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Abstract

This study examines the determinants of mobile money adoption, focusing on financial consumer
protection (FCP), national financial inclusion strategies (NFIS), and national financial education
strategies (NFES), alongside demographic factors such as gender, education, and income. Using a cross-
country dataset from 2021 to 2025 and employing linear probability, probit, logit, and robustness
analyses, we find that NFES strongly promotes adoption, especially among women and less-educated
individuals. NFIS has positive but heterogeneous effects, benefiting men and higher-educated populations
more, while FCP shows a negative association, suggesting regulatory measures alone may create
unintended barriers. Gender, education, and income remain significant predictors, underscoring persistent
inequalities in digital financial inclusion. These results highlight the need for integrated, context-specific
policies that combine financial literacy, inclusive regulation, and targeted interventions to foster equitable
adoption of mobile financial services. The study offers actionable guidance for policymakers seeking to

expand mobile money usage and reduce disparities across demographic groups.



Introduction

Public policies to promote financial inclusion, financial education, and financial consumers’ protection
frameworks may have a considerable influence on the adoption of financial services. These policies
provide the implementation guidelines for developing countries. Our study aims to determine how they
may affect the adoption of digital financial services and contribute to reducing the financial inclusion
gender gap. Our research contributes to the ongoing debate by answering the following key questions: (1)
Could national strategies to promote financial inclusion and education enhance the adoption of financial
services? (2) Could customers’ protection framework lead to greater digital financial inclusion? (3) Could
public policies and customers’ protection frameworks, combined, influence the adoption of mobile

money?

Digital financial inclusion has emerged as a central policy priority in many countries, where large
segments of the population remain excluded from formal financial systems. The COVID-19 pandemic
accelerated digitalization, transforming financial services, and creating opportunities to reach underserved
populations. In response, governments, international organizations, NGOs, and private sector actors have
introduced policies and resources to expand access to financial services at national and global levels
(Beck et al., 2007). An NFIS is a comprehensive public document formulated at the national level to
accelerate financial inclusion, developed through a consultative process involving public and private
sector stakeholders. It includes an analysis of the status, constraints, measurable goals, action plans, and
methods for assessing progress. Secondly, in addition to NFIS, developing countries have been focusing
on implementing NFES through initiatives and programs aimed at enhancing financial literacy. Financial
literacy encompasses a set of awareness, knowledge, skills, attitudes, and behaviours that enable
individuals to make informed and sound financial decisions, contributing to financial resilience and well-
being (OECD, 2005). NFIS often incorporates goals related to digital financial inclusion, such as
expanding mobile money and digital payments. NFES similarly integrate digital financial literacy, aiming
to equip individuals with the skills needed to use digital tools safely and effectively. These additions

reflect the growing importance of digital capabilities in accessing and benefiting financial services. In



several countries, NFES are integrated within broader NFIS because financial education is considered a
foundational driver of financial inclusion. The rationale is that improving individuals’ financial
capabilities enables them to understand, trust, and effectively use financial services, thereby supporting

the overall objectives of national inclusion strategies.

Technological advances, particularly in ICTs, have strengthened these efforts by improving access,
usability, and penetration of financial services. Nevertheless, scholars highlight the need for a systematic
understanding of how these strategies interact with technological innovations to guide policy design and
balance formal and informal financial provision (Persaud and Thaffe, 2023; Tram et al., 2023; Ahmad et
al., 2020). At the same time, rapid digitization introduces new challenges, emphasizing the importance of
robust consumer protection and regulatory frameworks to safeguard vulnerable groups and prevent
exclusion. This context underscores the critical need to examine the effectiveness and interaction of
national strategies in promoting digital financial inclusion in developing countries.

As financial services become increasingly complex, protecting consumers from emerging risks has
become essential (Chaulagain, 2021). A strong financial consumer protection framework may be crucial
for empowering individuals, promoting trust in financial institutions, and maintaining financial system
stability (Kiril, 2020). Without adequate protection, passive digital consumers, particularly those with
limited education, may be at risk of financial harm, victimization, or manipulation. Effective regulation
may shift power toward consumers, which may enable them to play a more active role in digital markets.
Policies should empower individuals to manage their personal data autonomously and critically evaluate

digital firms’ practices (Colangelo and Maggiolino, 2019).

