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This paper examines the impact of financial inclusion and financial 
technology (FinTech) on women’s empowerment using panel data 
from 85 countries over four years, employing a comprehensive 
model that accounts for diverse income levels. The explanatory 
variables include FinTech and financial inclusion indicators, while 
the control variables encompass growth, inflation, education, and 
population growth. Key findings suggest that financial inclusion, 
through savings or mobile money accounts, has a significant 
impact on women’s empowerment in high-income economies. 
In upper-middle-class economies, education, inflation, and owning 
a bank account serve as crucial factors in women’s empowerment. 
Conversely, in lower-middle-income economies, education has 
a positive influence on empowerment, while financial inclusion 
through savings or mobile money exhibits a negative impact. 
The study highlights the significance of enhancing women’s 
financial literacy to improve access to financial services backed by 
contemporary FinTech and promote active economic participation. 
It emphasizes the need for crucial context-specific tactics to 
achieve successful gender equality and inclusive economic 
development. Its originality lies in its comprehensive analysis 
across income levels, uncovering complex relationships between 
FinTech, financial inclusion, and women’s empowerment. 
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1. INTRODUCTION 
 
Recently, authorities, academia, and business leaders 
have focused on financial technology (FinTech) and 

financial inclusion, as well as their responsibilities in 
strengthening the economy to meet the Sustainable 
Development Goals (SDGs). Gender equality and 
empowerment of women and girls through equal 
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access to financial services and economic resources 
is SDG 5. It also emphasises technology-based 
empowerment and financial independence laws for 
women. Reforms that guarantee women equal rights 
to economic resources, in accordance with national 
laws, including access to financial services, 
inheritance rights, ownership, and control over 
property and natural resources (United Nations 
Development Programme [UNDP], 2015), can 
demonstrate these efforts. SDG 5 also promotes 
women’s empowerment through information and 
communication technology (ICT) and the use of 
enabling technologies to increase their freedom 
and participation1. 

The World Bank estimates that 1.1 billion 
women out of a total of 2 billion lack access to 
banking services. Weak legal frameworks, restricted 
societal norms, lack of identifying documents, 
insufficient assurances, and low financial 
understanding hinder women (Demirgüç-Kunt et al., 
2020). Legal restrictions on women’s property 
ownership expand the financial inclusion gap in 
several countries (Sarma & Pais, 2011). Thus, 
the 2030 Agenda for Sustainable Development 
prioritises financial inclusion as a top policy target 
for most developing nations (Hess et al., 2021). 
Government policies are enhancing financial access, 
promoting gender equality, and advancing women’s 
economic progress. 

Additionally, FinTech solutions have created 
opportunities for women to access financial services 
more conveniently and securely, helping to bridge 
the gender gap and enhance privacy and protection 
(Loko & Yang, 2022). As shown by Sahay 
et al. (2020), digital financial inclusion has proven 
effective in reducing traditional gender disparities in 
financial access. 

Recent attention has focused on financial 
inclusion and FinTech’s impact on women’s 
empowerment, economic resilience, and well-being. 
Financial inclusion, FinTech, and women’s 
empowerment are closely linked, and this study 
utilizes empirical evidence and global data to 
demonstrate this connection. The study examines 
how financial inclusion and FinTech empower 
women. The literature will be evaluated to establish 
a theoretical framework and study model, which will 
be tested using panel data analysis on 85 nations 
over four years (2011, 2014, 2017, and 2021). After 
discussing the results, judgments and policy 
recommendations will be made. 

The structure of the paper is as follows. 
Section 2 reviews related literature. Section 3 
describes the empirical study approach. Section 4 
discusses the econometric method used to evaluate 
FinTech and financial inclusion’s impact on women’s 
empowerment worldwide. Section 5 presents 
the research findings, and Section 6 ends the study. 
 
2. LITERATURE REVIEW 
 
2.1. Financial inclusion 
 
Financial inclusion is vital to achieving the SDGs 
worldwide (Demirgüç-Kunt et al., 2020). Thus, 
developing nations are encouraging it more (Hess 
et al., 2021). The phrase “financial inclusion” was 

 
1 https://www.undp.org/sustainable-development-goals/gender-equality 

originally introduced in 1993 to emphasise 
the potential of bank branch closures limiting 
banking services (Leyshon & Thrift, 1995). Financial 
inclusion, according to the United Nations (UN) (2016), 
is the continuous provision of affordable financial 
services to the poor, enabling them to participate in 
the formal economy. Ozil (2018) increases this to 
encompass universal formal financial services. 
Financial inclusion, according to Sarma and Pais (2011), 
allows simple access to official financial systems. 

