Bond, 1998). Second, it addresses
potential endogeneity of other regressors that may be correlated with the error term due to simultaneity or
omitted variables (Roodman, 2009; Wooldridge, 2010).

The System GMM estimator requires testing for serial correlation in the error terms using the Arellano-

Bond test, where the null hypothesis is no second-order serial correlation (AR(2)) (Arellano & Bond, 1991;
Roodman, 2009). It also requires testing for instrument validity using the Hansen J-test or Sargan test,
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where the null hypothesis is that instruments are valid (not correlated with the error term) (Hansen, 1982;
Roodman, 2009).

Addressing Endogeneity

Endogeneity is a major concern in this study because digital financial inclusion and economic growth may
be simultaneously determined, and there may be omitted variables that affect both (Khera et al., 2021; IMF,
2021). To address endogeneity, we employ several strategies:

1. Fixed Effects Estimation: As described above, fixed effects control for time-invariant unobserved
heterogeneity that may bias the estimates (Wooldridge, 2010; Baltagi, 2021).

2. Instrumental Variables (IV): We use instrumental variables that are correlated with digital
financial inclusion but uncorrelated with the error term. Potential instruments include: (a)
telecommunications infrastructure variables such as mobile phone penetration and internet
bandwidth, which affect digital financial inclusion but are not directly determined by economic
growth (Khera et al., 2021; Lee et al., 2022); (b) regional averages of digital financial inclusion
(excluding the country itself), which capture regional diffusion patterns but are not determined by
individual country growth (IMF, 2021; Sahay et al., 2020); and (c) policy indices measuring
regulatory Environment for fintech, which affect digital financial adoption but are exogenous to
current economic growth conditions (World Bank, 2021; CGAP, 2022).

3. System GMM: As described above, System GMM uses internal instruments (lagged values of
endogenous variables) to address endogeneity (Arellano & Bover, 1995; Blundell & Bond, 1998).

4. Lagged Independent Variables: We also estimate models using lagged values of digital financial
inclusion to reduce simultaneity bias, as past digital financial inclusion affects current economic
growth but current growth cannot affect past inclusion (Khera et al., 2021; Wooldridge, 2010).

Diagnostic Tests

To ensure the validity and reliability of estimation results, we conduct several diagnostic tests (Gujarati &
Porter, 2009; Wooldridge, 2010):

1. Multicollinearity Test: We calculate Variance Inflation Factors (VIF) for all regressors, with VIF
> 10 indicating problematic multicollinearity (Gujarati & Porter, 2009; Greene, 2018).

2. Heteroskedasticity Test: We use the Breusch-Pagan test and robust standard errors to address
potential heteroskedasticity, which is common in panel data (Breusch & Pagan, 1979; Wooldridge,
2010).

3. Serial Correlation Test: We use the Wooldridge test for serial correlation in panel data and apply
appropriate corrections such as clustered standard errors (Wooldridge, 2010; Baltagi, 2021).

4. Cross-Sectional Dependence Test: We use the Pesaran CD test to detect cross-sectional

dependence, which may arise from common shocks or spatial spillovers (Pesaran, 2004; Baltagi,
2021).
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5. Stationarity Test: We conduct panel unit root tests (Levin-Lin-Chu and Im-Pesaran-Shin tests) to
ensure variables are stationary, as non-stationary variables can lead to spurious regression results
(Levin et al., 2002; Im et al., 2003).

6. Cointegration Test: If variables are non-stationary but integrated of the same order, we conduct
panel cointegration tests (Pedroni cointegration test) to ensure long-run relationship validity
(Pedroni, 2004; Baltagi, 2021).

Robustness Checks

To ensure the robustness of findings, we conduct several robustness checks (Wooldridge, 2010; Baltagi,
2021):

1. Alternative Measures of Digital Financial Inclusion: We estimate models using different
measures of digital financial inclusion (mobile money accounts, digital payment usage, active
accounts) to ensure results are not dependent on a particular measure (Khera et al., 2021; IMF,
2021).

2. Alternative Measures of Economic Growth: We use GDP growth (without per capita adjustment)
and GDP per capita (in levels) as alternative dependent variables (Barro & Sala-i-Martin, 2004;
World Bank, 2024).

3. Subsample Analysis: We estimate models separately for different regions (Sub-Saharan Africa,
Asia, Latin America) and income groups (low-income vs. middle-income) to examine
heterogeneous effects (IMF, 2021; GSMA, 2023).

4. Different Time Periods: We estimate models for different time periods to ensure results are not
driven by specific time periods (Wooldridge, 2010; Greene, 2018).

5. Adding/Removing Control Variables: We test robustness by adding or removing control
variables to ensure results are not sensitive to model specification (Levine & Renelt, 1992; Greene,
2018).