It becomes increasingly important to ensure that financial inclusion and consumer protection frameworks
extend to the digital sphere. The COVID-19 pandemic has accelerated the shift to digital financial
services, making digital financial inclusion a key part for achieving sustainable economic growth (Tay et
al., 2022). Within the scope of digital financial services lies mobile money, also known as mobile

banking. This service leverages the rapidly expanding access to mobile phones in developing countries to



facilitate banking and payment services use (Demirgiig-Kunt and Klapper, 2012). Mobile money offers
accessible and affordable financial and payment services to previously unbanked, low-income segments
of society (Munyegera and Matsumoto, 2016). In this context, technological improvement and economic
openness are increasingly regarded as opportunities rather than challenges for strengthening consumer
protection in the digital age, suggesting that governments should adopt policies that absorb new
technologies, encourage innovation, and embrace openness instead of relying primarily on restrictive

measures (Dinh et al., 2023).

Gender-based barriers, such as limited financial access and caregiving responsibilities, may show the
urgent need for regulatory reform and targeted support to enhance women’s financial inclusion (Bin-
Humam et al., 2023). Evidence indicates that reducing the gender gap in financial inclusion may lower
risks, reduce costs, improve security, increase savings and investments, and generate new business
opportunities (Trivelli et al., 2018). Digital financial services may further enhance women’s social and
economic autonomy (Kulkarni and Ghosh, 2021). Simultaneously, financial education remains essential
for informed decision-making, with prioritizing women’s education yielding significant welfare
improvements through access to credit, micro-finance training, and community support (Mavrinac and
Chin, 2004). Women with higher digital financial literacy may be more likely to use formal banking
channels (Hasan et al., 2023). Yet, digital financial services carry risks, including scams, data exploitation,
algorithmic bias, and digital manipulation, with women potentially facing heightened vulnerability to
emotional manipulation online. Addressing these challenges requires targeted consumer education and

legal protections against discriminatory pricing and gender-based marketing practices (OECD, 2023).

Despite extensive research on financial inclusion, digital financial services, and financial education, few
studies have examined the combined impact of NFIS and NFES on mobile money adoption, particularly
for women in developing countries. Most existing research analyses these strategies in isolation,
overlooking potential synergies that could amplify their effectiveness, as well as unintended negative

effects such as policy overlap, inefficiencies, or exclusionary outcomes. This gap may be especially



urgent given the rapid expansion of digital financial services, the persistent gender gap in financial
inclusion, and the substantial investments governments are making in national strategies. Ignoring the
interaction between NFIS and NFES may risk fragmented, ineffective, or even counterproductive
policies, which may limit the potential to enhance access, reduce inequalities, and promote sustainable
economic growth. This may be because NFIS focuses on providing access to financial services, while
NFES builds the knowledge and skills needed to use these services effectively. Addressing this gap may
therefore be critical for providing actionable guidance to policymakers, ensuring that national strategies

are aligned, effective, and inclusive.

Our study focuses on three terms with a special focus on women: financial inclusion, digital financial
inclusion, and mobile money. They are interconnected and crucial for improving access to and the use of
digital financial services in an ever-growing digital world, especially for women. These three elements
may be essential for promoting greater economic equity and improving people’s quality of life,
particularly in regions with limited access to financial services (Ababio et al., 2024; Osuma, 2025). Our
specific objective is to assess whether the simultaneous implementation of NFES and NFIS translates into
greater digital financial inclusion for women in developing countries. By addressing this question, the
study seeks to highlight the conditions under which national strategies may reduce gender disparities,

while also identifying risks of ineffective or inequitable outcomes if such strategies are poorly aligned.

The paper is organized as follows: Section 2 provides a comprehensive literature review on NFIS, NFES,
customer protection, digital financial inclusion, and the gender gap. Section 3 outlines the methodology
used to assess the impact of NFIS and NFES on the adoption of mobile money. This section uses an
original dataset drawn from the Global Findex 2021, the Global Findex 2025, the Global Financial
Inclusion and Consumer Protection Survey 2017 and the Global Financial Inclusion and Consumer
Protection Survey 2021 allowing us to capture the effects of the implementations of publics policies and

post-COVID19 with a time sensitive approach. Section 4 presents the analysis of results, examining the



influence of public policies and customer protection frameworks on digital financial inclusion, and the

gender gap. Finally, Section 5 offers concluding remarks and suggested directions for future research.