Financial inclusion means offering usable and 
cheap financial services to individuals and 
businesses, especially low-income groups and small 
and medium enterprises (SMEs), such as payments, 
savings, credit, and insurance. Financial inclusion 
enables people to utilize financial systems without 
significant barriers, according to Leyshon et al. (2008) 
and Carbó et al. (2005). According to Demirgüç-Kunt 
and Klapper (2012), inclusion requires free access 
to regulated services, including savings, credit, 
and insurance. 

Financial services help impoverished 
households avoid poverty and manage economic 
shocks, such as job loss (Demirgüç-Kunt et al., 2017). 
Financial inclusion also reduces inequality, stabilises, 
and increases growth (Wang & Guan, 2017). 
An inclusive financial system lowers transaction 
costs, interest rates, long-term growth, and 
innovation (Beck et al., 2007). Debnath et al. (2024) 
concluded that financial inclusion enhances 
economic growth and reduces inequality in South 
Asia, using data from the World Bank, International 
Monetary Fund (IMF), and UNDP. 

Furthermore, access to finance lowers 
the proportion of the working poor and supports 
entrepreneurship. For firms, it facilitates investment 
and business expansion (Demirgüç-Kunt et al., 2015). 
 
2.2. Financial technology 
 
According to Arner (2014), the term “FinTech” dates 
back to the 1990s when Citigroup launched 
the “Financial Services Technology Consortium” to 
promote technological collaboration in finance. 
Freedman (2006) defines FinTech as systems for 
modeling, valuing, and processing financial 
instruments. Schueffel (2016) views it as a new 
financial sector that utilizes technology to enhance 
financial activities, while Dorfleitner et al. (2017) 
define it as businesses that combine financial 
services with innovative technologies. 

Arner (2014) divides FinTech evolution into 
three stages: FinTech 1.0 (1866–1987), when 
financial institutions first used technology; 
FinTech 2.0 (1987–2008), when banks digitized 
traditional services; and FinTech 3.0 (2008–present), 
characterized by startups providing direct financial 
services to the public. 

Research indicates that FinTech lending has 
a significant impact on business growth and 
financial access, as evidenced by studies in Jordan 
(Alkhazaleh et al., 2023). Other studies, such as 
AlHares and AlBaker (2023) and Siddiqui and 
Rivera (2022), highlight that strong corporate 
governance fosters financial innovation and 
performance, as banks with highly educated, 
finance-oriented directors tend to offer more 
innovative financial products. The availability, 
accessibility, and security of FinTech services have 
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a significant and positive impact on customer 
satisfaction and consequently improve bank returns 
and economic growth in Jordan (Alkhazaleh & 
Haddad, 2021). 
 
2.3. Women’s empowerment 
 
The multilayered social process of empowerment 
gives people control over their lives and choices 
(Page & Czuba, 1999). Sustainable global 
development requires SDG 5 on gender equality. 
Gender inequality influences economic growth and 
long-term development through education and 
employment (Klasen, 2002; Klasen & Lamanna, 2009). 

According to the UN study Turning Promises 
into Action, the SDGs cannot be achieved without 
empowering women and maintaining gender 
equality (Banerjee, 2019). Women are empowered 
when they can make strategic life choices, according 
to Kabeer (1999). Numerous studies have 
investigated empowerment as a strategy to enhance 
women’s economic status, mobility, and decision-
making (Afrin et al., 2008). Women’s financial health 
improves with financial instruments like personal 
bank accounts (Ashraf et al., 2010; Swamy, 2014). 
Similarly, Injas and Hijab (2021) highlighted 
the financial effects of inequality by finding that 
Palestinian women professionals’ career advancement 
chances and economic involvement are restricted by 
gender-based discrimination. 
 