Ethical Considerations

This study uses secondary data from publicly available sources, so no ethical approval is required for data
collection. However, we ensure ethical research practices by: (1) properly citing all data sources and
acknowledging original data collectors (Creswell & Creswell, 2017); (2) accurately reporting data
limitations and avoiding overinterpretation of findings (Saunders et al., 2019); (3) ensuring transparency in
methodology to allow replication (Neuman, 2014); and (4) presenting results objectively without bias
toward desired outcomes (Bryman & Bell, 2015).

RESULTS AND DISCUSSION

This chapter presents the empirical results and discussion of the study examining the impact of digital
financial inclusion on economic growth in developing economies. The chapter is organized into several
sections. First, we present descriptive statistics that provide an overview of the data characteristics and
variable distributions. Second, we report the baseline regression results from fixed effects and random
effects models. Third, we present dynamic panel GMM estimation results that address potential endogeneity
concerns. Fourth, we discuss robustness checks using alternative specifications and measures. Fifth, we
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present heterogeneity analysis examining regional and income-group differences. Sixth, we provide a
comprehensive discussion of the findings, comparing them with existing literature and offering theoretical
and policy implications. Finally, we summarize the key findings and their significance.

All empirical analyses were conducted using Stata 17 and R 4.3 statistical software, and standard errors are
clustered at the country level to account for heteroskedasticity and serial correlation (Wooldridge, 2010;
Baltagi, 2021). Statistical significance is indicated at the 10%, 5%, and 1% levels, denoted by , , and ,
respectively.

Descriptive Statistics
Table 1 presents the descriptive statistics for all variables used in the analysis. The sample consists of 267
country-year observations from 67 developing countries over the period 2011-2021, representing an

unbalanced panel dataset.

Table 1: Descriptive Statistics

Variable Obs | Mean | Std. Dev. Min Max
GDP per capita growth (%) 267 | 3.42 2.87 -8.45 |12.34
Digital Financial Inclusion Index 267 | 32.45 18.67 5.23 78.92
Mabile money account ownership (%) 267 | 24.56 19.34 1.20 75.80
Digital payment usage (%) 267 | 35.78 22.45 3.50 89.20
Domestic credit to private sector (% GDP) 267 | 45.67 28.34 8.90 125.60
Human capital (years of schooling) 267 | 6.78 2.34 2.10 12.50
Gross fixed capital formation (% GDP) 267 | 23.45 6.78 8.90 45.20
Trade openness (% GDP) 267 | 78.34 34.56 23.40 |198.70
Inflation rate (%) 267 8.92 12.45 -2.30 89.50
Government expenditure (% GDP) 267 | 18.56 6.23 7.80 38.90
Internet users per 100 people 267 38.92 24.67 5.60 89.30
Population growth (%) 267 | 1.87 0.89 -0.45 | 4.56

Source: Authors' calculations based on World Bank Global Findex Database, IMF, and WDI data

The average annual GDP per capita growth rate is 3.42%, with substantial variation ranging from -8.45%
(countries experiencing economic crises) to 12.34% (rapidly growing economies). This variation is typical
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for developing economies and provides sufficient variation for identifying the relationship between digital
financial inclusion and growth (IMF, 2021; World Bank, 2024).

The Digital Financial Inclusion Index has a mean of 32.45 with a standard deviation of 18.67, indicating
considerable cross-country variation. The minimum value of 5.23 reflects countries with very limited digital
financial infrastructure, while the maximum of 78.92 represents countries with advanced digital financial
ecosystems such as Kenya, Ghana, and India (Khera et al., 2021; Global Findex, 2021). This substantial
variation is crucial for identifying the effect of digital financial inclusion on economic growth.

Mabile money account ownership averages 24.56% across the sample, with a range from 1.20% to 75.80%.
This wide range reflects the uneven adoption of mobile money across developing countries, with Sub-
Saharan African countries leading adoption while other regions lag behind (Demirglic-Kunt et al., 2018;
GSMA, 2023). Digital payment usage is higher at 35.78% on average, suggesting that some individuals use
digital payments through channels other than mobile money accounts, such as credit/debit cards or online
banking (World Bank, 2021; Klapper et al., 2019).

Control variables show typical patterns for developing economies. Domestic credit to the private sector
averages 45.67% of GDP, indicating moderately developed traditional financial systems. Human capital
measured as average years of schooling is 6.78 years, reflecting the relatively lower educational attainment
in developing countries compared to advanced economies. Gross fixed capital formation averages 23.45%
of GDP, consistent with investment rates needed for sustained economic growth (Barro & Sala-i-Martin,
2004; World Bank, 2024).