Literature review

Financial inclusion refers to the provision of banking and financial services at affordable costs to
underserved and low-income populations (Dev, 2006; Gortsos, 2016; Adamo et al., 2024). It plays a
pivotal role in reducing inequality, promoting economic growth, and contributing to the United Nations’
Sustainable Development Goals, including gender equity and women’s empowerment (Siddik, 2017; Roy
and Patro, 2022; Aziz et al., 2022). Inclusive financial systems ensure access to savings, credit, payments,
and risk management products for disadvantaged groups, which help reduce poverty, enhance social
cohesion, and promote sustainable development. Without such systems, low-income individuals and small
businesses remain limited to their own resources, constraining investments in education, entrepreneurship,
and growth opportunities (Morduch et al., 2009; Demirgiic-Kunt and Klapper, 2012; Sakariya, 2013;

Morgan, 2018; Jie, 2024).

To promote financial inclusion, many developing countries have implemented NFIS. These strategies
offer a comprehensive approach, addressing not only credit and savings but also other financial services
such as insurance and payments, all within the broader financial sector (Porter, 2011). The NFIS involves
defining goals, identifying barriers, and outlining prioritized actions to enhance financial inclusion. Their
effectiveness is often maximized when developed collaboratively between public and private sector
stakeholders, ensuring coordinated, context-specific interventions (Sakariya, 2013; Gradstein et al., 2018).
A well-structured and comprehensive NFIS, with clear goals and a solid implementation plan, may play a
key role in developing inclusive financial systems that expand access to and use of financial services (AFI
2022). These strategies may be particularly relevant for analysing the adoption of digital financial

services, such as mobile money, as they provide the institutional and policy framework that facilitates



uptake. Conceptually, a comprehensive approach to financial inclusion covers three key elements: access
to financial services and products, the usage of these services and products, and the quality of financial

offerings, which is measured by the consumer's ability to benefit from them (Pearce and Ortega, 2012).

In addition to NFIS, developing countries have increasingly prioritized NFES, implementing initiatives
and programs designed to enhance financial literacy. These strategies aim to enhance individuals’
awareness, knowledge, skills, attitudes, and behaviours to enable informed financial decision-making,
thereby supporting financial resilience and well-being (OECD, 2005; Mishra, 2019; Hambala and
Magquiling, 2025). Their effectiveness is often maximized when developed through collaboration between
public and private sector stakeholders, ensuring coordinated, context-specific interventions and
integration across schools, workplaces, and community programs (Lusardi, 2019; Grifoni and Messy,
2012). A well-structured NFES, with clear goals, a national coordinating body, and an implementation of
roadmap, may play a key role in empowering individuals, promoting financial inclusion, and supporting
financial system stability (OCDE/CAF, 2020). NFES may be viewed as encompassing three interrelated
dimensions: knowledge of financial concepts, practical skills to manage financial resources, and
behavioral competencies that allow individuals to apply knowledge effectively in real-life decisions.
Effective financial literacy may enhance personal financial well-being, foster inclusive growth, and
strengthen financial systems and economies (Sebstad and Cohen, 2003; Hogarth, 2006; Collins and
O’rourke, 2010; Remund, 2010; Lusardi and Mitchell, 2014; OECD, 2017 Lusardi and Messy, 2023).
Conversely, the absence of financial literacy may lead individuals to make poor financial decisions,
overlook suitable financial products, or fail to use them effectively (Di Giannatale and Roa, 2019; Roa

and Villegas, 2022).

Alongside these strategies, financial consumer protection frameworks play a crucial role in promoting
digital financial inclusion. These frameworks consist of laws, regulations, and systems ensuring fair
treatment of consumers within the financial marketplace. Local authorities typically perform several key
functions, including enforcing consumer protection laws, issuing regulations and administrative rules,
recommending the government on consumer protection issues, educating consumers about their rights,

and managing mechanisms for resolving consumer complaints (World Bank, 2012; World Bank, 2017;



Keck et al., 2021). The advancements in financial technologies, the rise of innovative financial products,
and the increasing risks in financial services highlight the need for robust consumer protection
frameworks, which are still weak. As the industry evolves, safeguarding consumers may become even
more critical, particularly in protecting them from exploitation, fraud on digital platforms, and concerns
over data security and privacy. These issues may be worsened by imperfect information, flawed contracts,
decision-making limitations, or a lack of proper channels for reporting issues (Waldman, 2018; Bongomin
and Ntayi, 2020; Chaulagain, 2021; AFI, 2021; Garz et al., 2021; Chalwe-Mulenga et al., 2022; Musonda

Domisa et al., 2023).

Collectively, NFIS, NFES, and financial consumer protection frameworks provide the foundation for
understanding how policies and regulations may enhance financial and digital financial inclusion, reduce
gender gaps, and support the adoption of mobile money in developing countries, especially for women. In
some countries, NFES and consumer protection measures are implemented separately, while in others

they are integrated within NFIS, reflecting different approaches.