2.4. Women’s empowerment and financial technology 
 
Khmous and Besim (2020) found that being male, 
wealthy, and older increases the likelihood of 
financial inclusion in Middle East and North Africa 
(MENA) countries, whereas the share of Islamic 
banking decreases it. Fungáčová and Weill (2015) 
observed that Chinese women are less likely to hold 
formal accounts or loans but equally likely to 
save formally. Asuming et al. (2019) highlighted 
that women and youth should be prioritized in 
financial inclusion policies, given demographic and 
economic factors. 

Sahay et al. (2020) demonstrated that FinTech 
enhances financial inclusion and reduces gender 
gaps compared to traditional finance. FinTech 
improves privacy and security for unbanked women, 
according to Loko and Yang (2022). Adegbite and 
Machethe (2020) confirmed that digital financial 
inclusion closes gender discrepancies. Digital 
financial services promote female financial 
inclusion, but impacts differ by country, according 

to Khera et al. (2022). FinTech development also 
boosts women’s employment and income equality 
(Loko & Yang, 2022; Sioson & Kim, 2019). Thus, 
following Loko and Yang (2022), the study proposes: 

H1: Women’s empowerment helps financial 
technology adoption. 
 
2.5. Women’s empowerment and financial inclusion 
 
The Global Partnership for Financial Inclusion (GPFI) 
reflects the global effort to advance inclusive 
finance. The G20 leaders recognized financial 
inclusion as a cornerstone of global development 
and launched the GPFI’s Financial Inclusion Action 
Plan (GPFI, 2017). Beck et al. (2008) emphasized that 
access to financial services boosts economic 
performance, and gender equality is key to achieving 
this progress (SDGs). 

Financial inclusion empowers women by 
fostering monetary independence (Dobra, 2011; 
Littlefield et al., 2003). Khandker (1998) demonstrated 
that microfinance programs in Bangladesh enabled 
female clients to increase their household 
consumption and reduce poverty. Swamy (2014) 
found that women participating in self-help groups 
in India experienced higher income gains than men. 
Moreover, financial services enhance women’s 
authority in household decision-making (Karlan 
et al., 2016) and strengthen their bargaining power 
(Dupas & Robinson, 2013). 

However, both demand- and supply-side 
barriers persist (Napier et al., 2013). On the demand 
side, women face challenges such as low income, 
lack of confidence, and social norms. On the supply 
side, documentation requirements, limited bank 
branches, and male-oriented service models hinder 
access (Global Banking Alliance for Women [GBA], 
2015; Stevenson & St-Onge, 2005). Many institutions 
still perceive women as less creditworthy (Aterido 
et al., 2013; Ellis et al., 2007). These constraints 
make women more reliant on informal lenders 
and community savings groups (International 
Labour Organization [ILO], 2016). Thus, following 
Dobra (2011), the study proposes: 

H2: There is a positive relationship between 
financial inclusion and women’s empowerment. 
 
3. RESEARCH METHODOLOGY 
 
To determine the impact of FinTech and financial 
inclusion on women’s empowerment, we develop 
the following model: 

 

௜௧ܯܱܹ = ଴ߚ + ℎ௜௧ିଵܿ݁ܶ݊݅ܨଵߚ + ௜௧݊݋݅ݏݑ݈ܿ݊݅ ݈ܽ݅ܿ݊ܽ݊݅ܨଶߚ + ෍ ௞,௜,௧ݔ௞ߙ

௞

௞ୀଵ

+ ௜ (1)ݑ

 
where, WOM represents women’s empowerment; 
FinTech includes digital payments and credit and 
debit card transactions; and Financial inclusion 
involves access to and use of formal financial 
services. Current finance- and technology-inequality 
literature uses x control variables. The control 
variables are gross domestic product per capita 
growth (GDP), inflation (INF), education (EDU), and 
population growth (POP) (Park & Mercado, 2018). 

Ultimately, ݑ௜ represents the error term, which 
has a zero mean and one variance. 

This model analyzes the impact of FinTech and 
access to financial services on WOM. A panel data 
analysis of 85 nations, conducted over four years 
(2011, 2014, 2017, 2021), investigated the correlation 
between WOM, assessed through economic 
participation and opportunities, and FinTech and 
Financial inclusion. WOM assesses economic 
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engagement and prospects. Our model utilized 
the growth rate, as indicated by the yearly variation 
in per capita GDP, the inflation rate, represented 
by the consumer price index, secondary school 
enrollment as a proxy for educational attainment, 
and the annual percentage change in population as 
control variables. To mitigate endogeneity, control 
variables were temporally lagged. This survey 
quantified FinTech by the proportion of respondents 
possessing credit or debit cards (CRD_DEB). 
Two determinants evaluate Financial inclusion. 
Initially, the proportion of respondents possessing 
an account with a bank or financial institution; 
thereafter, the proportion who had obtained loans 
for any purpose from any source over the past year. 
The dependent and explanatory variables are 
subsequently delineated, followed by a description of 
the research design and methodology. 