Trade openness averages 78.34% of GDP with substantial variation, reflecting the diverse trade orientations
of developing countries. Inflation rate averages 8.92% but has a large standard deviation of 12.45%,
indicating that some countries experience high inflation while others maintain price stability. Government
expenditure averages 18.56% of GDP, consistent with the typical size of the public sector in developing
economies. Internet penetration averages 38.92 users per 100 people, showing significant room for growth
in digital infrastructure. Population growth averages 1.87%, typical for developing countries with
demographic transitions underway (ITU, 2023; World Bank, 2024).

https.//academia.edu.pk/ |DOI: 10.63056/academia.5.3(s5).2026.1978| Page 341



https://academia.edu.pk/

ACADEMIA International Journal for Social Sciences
Volume 5, Issue 3(s5), 2026 ISSN-L (Online): 3006-6638

Summary Statistics: Mean and Dispersion of Study Variables
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This chart illustrates the descriptive summary statistics specifically the mean and standard deviation (SD)
for the study's key variables across 267 observations. The horizontal point plots represent the mean values
(red dots), while the extended bars depict the dispersion around these means via one standard deviation.
Variables such as Trade Openness (% GDP) and Domestic Credit to Private Sector (% GDP) demonstrate
the highest average levels and widest data volatility, reflecting substantial cross-sectional variation.
Conversely, indicators like Population Growth (%) and Human Capital show highly concentrated
distributions with minimal deviation. This visual mapping confirms a diverse statistical spread across
economic growth, digitalization, and institutional metrics, validating the dataset's readiness for further
empirical modeling.

Correlation Analysis

Table 2 presents the Pearson correlation matrix for key variables. The correlation between Digital Financial
Inclusion Index and GDP per capita growth is 0.34 (p < 0.01), providing preliminary evidence of a positive
relationship between digital financial inclusion and economic growth. This bivariate correlation is
consistent with theoretical predictions and prior empirical studies (Khera et al., 2021; Sahay et al., 2015).

Table 2: Pearson Correlation Matrix (Key Variables)

Variable 1 2 3 4 5 6
1. GDP per capita growth 1.00

2. Digital Financial Inclusion Index 0.34 | 1.00

3. Mobile money ownership 0.31 |087 |1.00
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4. Domestic credit (% GDP) 022 (045 |0.38 | 100
5. Human capital 0.28 |052 |041 |0.48 1.00
6. Trade openness 019 |033 |029 |035 |0.26 1.00

Note: indicates statistical significance at p < 0.01

The correlation between Digital Financial Inclusion and traditional financial development (domestic credit
to private sector) is 0.45, suggesting that digital financial inclusion complements rather than substitutes for
traditional financial services. This finding is consistent with recent literature suggesting that digital and
traditional financial services often serve different populations and purposes (Khera et al., 2021; Beck et al.,
2020).

Correlations between control variables and the dependent variable are generally consistent with growth
literature. Human capital (0.28), domestic credit (0.22), and trade openness (0.19) all show positive
correlations with economic growth, supporting their inclusion as control variables (Barro, 1991; Levine &
Renelt, 1992). Importantly, no correlation coefficients exceed 0.87, suggesting that multicollinearity is not
a serious concern in the regression analysis (Gujarati & Porter, 2009; Wooldridge, 2010).

Correlation Matrix of Study Variables
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The correlation matrix reveals positive associations among all analyzed variables, indicating mutually
reinforcing relationships across economic, digital, and structural metrics. A remarkably strong positive
correlation is observed between the Digital Financial Inclusion Index and Mobile money ownership ($r =
0.87%), indicating that institutional advancements in digital finance strongly align with individual account
adoption. Furthermore, Human capital exhibits moderate positive linkages with both the Digital Financial
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Inclusion Index ($r = 0.52%) and Domestic credit ($r = 0.48%), underscoring the role of education in
fostering financial development. In contrast, the macroeconomic indicators of GDP per capita growth and
Trade openness display relatively weaker but stable positive coefficients with the remaining variables,
spanning from $0.19$ to $0.35$. Crucially, all correlation coefficients remain well below the standard
threshold of $0.70$ (with the expected exception of the two closely linked digital indices), confirming the
absence of severe multicollinearity and affirming the structural validity of the dataset for subsequent
regression analysis.

Baseline Regression Results

Table 3 presents the baseline regression results examining the impact of digital financial inclusion on
economic growth. Models (1) through (4) progressively add control variables to assess the robustness of
the estimated relationship.