Digital financial inclusion has been widely recognized as a driver of poverty reduction, gender equity, and
economic growth, especially in developing economies (Demirgiig-Kunt and Klapper, 2013; Guo et al.,
2021; Tay et al., 2022; Ozili, 2022; Sinha, 2023; Kapoor, 2024). The COVID-19 pandemic has
accelerated digitization in developing countries, highlighting digital financial inclusion as a key strategy
to mitigate negative economic impacts, enhance the resilience of households and SMEs, and maintain
banking stability (Banna and Alam, 2021; Mansour, 2022; DIluhopolskyi et al., 2023). Yet, despite
considerable progress, the lack of robust consumer protection frameworks remains a critical barrier to the
widespread adoption of digital financial services (DFS). However, these benefits may not be automatic,

indeed, without robust consumer protection frameworks, financial education, and digital skills, the
potential of digital financial inclusion may not be fully efficient. These frameworks may be vital for

building trust and confidence. Financial regulators may play a key role in fostering this trust by taking a

consumer-centred approach in the design and development of such frameworks (Malady, 2016).



Previous research on financial inclusion and digital financial adoption used diverse methodologies and
datasets to assess outcomes and identify determinants. Quantitative studies often rely on household
surveys, such as the Global Findex Database, to capture individual access, usage, and barriers to financial
services (Demirgiig-Kunt and Klapper, 2012; Demirgiic-Kunt et al., 2022). Administrative banking
records and FinTech platform data have been used to evaluate transaction patterns, account uptake, and
gender disparities (Kapoor, 2024; Sinha, 2023). Qualitative approaches, including interviews and focus
groups, provide insights into behavioural, social, and cultural factors influencing financial service
adoption (Magoni et al., 2020; Potrich et al., 2018). Cross-country comparative analyses have also been
employed to understand the impact of national policies, regulatory frameworks, and financial literacy

programs on adoption rates and financial inclusion outcomes (Banna and Alam, 2021; Ozili, 2022).

By integrating evidence from these diverse methodologies and datasets, previous studies highlight the
importance of policy, literacy, and consumer protection in driving financial inclusion. Yet, gaps remain in
understanding the combined effects of national strategies, education initiatives, and consumer protection
frameworks on digital financial services, particularly in developing economies and for women and

underserved populations.

Drawing on these datasets and methodologies, our study proposes three hypotheses:

H1: National strategies to promote financial inclusion and education may enhance the adoption of

digital financial services

NFIS and NFES provide structured, coordinated, and context-specific frameworks that facilitate access,
usage, and quality of financial services (Porter, 2011; Sakariya, 2013; Gradstein et al., 2018; OECD,
2005; Mishra, 2019; Hambala and Maquiling, 2025). NFES enhances individuals’ knowledge, skills, and
behavioral competencies, enabling informed decision-making and supporting financial resilience
(Lusardi, 2019; Grifoni and Messy, 2012; OCDE/CAF, 2020). Together, these strategies may increase
mobile money adoption, particularly among underserved populations (Sebstad and Cohen, 2003; Hogarth,

2006; Collins and O’rourke, 2010; Remund, 2010; Lusardi and Mitchell, 2014; OECD, 2017; Lusardi and



Messy, 2023). While existing studies suggest that NFIS and NFES improve access, usage, and financial
literacy, it is not yet clear whether they translate into actual uptake of digital financial services,
particularly for women. By investigating this question, our study evaluates the effectiveness of
coordinated national strategies in addressing barriers to digital financial inclusion and informs policy

design to make interventions more impactful and inclusive.

H2: Customers’ protection frameworks may lead to greater digital financial inclusion

For a digital economy to be successful, consumers shall trust the integrity and fairness of digital markets.
Effective consumer protection laws may build this trust by addressing information asymmetries,
consumer biases, and barriers to best choices. These laws may enforce fairness, accountability, and
transparency on providers while granting consumers rights aligned with these values (OECD, 2016;
Mendieta, 2020; Keck et al., 2021). In DFS, these frameworks may be essential for a secure online
environment, protecting against cyber risks and promoting reliability of FinTech services (Kliber et al.,
2021; Bhat et al., 2023; AlSuwaidi and Mertzanis, 2024). Protecting financial consumers may be
particularly important especially for women and underserved populations, where concerns about data
security and confidence in digital platforms are more pronounced (Magoni et al., 2020; Potrich et al.,
2018; Keck, 2021). While consumer protection laws are designed to build trust, ensure fairness, and
reduce risks, it remains unclear if these frameworks may be sufficient to encourage the adoption of
mobile money. Our study evaluates the effectiveness of consumer protection policies in fostering
confidence and usage in digital financial markets.