Demir et al. (2022) modelled how FinTech and 
inclusion affect income inequality. This study 
investigates the impact of FinTech and Financial 
inclusion on reducing gender gaps. We employed 
panel data analysis to examine WOM over four years 
(2011, 2014, 2017, 2021). Alternative studies have 
used alternative methodologies. Hemmen (2019) 
analyzes FinTech innovation drivers for financial 
inclusion among emerging women using a mono-
method qualitative interview approach. Gupta 
et al. (2024) utilized structured questionnaire data 
to evaluate the role of FinTech in financial inclusion 
among Indian working women. 

Before estimation, several tests were performed 
to aid in model selection and ensure the accuracy of 
the estimated parameters. 
 
3.1. Data 
 
Data on WOM were sourced from the Gender Gap 
Reports (2011, 2014, 2017, 2021), FinTech and 
financial inclusion data from the Findex, and control 
variables from the World Development Indicators 
database. 

In 2015, the World Bank classified 85 nations 
by income. In 2015, lower-middle-income economies 

had a gross national income (GNI) per capita 
between $1,026 and $4,035, while higher-middle-
income economies had a GNI per capita 
between $4,036 and $12,475. Over $12,476 per 
capita in high-income economies. 
 
3.2. Dependent variable 
 
High unemployment, slow economic development, 
and high debt affect macroeconomic conditions in 
many countries. Women face regulatory discrimination 
in different economies, limiting their labour market 
participation. For women to engage equally in 
economic development, labour norms must be 
updated. Modifying the retirement age, expanding 
paid maternity leave, eliminating the gender pay gap 
in promotions and remuneration, and guaranteeing 
social security payments are possible changes. 

Moreover, many workplaces are male-
dominated, and sociocultural and institutional 
practices exclude women based on their gender. 
These practices confine women to specific 
professions or supporting roles in the labor market. 
In some economies, women frequently work within 
a limited range of occupations that are 
socioculturally accepted. Such sociocultural barriers, 
accompanied by rising unemployment and poverty, 
have detrimental effects on the social fabric. 
Additionally, political unrest in developing 
and underdeveloped countries aggravates these 
challenges, directly affecting women’s rights, 
particularly their freedom to work. 
 
3.3. Explanatory variables 
 
FinTech is measured by the ownership of CRD_DEB 
and engagement in digital payments, while financial 
inclusion is measured by having an account in 
a financial institution and utilizing formal financial 
services, such as borrowing and saving. 

The following table presents all variables used 
in this study, along with their definitions. 

 
Table 1. Variables description 

 
Variable WOM Economic participation and opportunity indicator 

Dependent variable 

FinTech 
Having a credit or debit card 

(CRD_DEB) 
The percentage of respondents who say they own a credit or 
debit card 

Digital payments (DIG) Made a digital payment to an internet retailer for a transaction 

Financial inclusion 

Having an account (ACC) 
The percentage of respondents who report having an account (by 
themselves or together with someone else) at a bank or another type 
of financial institution 

Borrowing some money (BOR) 
The percentage of respondents who report borrowing any money (by 
themselves or together with someone else) for any reason and from 
any source in the past year 

Control variables 

Saved at a financial institution or using a mobile money 
account (SAV) 

The percentage of respondents who say they have saved money in 
the last year using a mobile money account or at a bank, or at another 
financial institution 

GDP The annual percentage change in per capita GDP 
Inflation (INF) Consumer price index 
Education (EDU) Secondary school enrolment rate 
Population growth (POP) Annual percentage change in population 

 
4. RESULTS 
 
Our empirical strategy aims to investigate 
the impact of FinTech and Financial inclusion on 
WOM globally. Specifically, our econometric 
methodology comprises three main models, each 

based on the income category of each country. 
Accordingly, we developed three sub-models based 
on the correlation matrix results, which indicated 
the presence of multicollinearity among 
the explanatory variables. To address this issue, 
Eq. (1) is separated into three equations: one 
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regarding high-income-level economies and two 
regarding upper-middle-income economies, and 
three regarding lower-middle-income economies. 
These models are tested for each category as follows. 
 