Table 3: Baseline Fixed Effects Regression Results

Dependent Variable: GDP per capita growth (%) (D) 2 (3) 4)

Digital Financial Inclusion Index 0.087 0.079 0.072 0.068

(0.018) | (0.017) | (0.016) | (0.015)

Domestic credit to private sector (% GDP) 0.012 0.011 0.009

(0.005) | (0.005) | (0.004)

Human capital (years of schooling) 0.234 0.198

(0.067) | (0.059)

Gross fixed capital formation (% GDP) 0.089 0.076

(0.021) | (0.019)

Trade openness (% GDP) 0.008 0.007

(0.003) | (0.003)

Inflation rate (%) -0.034 | -0.029

(0.009) | (0.008)

Government expenditure (% GDP) 0.015
(0.012)

Internet users per 100 people 0.021
(0.006)
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Population growth (%) -0.456
(0.198)
Constant 3.12 2.87 2.34 1.98

(0.45) | (0.39) | (0.34) | (0.31)

Country Fixed Effects Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes
Observations 267 267 267 267
Number of countries 67 67 67 67
R-squared (within) 0.23 0.31 0.38 0.42
F-statistic 23.45 28.67 34.89 38.92

Note: Standard errors clustered at country level in parentheses. p <0.01, p<0.05, p<0.10

Model (1) includes only the Digital Financial Inclusion Index and fixed effects. The coefficient is 0.087
and statistically significant at the 1% level, indicating that a one-unit increase in the Digital Financial
Inclusion Index is associated with a 0.087 percentage point increase in GDP per capita growth, holding
other factors constant (Khera et al., 2021; IMF, 2021).

Model (2) adds traditional financial development (domestic credit to private sector). The coefficient on
digital financial inclusion decreases slightly to 0.079 but remains highly significant, suggesting that digital
financial inclusion has an effect on growth beyond traditional financial development (Beck et al., 2007;
Levine et al., 2000). The positive and significant coefficient on domestic credit (0.012, p < 0.05) confirms
the importance of traditional financial development for economic growth, consistent with prior literature
(Levine, 2005; Demirguc-Kunt et al., 2018).

Model (3) adds human capital, investment, trade openness, and inflation. The digital financial inclusion
coefficient decreases to 0.072 but remains statistically significant at the 1% level. All control variables
show expected signs and most are statistically significant: human capital (0.234, p < 0.01), investment
(0.089, p < 0.01), trade openness (0.008, p < 0.05), and inflation (-0.034, p < 0.01). These results are
consistent with the economic growth literature and validate the model specification (Barro & Sala-i-Martin,
2004; Mankiw et al., 1992).

Model (4) is the fully specified model including all control variables. The coefficient on Digital Financial
Inclusion Index is 0.068 and statistically significant at the 1% level. This is the primary estimate of the
impact of digital financial inclusion on economic growth. Interpretation: A 10-point increase in the Digital
Financial Inclusion Index (approximately one-half standard deviation) is associated with a 0.68 percentage
point increase in annual GDP per capita growth. Given that the sample average growth rate is 3.42%, this
represents a 20% increase in the growth rate, which is economically substantial (IMF, 2021; Khera et al.,
2021).
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To put this in perspective, consider Kenya, which has a Digital Financial Inclusion Index of approximately
65 (well above the sample mean of 32.45). If a country with the average index of 32.45 were to increase its
index to 65 (similar to Kenya), this would be associated with an increase in GDP per capita growth of
approximately 2.2 percentage points per year, from 3.42% to 5.62% (GSMA, 2023; Global Findex, 2021).
Over a 10-year period, this difference would compound to result in approximately 25% higher GDP per
capita, demonstrating the substantial long-term economic benefits of digital financial inclusion.

The R-squared (within) increases from 0.23 in Model (1) to 0.42 in Model (4), indicating that the full model
explains 42% of the within-country variation in economic growth over time. This is a substantial
explanatory power for cross-country growth regressions, which typically have R-squared values between
0.30 and 0.50 (Barro, 1991; Levine & Renelt, 1992). The F-statistics are highly significant across all
models, rejecting the null hypothesis that all coefficients are jointly equal to zero.

Robustness of Coefficients Across Model Specifications
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The coefficient plot visually displays the empirical estimates and corresponding 95% confidence intervals
from the full regression specification (Model 4), evaluating the determinants of GDP per capita growth.
The vertical dashed line at zero serves as the threshold for statistical significance, where error bars that do
not cross this line denote variables with a statistically significant impact. Substantively, Human capital
exhibits the most pronounced positive effect (beta = 0.198), followed closely by the core infrastructure
variables, namely the Digital Financial Inclusion Index (beta = 0.068) and Internet usage (beta = 0.021),
validating that digital access yields substantial economic premiums. Conversely, Inflation ( beta = -0.029)
and Population growth (beta = -0.456) exert significant negative pressures on per capita growth, with
population expansion demonstrating the largest relative drag on the economy. Government expenditure
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remains neutral as its confidence interval overlaps the zero reference line, signaling statistical insignificance
within this structural specification.

Random Effects vs. Fixed Effects

Table 4 compares random effects (RE) and fixed effects (FE) estimation results. The choice between RE
and FE depends on whether unobserved country characteristics are correlated with the regressors, which is
tested using the Hausman specification test (Hausman, 1978; Wooldridge, 2010).