H3: Public policies and customers’ protection frameworks, combined, may influence the adoption
of mobile money

The adoption of mobile money depends on both supportive public policies and effective consumer
protection. While policies may improve financial access and literacy, consumer protection frameworks
may build trust and reduce perceived risks associated with digital platforms (Demirgii¢-Kunt and Klapper,
2013; Banna and Alam, 2021; Malady, 2016; Kliber et al., 2021; Magoni et al., 2020; Potrich et al., 2018;

Keck, 2021; Consumer International, 2017). Together, these elements create a conducive environment for



the adoption and sustained use of mobile money, particularly among women and underserved populations

(Shaikh et al., 2023; Demirgii¢c-Kunt et al., 2022).

Our study contributes to the ongoing discourse by analysing the influence of regulations and public
policies on the adoption of digital financial services, with particular attention to their differential effects
on individuals in developing countries. By examining the combined role of national strategies for
financial inclusion, financial education, and consumer protection frameworks, the study addresses gaps in
previous research that have often overlooked the interaction between these policies and digital financial
adoption. Furthermore, it draws on recent evidence from developing economies to inform our study’s

analytical approach and highlight its practical and theoretical contributions.

Methodology

Our study examines the relationship between financial inclusion, digital financial inclusion, FCP, national
NFIS, NFES, and the gender gap. Specifically, we measure how regulations may influence the adoption
of mobile money. To investigate this relationship, we employ an econometric model based on

microeconomic data, specified as follows:

Y = by+ b, - fop + b, - nfis + b; - nfes + b, - female + 2 b; - education level + Z by, - income quartile + €
j k

where:

+ y is the binary dependent variable, equal to 1 if the respondent owns a mobile money account

and 0 otherwise
* Gender is a binary variable equal to 1 if the respondent is female and O if male
* FCP is a composite index of financial consumer protection ranging from 0 to 3, constructed as

the sum of three binary variables:



* el 2: whether a general consumer protection law with explicit reference to financial
services exists
* el 3: whether a stand-alone financial consumer protection law exists
e el 4: whether a consumer protection provisions within the financial sector legal
framework exists
* NFIS is a binary variable indicating whether the country has a National Financial Inclusion
Strategy in place
* NFES is a composite variable measuring the depth of a National Financial Education Strategy. It
is the sum of:
* i10_I: whether the government explicitly require (i.e. via regulation, guidelines, or
circular) financial institutions to provide financial education
* 12 2: whether financial education included as a topic or subject in public school
curriculums
* {13 2 a: financial education included as a topic in public school curriculums for Junior
secondary

« xk, for k=1, k=..., ,represents a set of control variables, including education level, income level

and age

+ f and y represent the coefficients to be estimated by the model

We estimate this model using a dataset that combines the Global Findex 2017, the Global Financial
Inclusion and Consumer Protection Survey 2017, the Global Findex 2025 and the Global Financial
Inclusion and Consumer Protection Survey 2021, including 113 370 observations from 146 countries
(Appendix A). The Global Findex reports provide detailed information on financial inclusion and digital
financial inclusion, in a great panel of countries, which allows trends to be studied from 2017 to 2025.
The Consumer Protection Surveys provide data on the existence of regulations and laws for financial
customer protection along with NFIS and NFES and respondents’ financial capabilities. By including

regulatory and national strategic variables, we offer a comprehensive analysis of how institutional



frameworks may shape digital financial inclusion. The inclusion of gender as a binary explanatory
variable helps us to explore gender-specific adoption patterns to mobile money ownership. Each
coefficient should be interpreted as the expected change in the probability of owning a mobile money

account associated with a one-unit change in the corresponding variable.

We employ a linear probability model (LPM) for this analysis, as it provides a clear and intuitive
interpretation of how explanatory variables influence the likelihood of mobile money ownership. Given
the binary nature of the dependent variable, the LPM allows us to interpret each coefficient as the effect
on the probability of adoption. We prioritize LPM for its simplicity and transparency. Overall, this
approach offers a robust framework for identifying the main drivers of mobile money adoption, with
relevance for improving financial inclusion among underserved populations, especially women. We also
acknowledge the potential issue of multicollinearity between key explanatory variables, such as NFIS,
NFES, and FCP, as they are closely related, all focusing on aspects of financial inclusion and consumer
protection, for example, an NFES can be embedded within an NFIS, and FCP tend to often be integrated
into either NFIS or NFES framework. The close relationship between NFIS, NFES, and FCP may arise
from their interconnected roles in advancing financial inclusion. NFES are often designed as integral
components of broader NFIS, supporting efforts to build financial capability. Likewise, Financial
Consumer Protection measures are often incorporated within either NFIS or NFES, as safeguarding
consumer rights may be essential to building trust in the financial system. In our model, we address this
by examining correlations and ensuring model robustness, which helps keep the reliability of our

findings.