4.1. High-income level economies 
 
A panel data analysis is performed on 35 countries 
over four years (2011, 2014, 2017, and 2021). 

We include all high-income level economies 
according to data availability. 
 
4.1.1. Correlation for high-income level economies 
 
The correlation matrix indicates multicollinearity 
among the explanatory factors. Table 2 shows 
the results. 

 
Table 2. Correlation results for high-income level economies 

 
Variable WOM POP INF GDP EDU BOR_15 CRD_DEB DIG F_I_ACC SAV 

WOM 1          
POP -0.1430 1         
INF 0.0940 0.1559 1        
GDP 0.0431 -0.2157 0.2399 1       
EDU 0.0924 -0.3949 -0.2748 -0.0893 1      
BOR_15 0.0089 0.05393 -0.1345 -0.0113 0.1010 1     
CRD_DEB 0.4404 0.0412 0.1265 -0.0714 0.1781 0.3268 1    
DIG 0.4634 0.0094 0.1274 -0.0806 0.1901 0.3342 0.9384 1   
F_I_ACC 0.4573 0.0880 0.1437 -0.0077 0.1541 0.3471 0.8486 0.9150 1  
SAV 0.1381 0.1272 0.0349 -0.0995 0.0723 0.7830 0.4807 0.4895 0.4477 1 

Source: Authors’ estimation based on World Bank data. 
 

To avoid the collinearity problem, Eq. (1) is 
separated into three equations, one regarding Financial 
inclusion and two regarding FinTech, as follows: 
 
Model 1: Financial inclusion model 
 

௜௧ܯܱܹ = ଴ߚ + ௜௧ܥܥܣଵߚ + ܣଶܵߚ ௜ܸ௧ + ௜௧ܴܱܤଷߚ + 
ܦܩସߚ ௜ܲ௧ + ௜௧ܨܰܫହߚ + ܦܧ଺ߚ ௜ܷ௧ + ଻ܱܲߚ ௜ܲ௧ +  ௜௧ݑ

(2) 

 
Model 2: FinTech model 
 

௜௧ܯܱܹ = ଴ߚ + ௜௧ܩܫܦଵߚ + ܣଶܵߚ ௜ܸ௧ + ௜௧ܴܱܤଷߚ + 
ܦܩସߚ ௜ܲ௧ + ௜௧ܨܰܫହߚ + ܦܧ଺ߚ ௜ܷ௧ + ଻ܱܲߚ ௜ܲ௧ +  ௜௧ݑ

(3) 

 
Model 3: FinTech model 
 
௜௧ܯܱܹ = ଴ߚ + ஽ா஻௜௧ܦܴܥଵߚ + ܣଶܵߚ ௜ܸ௧ + ௜௧ܴܱܤଷߚ + 

ܦܩସߚ ௜ܲ௧ + ௜௧ܨܰܫହߚ + ܦܧ଺ߚ ௜ܷ௧ + ଻ܱܲߚ ௜ܲ௧ +  ௜௧ݑ
(4) 

 
4.1.2. Hausman test for high-income level economies 
 
As indicated in Table 3, the Hausman test for model 
specification supports the fixed effect model 
because its p-value is greater than 5%. 

Table 3. Hausman specification test for high-income 
level economies 

 

Model Test summary 
Chi-sq. 
statistic 

Chi-sq. d.f. Prob. 

1 
Cross-section 

random 
34.403892 7 0.0000 

2 
Cross-section 

random 
16.089172 7 0.0243 

3 
Cross-section 

random 
27.274082 7 0.0003 

 
4.1.3. Empirical results in high-income economies 
 
Equations (2)–(4) were computed using panel 
data from 2011, 2014, 2017, and 2021 using 
generalised least squares (GLS). GLS reduces serial 
correlation and heteroskedasticity, making 
it efficient and consistent in standard error 
estimations. 

Table 4 reveals that FinTech and Financial 
inclusion are statistically significant with 
the predicted sign. The F-statistic shows 1% 
statistical significance for the models. 
 