Table 4: Random Effects vs. Fixed Effects Comparison

Variable Random Effects (1) Fixed Effects (2)
Digital Financial Inclusion Index 0.092 0.068
(0.016) (0.015)
Domestic credit (% GDP) 0.014 0.009
(0.004) (0.004)
Human capital 0.267 0.198
(0.054) (0.059)
Observations 267 267
Number of countries 67 67
R-squared (overall) 0.48 —
R-squared (within) — 0.42
Hausman Test Chi-squared 18.67 —
Hausman Test p-value 0.003 —

Note: p <0.01, p <0.05. Hausman test null hypothesis: RE is consistent and efficient

The Hausman test statistic is 18.67 with a p-value of 0.003, leading us to reject the null hypothesis that
random effects is consistent and efficient. This indicates that unobserved country characteristics are
correlated with the regressors, and fixed effects estimation is preferred for obtaining consistent and unbiased
estimates (Baltagi, 2021; Wooldridge, 2010). The fixed effects coefficient (0.068) is somewhat smaller than
the random effects coefficient (0.092), suggesting that omission of country fixed effects would lead to
upward bias in the estimated effect of digital financial inclusion.
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Model Robustness: Random Effects vs. Fixed Effects Estimation
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The multi-model coefficient plot compares the parameter estimates and 95% confidence intervals across
the Random Effects (RE) and Fixed Effects (FE) panel specifications. All three target variables Digital
Financial Inclusion, Domestic credit, and Human capital exert statistically significant positive impacts, as
their confidence intervals do not overlap the zero reference line. Structurally, the chart visually validates
the Hausman specification test (chi*2 = 18.67, p = 0.003), which rejects the RE model in favor of the
consistent FE model due to unobserved entity-level endogeneity. This statistical divergence is mirrored in
the plot, where the RE estimates (blue dots) consistently overestimate the impact magnitudes. By adjusting
for time-invariant omitted variable bias, the FE framework (orange dots) shifts the coefficients downward
(e.g., Human capital from 0.267 to 0.198), providing the conservative and unbiased within-entity estimates
required for robust econometric inference.

Dynamic Panel GMM Estimation Results

To address potential endogeneity concerns and account for the persistence of economic growth over time,
we estimate a dynamic panel model using the System Generalized Method of Moments (System GMM)
estimator (Arellano & Bover, 1995; Blundell & Bond, 1998). Table 5 presents the GMM estimation results.

Table 5: System GMM Dynamic Panel Estimation Results

Dependent Variable: GDP per capita growth (%) )

GDP per capita growth (lagged) 0.423
(0.087)

Digital Financial Inclusion Index 0.074
(0.019)
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Domestic credit (% GDP) 0.011
(0.005)
Human capital 0.187
(0.062)
Gross fixed capital formation (% GDP) 0.081
(0.023)
Trade openness (% GDP) 0.009
(0.004)
Inflation rate (%) -0.031
(0.009)
Internet users per 100 people 0.019
(0.006)
Constant 1.76
(0.38)
Observations 200
Number of countries 67
Number of instruments 24
Arellano-Bond AR(1) test (p-value) 0.012
Arellano-Bond AR(2) test (p-value) 0.347
Hansen J-test (p-value) 0.423

Note: Standard errors in parentheses. p<0.01, p<0.05. AR(1) and AR(2) tests null hypothesis: no serial
correlation. Hansen test null hypothesis: instruments are valid

The coefficient on lagged GDP per capita growth is 0.423 and statistically significant at the 1% level,
confirming that economic growth exhibits persistence over time. Countries with higher growth in the
previous period tend to have higher growth in the current period, consistent with the economic growth
literature (Barro & Sala-i-Martin, 2004; Wooldridge, 2010).
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The coefficient on Digital Financial Inclusion Index in the GMM specification is 0.074, which is very close
to the fixed effects estimate of 0.068. This similarity suggests that the fixed effects results are not
substantially biased by endogeneity, and the estimated effect of digital financial inclusion on economic
growth is robust to endogeneity concerns (Khera et al., 2021; IMF, 2021).

The diagnostic tests support the validity of the GMM estimation. The Arellano-Bond AR(1) test has a p-
value of 0.012, indicating first-order serial correlation, which is expected in difference GMM. The
Arellano-Bond AR(2) test has a p-value of 0.347, indicating no second-order serial correlation, which is
required for consistent GMM estimates (Arellano & Bond, 1991; Roodman, 2009). The Hansen J-test has
a p-value of 0.423, failing to reject the null hypothesis that instruments are valid, indicating that the
instrumental variables used in GMM estimation are not correlated with the error term (Hansen, 1982;
Blundell & Bond, 1998).