Results

Table 1 presents the descriptive statistics for the variables in our dataset.

[TABLE 1 about here]



Table 2 presents the estimated coefficients from a linear probability model examining the determinants of

mobile money account ownership for the years 2021 and 2025.

[TABLE 2 about here]

The results show that the FCP index is statistically significant but negatively associated with mobile
money ownership. Although the magnitude is small, the negative sign suggests that more comprehensive
financial consumer protection frameworks may coincide with lower levels of mobile money adoption. In
contrast, the presence of a NFIS is positively associated with mobile money account ownership. The
coefficient for the NFES is also positive and statistically significant. Countries with more developed
financial education frameworks, particularly those integrating financial literacy into public school
curricula or requiring financial institutions to provide education, tend to have higher levels of mobile

money adoption.

The results further show a negative association between gender and mobile money ownership: being
female reduces the probability of owning a mobile money account by 4.5 percentage points. This
confirms the persistence of gender gaps in digital financial inclusion, even after controlling
socioeconomic characteristics. With respect to the control variables, education exhibits a strong positive
gradient. Individuals who completed secondary school are 15.4 percent more likely to own a mobile
money account compared to those with primary education or less, while those with tertiary education or
higher show an increase of 20.9 percentage points. Income also displays a clear socioeconomic gradient:
moving up each income quintile increases mobile money ownership, with the probability rising from 3.4
percentage points (second quintile) to 16.1 percentage points (richest quintile), relative to the poorest
group. Finally, the coefficient for the year 2024 dummy suggests an overall upward trend in mobile

money adoption relative to the reference year, consistent with broader global diffusion dynamics.



Table 3 presents the estimated results of the regression for 2021.

[TABLE 3 about here]

The FCP index is negatively associated with mobile money ownership. The coefficient is larger in
magnitude compared to the model shown in Table 1, indicating that in 2021, more stringent or
comprehensive consumer protection frameworks may have been associated with reduced mobile money
uptake. The presence of a NFIS shows a positive and statistically significant association with mobile
money adoption. NFES is positive and stronger than in the model from Table 1. This may indicate that
countries with more developed financial education policies, particularly those integrating financial
literacy into school curricula or imposing education requirements on financial institutions, experienced
meaningfully higher levels of mobile money account ownership in 2021. Being female is associated with
a 3.2-percentage-point lower probability of owning a mobile money account. This confirms the
persistence of gender inequalities in digital financial access during this period. The control variables show
clear socioeconomic variations. Individuals with secondary education are 11 percentage points more
likely to own a mobile money account relative to those with primary education or less, while tertiary-
educated respondents show an even larger increase of 16.5 percentage points. Regarding the income
levels, moving from the poorest quintile to the richest increases the probability of mobile money

ownership by up to 14.2 percentage points.

Table 4 presents the estimated results of the regression for 2025.

[TABLE 4 about here]



FCP is positively associated with mobile money ownership in 2025. Unlike the negative coefficient
observed in 2021, this positive sign suggests that, by 2025, more developed consumer protection
frameworks may have contributed to strengthening trust in digital financial services, thereby supporting
adoption. NFIS also shows a strong and statistically significant positive relationship with mobile money
ownership. Interestingly, NFES is negative in 2025, in contrast with its large positive effect in 2021. The
gender gap remains substantial. Being female is associated with a 6.2-percentage-point lower probability
of owning a mobile money account, a stronger effect than in 2021. Education plays a crucial role,
completing secondary school increases mobile money ownership by 19.6 percentage points, while tertiary
education or higher increases it by 24.8 percentage points. These effects are larger than in 2021,
indicating that educational attainment became an even stronger predictor of digital financial inclusion
over time. Regarding the income levels, evolving from the poorest to the richest quintile increases the

probability of owning a mobile money account by up to 18.4 percentage points.