 
Table 4. Random effects results of the determinants of FinTech and Financial inclusion 

in high-income economies 
 

Variable 
Model 1 Model 2 Model 3 

Estimated 
parameters 

t-statistic p-value 
Estimated 

parameters 
t-statistic p-value 

Estimated 
parameters 

t-statistic p-value 

Intercept 0.48 7.88 0.00 0.53 5.77 0.00 0.52 10.37 0.00 
POP -0.23 -0.66 0.51 0.18 0.27 0.79 0.04 0.12 0.90 
INF 0.00 0.03 0.98 -0.23 -1.03 0.31 -0.05 -0.73 0.47 
GDP -0.15 -0.91 0.36 -0.21 -0.94 0.35 -0.08 -0.52 0.61 
EDU 0.05 1.53 0.13 0.06 1.42 0.17 0.05* 1.71 0.09 
SAV 0.00 0.04 0.97 0.03 0.52 0.61 0.02 0.49 0.63 
BOR 0.02 0.58 0.56 -0.07 -1.00 0.32 0.00 0.05 0.96 
ACC 0.18*** 3.47 0.00       
DIG    0.14** 2.13 0.04    
CRD_DEB       0.12*** 3.55 0.00 
Durbin-Watson 
(D-W) 

1.80 1.66 1.70 

F-statistic 21.99 12.89 22.20 
Prob. (F-statistic) 0.00 0.00 0.00 
Number of 
observations 

100 100 100 

Note: Significance level: *** < 0.01; ** < 0.05; * < 0.10. Dependent variable: WOM. 
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According to the results reported in Table 4, 
the intercept in the models remains constant while 
all independent variables are zero. For all three 
models (Models 1, 2, and 3), the intercept is 
statistically significant. This suggests the existence 
of other important factors, not included in 
the models, that may influence WOM. These 
undetected variables could be cultural, social, or 
economic. 

In FinTech and Financial inclusion, POP has no 
statistically significant effect on WOM. The POP has 
no meaningful effect on WOM in Model 1, as 
the coefficients are negative. 

The results also demonstrate that INF does not 
significantly affect WOM. This implies that FinTech 
and Financial inclusion affect WOM independently 
of INF. GDP has no statistically significant effect 
on WOM. GDP coefficients are negative in all 
three models, suggesting a negative link. 

The EDU shows a moderately positive 
connection with WOM. The coefficient for education 
in Model 3 has a p-value greater than 0.10. Education 
may empower women, but the data is weak. 

Additionally, the results for the variable 
measuring savings (SAV), which refers to savings at 
a financial institution or using a mobile money 
account, indicate an insignificant relationship with 
WOM. Across the three models, the coefficients are 
remarkably close to zero, and the p-values 
are greater than five percent. 

The BOR has little effect on WOM. ACC variable 
boosts WOM. Female empowerment may depend on 
access to formal financial services. 

In Model 2, DIG has a significant impact on 
WOM, with a p-value of 0.04. Suggestion that digital 
payment techniques may empower women. 
The CRD_DEB variable was also statistically 
significant in Model 3, with a p-value less than 0.01. 

Financial services like accounts, DIG, and 
CRD_DEB empower women in FinTech and Financial 
inclusion, although GDP, INF, and POP do not. These 
aspects demonstrate the importance of Financial 
inclusion and current FinTech in gender equality and 
WOM. This shows the importance of Financial 
inclusion and current FinTech in gender equality 
and WOM. 
 
4.1.2. Upper-middle-income level economies 
 
A panel data analysis is performed on 24 countries 
over a four-year period (2011, 2014, 2017, 2021). We 
include all high-income level economies according to 
data availability. 
 
4.2.1. Correlation for middle-income level 
economies 
 
The correlation matrix indicates multicollinearity 
among the explanatory factors. Table 5 shows 
the results. 