Dynamic Panel GMM Coefficient Estimates
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The Dynamic GMM (Arellano-Bond) estimation confirms a strong economic momentum, as evidenced by
the positive and highly significant lagged growth coefficient (beta = 0.423). The primary variable of
interest, the Digital Financial Inclusion Index, exerts a robust positive impact on GDP per capita growth
(beta = 0.074), reinforcing the roles of internet usage (beta = 0.019) and human capital (beta = 0.187) as
key structural drivers. Conversely, inflation (beta = -0.031) presents a significant macroeconomic drag on
growth. Crucially, the model's specification diagnostics are fully validated, where the rejection of first-
order serial correlation [AR(1) p = 0.012] and the failure to reject second-order serial correlation [AR(2) p
= 0.347] together confirm the statistical validity of the internal instruments and the consistency of the
dynamic panel estimates.
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Robustness Checks

We conduct several robustness checks to ensure the findings are not sensitive to model specification or
variable measurement.

Table 6: Robustness Checks Using Alternative Measures

Dependent Variable: GDP per capita growth (%) (D) 2 3) 4
Digital Financial Inclusion Index — — — 0.068
(0.015)

Mabile money account ownership (%) 0.004 — — —
(0.001)

Digital payment usage (%) — 0.003 | — —
(0.001)

Active mobile money accounts (per 1,000) — — 0.002 —

(0.001)

GDP growth (not per capita) — — — 0.071

Observations 267 267 267 267

R-squared 0.41 0.39 0.38 0.42

Note: All models include full set of control variables and fixed effects. p <0.01

Model (1) uses mobile money account ownership as the independent variable. The coefficient is 0.004 and
statistically significant at the 1% level, indicating that a 10 percentage point increase in mobile money
ownership is associated with a 0.04 percentage point increase in GDP per capita growth. This confirms the
positive effect using a specific measure of digital financial access (Jack & Suri, 2014; Demirguc-Kunt et
al., 2018).

Model (2) uses digital payment usage as the independent variable. The coefficient is 0.003 and significant
at the 1% level, showing that actual usage of digital payments (not just access) promotes economic growth
(World Bank, 2021; Klapper et al., 2019).

Model (3) uses active mobile money accounts per 1,000 people as the independent variable. The coefficient
is 0.002 and significant at the 1% level, confirming results using a measure focused on active rather than
registered accounts (GSMA, 2023; Global Findex, 2021).

Model (4) uses GDP growth (not per capita) as the dependent variable. The coefficient on Digital Financial

Inclusion Index is 0.071, very similar to the baseline estimate of 0.068, confirming that results are not driven
by the per capita adjustment (Barro & Sala-i-Martin, 2004; World Bank, 2024).
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All robustness checks confirm the positive and statistically significant effect of digital financial inclusion
on economic growth, demonstrating that findings are not dependent on specific variable measurements.

Robustness of Alternative Digital Financial Inclusion Proxies
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To check the robustness of the results, the baseline explanatory variable was substituted with alternative
digital financial inclusion proxies across four distinct model specifications. The empirical estimates reveal
that individual channels namely mobile money account ownership, digital payment usage, and active
mobile money accounts exert a statistically significant and positive effect on economic growth, as their
95% confidence intervals sit strictly to the right of the zero baseline. Crucially, when utilizing the composite
Digital Financial Inclusion Index in Model (4), the coefficient magnitude expands substantially to 0.068,
remaining highly resilient even when controlling for broader macroeconomic momentum. This consistency
across alternative indicators rigorously demonstrates that the growth-enhancing transmission channels of
digital financial integration are structurally stable and invariant to alternative measurement indicators.

Heterogeneity Analysis: Regional and Income Differences

We examine whether the impact of digital financial inclusion on economic growth varies across regions
and income groups. Table 7 presents subsample estimation results.

Table 7: Heterogeneity Analysis by Region and Income Group

Dependent Variable: GDP | (1) Sub- | (2) Asia & | (3) Latin | (4) Low- | (5) Middle-
per capita growth (%) Saharan Pacific America income income
Africa
Digital Financial Inclusion | 0.082 0.071 0.045 0.091 0.063
Index
(0.021) (0.019) (0.022) (0.024) (0.018)
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Observations 112 89 54 78 189
Number of countries 28 22 14 21 46
R-squared 0.44 0.41 0.37 0.47 0.40

Note: All models include full set of control variables and fixed effects. p <0.01, p <0.05

Sub-Saharan Africa (Model 1): The coefficient is 0.082, the largest among all regions and statistically
significant at the 1% level. This suggests that digital financial inclusion has the strongest impact on
economic growth in Sub-Saharan Africa, where mobile money has been particularly transformative (Jack
& Suri, 2014; GSMA, 2023). The high coefficient reflects the fact that many African countries started from
very low levels of financial inclusion, so digital financial services have had a disproportionately large
impact (Demirgiic-Kunt et al., 2018; Global Findex, 2021).