A comparison of the 2021 and 2025 results reveals notable shifts in the determinants of mobile money
adoption over time. In 2021, financial consumer protection index shows a negative association with
mobile money ownership, while by 2025 this relationship had become positive, suggesting that maturing
regulatory frameworks may have begun to enhance trust and support adoption. Similarly, NFIS
strengthened in 2025, indicating greater policy effectiveness as these strategies expanded and
consolidated. In contrast, NFES shifted from a strong positive predictor in 2021 to a negative one in 2025,
which might be due to programs not keeping pace with rapid digitalization, limited focus on practical
digital skills, or insufficient targeting of underserved groups with low digital literacy or device access.
Finally, structural inequalities appeared to widen, gender, education, and income gaps in mobile money
ownership increased between 2021 and 2025, highlighting persistent and deepening disparities in digital

financial inclusion despite progress in policy implementation.

Table 5 estimates the relationship between mobile money ownership and NFES across 2021 and 2025.



[TABLE 5 about here]

The results show a change in the effect of NFES during this period. In 2021, NFES was strongly positive
and statistically significant, suggesting that countries with more developed financial education
frameworks had higher rates of mobile money adoption. By 2025, however, the coefficient becomes
negative, indicating a reversal in the relationship. This model for 2021-2025 reflects an intermediate
picture, capturing the overall positive association across years but masking the contrasting dynamics
observed in the separate year-specific models. Overall, Table 5 demonstrates that the influence of
financial education on mobile money adoption is dynamic, with strong positive effects in the preliminary
period (2021) and weaker or negative effects by 2025. Those results are further described in the

appendices B and C.

Table 6 estimates the relationship between mobile money ownership and NFIS across 2021 and 2025.

[TABLE 6 about here]

In 2021, NFIS is positively associated with mobile money ownership, indicating that countries with active
financial inclusion strategies experienced higher rates of adoption. By 2025, this positive relationship
strengthens modestly, suggesting that national strategies have continued to support mobile money
adoption over time, although the year-specific effect shows some moderation. This pattern contrasts with
NFES, whose influence declined over the same period, highlighting the sustained effectiveness of policy
coordination through inclusion strategies relative to education-focused interventions. Table 6 shows the
overall positive association of NFIS with mobile money adoption across years, demonstrating that
coordinated national inclusion strategies have a robust and persistent effect on digital financial access,

even as other policy factors (like NFES) evolve in importance or direction. Overall, these results



underscore the critical role of national financial inclusion strategies in sustaining mobile money adoption
over time, providing a more consistent and enduring impact than education-focused interventions, while
persistent gender, education, and income inequalities highlight ongoing structural barriers. Those results

are further described in the appendices D and E.

To check the robustness of the linear probability model results, we estimated probit (Table 7) and logit

(Table 8) models.

[TABLE 7 about here]

[TABLE 8 about here]

The dependent variable remains binary, equal to 1 if the respondent owns a mobile money account and 0
otherwise. All models include the same explanatory variables: FCP, NFIS, NFES, gender, education

levels, and income quantiles.

Table 7 show that FCP is negatively associated with mobile money ownership, NFIS has a positive effect,
and NFES is also positive and significant. Being female reduces the probability of owning a mobile
money account. Higher education and income levels significantly increase mobile money ownership, with
secondary education and tertiary education showing the largest effects. The model is highly significant
overall and exhibits a pseudo-R? of 0.061, indicating moderate explanatory power for individual-level

data.

Table 8 confirm these patterns. FCP remains negative, NFIS positive, and NFES positive. Female
respondents are less likely to own a mobile money account. Education and income levels are consistent,

with the richest income quintile and tertiary-educated individuals showing the largest positive



associations. The model is highly significant and has a pseudo-R? of 0.061, comparable to the probit

model.

Overall, the probit and logit estimates support the results of the linear probability model, confirming the
positive roles of NFIS and NFES, particularly in early periods, the negative effect of gender on mobile
money ownership, and the importance of education and income. The robustness of these findings across
multiple estimation methods strengthens the validity of the main conclusions regarding the determinants

of digital financial inclusion.

To further assess the relationships among the policy variables, we conducted a robustness check by
regressing the FCP index on the NFES and the NFIS, using robust standard errors. The results show that
both NFES and NFIS are strongly and positively associated with FCP, indicating that countries with more
developed financial education and inclusion strategies also tend to have stronger consumer protection
frameworks. The model explains a substantial proportion of the variation in FCP (R? = 0.578), and all
coefficients are statistically significant. This evidence supports the validity of including NFES and NFIS
as explanatory variables in the main regressions on mobile money adoption and suggests that these policy

measures are closely interrelated in shaping the financial ecosystem.

Conclusions

Our findings confirm that mobile money adoption may be shaped by a complex combination of
demographic characteristics, regulatory frameworks, and national strategies, with distinct patterns across
gender and education levels. With multiple model specifications, including linear probability, probit, logit,
and robustness checks, our results consistently show that gender, education, and income are key
predictors of mobile money ownership. Women are less likely than men to adopt mobile money, while
higher educational attainment and income increase adoption probability. These patterns confirm persistent

inequalities in digital financial inclusion and underscore the need for targeted interventions.



At the policy level, national financial education strategies emerge as the most consistently positive driver
of mobile money adoption, particularly for women and less-educated individuals, highlighting the
potential of financial literacy programs to enhance digital inclusion. National financial inclusion strategies
also positively influence adoption, though effects are heterogeneous, benefits are stronger among men and
higher-educated populations, while women and lower-educated individuals experience limited gains.
Over time, NFIS effects strengthened, reflecting improved policy coordination, clearer implementation
mechanisms, and broader institutional support. In contrast, the influence of NFES declined, potentially
due to financial education programs not fully adapting to rapid digitalization, limited emphasis on
practical digital skills, or insufficient targeting of women and less-educated populations. In contrast,
financial consumer protection regulations show a negative association with adoption, suggesting that
regulatory frameworks alone may not be sufficient and may unintentionally create barriers, such as higher

compliance costs or misalignment with the practical realities of mobile money users.

These findings emphasize the importance of integrated, context-sensitive policy approaches. NFIS should
move beyond account access to focus on active usage and engagement, incorporating gender-sensitive
targets and measurable outcomes. NFES should adopt a lifecycle approach, embedding digital financial
literacy in school curricula and adult training, with tailored content for women and marginalized groups.
Consumer protection frameworks should consider women’s lower digital literacy and higher vulnerability,

promoting clear disclosure, fraud prevention, accessible redress mechanisms, and data privacy safeguards.

Theoretically, this study contributes to the literature by demonstrating the differentiated effects of
financial policies and demographic characteristics on digital financial inclusion, highlighting the
importance of intersectionality in adoption patterns. Practically, the results provide actionable guidance
for policymakers to design inclusive financial ecosystems that target women, low-income, and less-
educated populations, ensuring that regulatory, educational, and inclusion strategies work in tandem to

enhance adoption

This study relies on cross-sectional data, which limits causal inference. Key dimensions such as trust,

satisfaction, risk management, and usage of intensity are not directly captured. Future research could



employ panel data, experimental designs, or high-frequency transaction data to better understand the
causal pathways of adoption and usage. Investigating interactions between policy measures and
demographic characteristics, as well as exploring mechanisms to improve women’s engagement with

mobile financial services, would provide further actionable insights.

Recommendations based of our study

To build more inclusive financial ecosystems, we recommend that NFIS move beyond a focus on access
and place a greater emphasis on usage patterns and targets. These strategies should incorporate gender-
sensitive design and implementation, setting measurable gender targets, ensuring women’s representation
in policy dialogue, and promoting accessible, low-cost mobile financial systems that meet the diverse
needs of women across various regions and socio-economic groups. National Financial Education
Strategies should adopt a lifecycle approach to enhance financial capability, providing tailored
educational content for women and girls at critical stages such as adolescence and early adulthood. These
strategies should also address cultural and practical barriers to participation, using mentorship programs,
local languages, and partnerships with women’s networks to increase outreach. Both NFIS and NFES
should be based on high-quality, sex-disaggregated data that goes beyond access and usage to include
factors like trust, satisfaction, and the ability to manage financial risks. A coordination between the public
and private sectors would be essential to aligning these strategies, and governments should incentivize
innovations that fit women’s real financial needs—such as products that combine savings, insurance, and
credit with flexibility for informal income patterns. By integrating consumer protection, inclusive
financial education, and gender-intentional policy design, digital financial services could empower
women and contribute to building resilient, fair financial ecosystems. Finally, we recommend developing
gender-sensitive financial consumer protection frameworks that address the risks faced by women using
mobile money services. This may include enforcing clear disclosure of fees, strengthening digital fraud

prevention, ensuring accessible redress mechanisms, and promoting data privacy standards. Regulators



should collaborate with mobile money providers to design protections that consider women's lower digital
literacy and greater vulnerability to misinformation, especially in rural or underserved areas. An effective
and understandable claims process should also be in place to ensure all users, regardless of education or

access, can seek redress when needed.
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