Asia and Pacific (Model 2): The coefficient is 0.071, also statistically significant at the 1% level. This
reflects the significant impact of digital financial inclusion in countries like India, Philippines, and
Indonesia, where digital payment systems and mobile banking have expanded rapidly (World Bank, 2021,
Lee et al., 2022).

Latin America (Model 3): The coefficient is 0.045 and significant at the 5% level, somewhat smaller than
African and Asian countries. This may reflect higher levels of traditional financial development in Latin
America, reducing the marginal impact of digital financial inclusion (Beck et al., 2020; IMF, 2021).

Low-income countries (Model 4): The coefficient is 0.091, the largest among income groups and
significant at the 1% level. This indicates that digital financial inclusion has the strongest impact in the
poorest countries, where traditional financial services are most scarce (Khera et al., 2021; Sahay et al.,
2015).

Middle-income countries (Model 5): The coefficient is 0.063, significant at the 1% level but smaller than
in low-income countries. This suggests diminishing marginal returns to digital financial inclusion as
countries develop and traditional financial systems expand (IMF, 2021; World Bank, 2024).

These heterogeneity results demonstrate that digital financial inclusion is particularly valuable for poorer
countries and regions with limited traditional financial infrastructure, supporting the argument that digital
financial services can help "leapfrog" traditional banking and accelerate economic development in the most
needful contexts (McKinsey, 2016; CGAP, 2022).

DISCUSSION OF FINDINGS
Main Findings and Theoretical Implications

The empirical results provide strong and robust evidence that digital financial inclusion has a positive and
statistically significant impact on economic growth in developing economies. The baseline fixed effects
estimate indicates that a 10-point increase in the Digital Financial Inclusion Index is associated with a 0.68
percentage point increase in annual GDP per capita growth, representing a 20% increase in the growth rate.
This finding is consistent across multiple specifications, robust to endogeneity concerns, and economically
substantial (Khera et al., 2021; IMF, 2021).
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These findings support the theoretical finance-growth nexus literature that posits financial development as
a fundamental driver of economic performance (Levine, 1997, 2005; Schumpeter, 1911). The results extend
this literature by demonstrating that digital financial inclusion, as a new form of financial access enabled
by technology, has similar growth-promoting effects as traditional financial development, but with
potentially greater reach and lower costs (Sahay et al., 2015; Demirgii¢-Kunt et al., 2018).

The positive effect of digital financial inclusion can be explained through several mechanisms identified in
the theoretical literature. First, digital financial services enable consumption smoothing during economic
shocks, as demonstrated by Jack and Suri (2014) in their study of M-Pesa in Kenya. Households with access
to mobile money can send and receive money quickly during crises, maintaining consumption levels and
avoiding detrimental coping strategies such as selling assets or withdrawing children from school (Riley,
2016; Global Findex, 2021).

Second, digital financial inclusion facilitates entrepreneurship and small business growth by providing
access to payment systems, savings, and credit that were previously unavailable. Small businesses can
receive payments electronically, maintain digital financial records, and build creditworthiness, enabling
them to expand operations and invest in productivity-enhancing technologies (McKinsey, 2016; CGAP,
2022).

Third, digital financial services reduce transaction costs and increase the efficiency of economic
transactions. Digital payments are faster, cheaper, and more secure than cash transactions, reducing the
costs of doing business and enabling more frequent and larger economic exchanges (Sahay et al., 2015;
Beck et al., 2020).

Fourth, digital financial inclusion promotes financial formalization, bringing informal economic activities
into the formal economy. This expands the tax base, improves the accuracy of economic statistics, and
enables better policy design and implementation (World Bank, 2021; IMF, 2021).

Fifth, digital financial services enable better resource allocation by connecting savers with investment
opportunities and providing price transparency in financial markets. This improves the efficiency of capital
allocation and promotes higher productivity growth (Levine et al., 2000; Demirguc-Kunt et al., 2018).

Comparison with Existing Literature

The findings of this study are highly consistent with existing literature on digital financial inclusion and
economic growth. Khera et al. (2021) and IMF (2021) found that a one standard deviation increase in digital
financial usage boosts annual real GDP growth by 1.61 percentage points using instrumental variable
approaches. Our estimate of 0.68 percentage points for a 10-point increase (approximately one-half standard
deviation) is comparable, suggesting a full standard deviation increase would be associated with
approximately 1.36 percentage points higher growth, consistent with the IMF finding.

McKinsey (2016) predicted that digital finance could boost GDP of emerging economies by 6% by 2025.
Our findings support this prediction, as the estimated growth effects, if sustained over time, would
compound to generate substantial GDP increases. GSMA (2023) quantified mobile money's impact on GDP
at 8-10% higher than would have been without mobile money in five African countries, which is consistent
with our estimates of the long-term cumulative effects of digital financial inclusion.

Jack and Suri (2011, 2014) found that M-Pesa enabled consumption smoothing in Kenya, with households

using mobile money experiencing no consumption decline during shocks while non-users experienced 7%
declines. Our macroeconomic findings are consistent with this microeconomic evidence, as consumption
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smoothing contributes to overall economic stability and growth (Riley, 2016; Demombyne & Thegeya,
2012).

The heterogeneity findings are also consistent with prior literature. Sub-Saharan Africa shows the largest
effects, reflecting the transformative impact of mobile money in countries like Kenya, Ghana, and Senegal
where traditional banking was limited (GSMA, 2023; Demirgii¢-Kunt et al., 2018). Low-income countries
show larger effects than middle-income countries, supporting the argument that digital financial inclusion
is particularly valuable where traditional financial infrastructure is scarce (Khera et al., 2021; Sahay et al.,
2015).

POLICY IMPLICATIONS

The findings have important policy implications for developing countries seeking to promote economic
growth through digital financial inclusion:

1. Investin Digital Infrastructure: Since digital financial inclusion depends on telecommunications
infrastructure, governments should invest in mobile network coverage, internet bandwidth, and
electricity supply, particularly in rural and underserved areas (Khera et al., 2021; ITU, 2023).

2. Develop Enabling Regulatory Frameworks: Regulatory frameworks should balance innovation
with consumer protection, avoiding overly restrictive regulations that stifle fintech innovation
while ensuring adequate safeguards against fraud and abuse (Sahay et al., 2020; World Bank,
2021).

3. Promote Financial and Digital Literacy: Financial literacy programs are essential for
maximizing the benefits of digital financial inclusion, as users need knowledge and skills to use
digital financial services effectively (World Bank, 2021; CGAP, 2022).

4. Target Marginalized Populations: Policy interventions should specifically target women, rural
populations, and low-income individuals who are currently excluded from digital financial
services, reducing the digital divide (Klapper et al., 2019; Global Findex, 2021).

5. Foster Public-Private Partnerships: Governments should collaborate with mobile network
operators, fintech companies, and financial institutions to expand digital financial access while
ensuring consumer protection and system interoperability (McKinsey, 2016; GSMA, 2023).

6. Monitor and Evaluate Impact: Governments should establish monitoring systems to track digital
financial inclusion metrics and evaluate the economic impact of digital financial policies, enabling
evidence-based policy adjustment (World Bank, 2021; IMF, 2021).

LIMITATIONS

This study has several limitations that should be acknowledged. First, the study uses observed data rather
than experimental data, which limits causal inference despite the use of econometric techniques to address
endogeneity. Second, the Digital Financial Inclusion Index is a composite measure that may mask important
differences between different types of digital financial services. Third, the study focuses on aggregate
economic growth rather than distributional effects, so we cannot determine whether digital financial
inclusion benefits all segments of society equally. Fourth, the study period ends in 2021, so we cannot
assess the impact of more recent developments such as cryptocurrency adoption or central bank digital
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currencies. Fifth, the study cannot fully capture long-term dynamic effects that may unfold over decades
rather than years (Ozili, 2018; Beck et al., 2020).

Summary

This chapter presented the empirical results and discussion of the study examining the impact of digital
financial inclusion on economic growth in developing economies. The key findings are:

1. Digital financial inclusion has a positive and statistically significant impact on economic
growth. A 10-point increase in the Digital Financial Inclusion Index is associated with a 0.68
percentage point increase in annual GDP per capita growth, representing a 20% increase in the
growth rate.

2. The findings are robust to multiple specifications, including alternative measures of digital
financial inclusion, alternative dependent variables, and dynamic panel GMM estimation that
addresses endogeneity concerns.

3. The impact varies across regions and income groups, with the largest effects in Sub-Saharan
Africa and low-income countries, suggesting that digital financial inclusion is particularly valuable
where traditional financial infrastructure is limited.

4. The findings support theoretical predictions from the finance-growth nexus literature and are
consistent with prior empirical studies on digital financial inclusion and economic development.

5. The results have important policy implications for governments seeking to promote economic
growth through digital financial inclusion, including investments in infrastructure, regulatory
reform, financial literacy programs, and targeted interventions for marginalized populations.

These findings contribute to the growing literature on digital financial inclusion by providing
comprehensive cross-country empirical evidence on the economic growth effects, demonstrating robustness
to endogeneity concerns, and identifying heterogeneous effects across different contexts. The results
suggest that digital financial inclusion is a promising strategy for promoting economic development in
developing economies, particularly in regions and countries with limited traditional financial infrastructure.
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