 
Table 5. Correlation results for middle-income level economies 

 
Variable WOM SAV POP INF GDP ACC EDU DIG CRD_DEB BOR 

WOM 1          
SAV -0.0440 1         
POP -0.2475 0.0089 1        
INF 0.1944 -0.1664 0.1490 1       
GDP 0.2801 -0.0975 -0.3550 0.3666 1      
ACC 0.1413 0.5572 0.1343 0.2396 -0.0851 1     
EDU 0.2915 0.1719 -0.5781 -0.3557 0.0781 -0.0897 1    
DIG 0.1682 0.5238 0.1238 0.2718 -0.0639 0.9269 -0.0993 1   
CRD_DEB 0.0639 0.5945 0.0349 0.1624 -0.1267 0.9182 -0.0226 0.8784 1  
BOR -0.0608 0.5457 -0.2311 -0.1360 -0.1380 0.3910 0.2116 0.3286 0.4044 1 

Source: Authors’ estimation based on World Bank data. 
 
4.2.2. Hausman test for middle-income level 
economies 
 
The Hausman test for model specification supports 
the random effect model because its p-value is 
greater than 5%, as shown in Table 6. 
 

Table 6. Hausman specification test for 
middle-income level economies 

 

Model Test summary 
Chi-sq. 
statistic 

Chi-sq. d.f. Prob. 

1 
Cross-section 

random 
10.033309 7 0.1867 

2 
Cross-section 

random 
8.293173 7 0.3075 

3 
Cross-section 

random 
9.954369 7 0.1912 

4.2.3. Empirical results in middle-income 
economies 
 
Equations (2)–(4) were approximated using panel 
data from 2011, 2014, 2017, and 2021 using GLS. 
Since it reduces serial correlation and 
heteroskedasticity, GLS is an efficient method that 
produces consistent standard error estimates. 

Table 7 shows that FinTech and Financial 
inclusion variables are statistically significant with 
the expected sign. At a 1% significance level, 
the F-statistic indicates that the models are 
statistically significant. 
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Table 7. Random effects results of the determinants of FinTech and Financial inclusion 
in middle-income economies 

 

Variable 
Model 1 Model 2 Model 3 

Estimated 
parameters 

t-statistic p-value 
Estimated 

parameters 
t-statistic p-value 

Estimated 
parameters 

t-statistic p-value 

Intercept 0.52 11.46 0.00 0.53 9.01 0.00 0.53 11.59 0.00 
POP -0.15 -0.21 0.83 0.69 0.96 0.34 0.17 0.24 0.81 
INF 0.57** 2.25 0.03 0.69* 2.05 0.05 0.60** 2.28 0.03 
GDP -0.22 -1.04 0.30 -0.12 -0.57 0.57 -0.16 -0.75 0.46 
EDU 0.06* 1.68 0.10 0.09** 2.19 0.03 0.06 1.62 0.11 
SAV -0.07 -1.01 0.32 -0.04 -0.43 0.67 -0.06 -0.90 0.37 
BOR 0.07 0.85 0.40 -0.04 -0.30 0.77 0.07 0.93 0.36 
ACC 0.11** 2.21 0.03       
DIG    0.07 1.34 0.19    
CRD_DEB       0.09 1.54 0.13 
D-W 1.77 1.16 1.70 
F-statistic 2.62 1.76 2.20 
Prob. (F-statistic) 0.02 0.12 0.04 
Number of 
observations 

65 45 65 

Note: Significance level: *** < 0.01; ** < 0.05; * < 0.10. Dependent variable: WOM. 
 

According to the results reported in Table 7, 
the intercept value in the models remains constant 
when all independent variables are zero. For all 
three models (Models 1–3), the intercept is 
statistically significant. This result suggests that 
there are other important factors not included in 
the models that might influence WOM. 

The results of the POP variable have 
a statistically insignificant impact on WOM across all 
three models. Additionally, the coefficients in 
the model (Model 1) are negative for POP. 

The result of the INF variable has a significant 
influence on WOM. This means that the changes in 
WOM are related to inflation rates within the scope 
of the study. Conversely, the GDP variable has 
a statistically insignificant impact on WOM across all 
three models. Additionally, in all three models, 
the GDP coefficients are negative, indicating 
a potential negative relationship. 

Models 2 and 3 reveal a weak, positive 
correlation between EDU and WOM. This suggests 
that education could empower women. 

Saving in a bank or using a mobile money account 
(SAV) and borrowing money vary little with WOM. 

In Model 1, owning an account (ACC) has 
a beneficial effect on WOM. Access to formal 
financial services can empower women. 

The results of both DIG and having a CRD_DEB 
variable indicate a statistically insignificant impact 
on WOM. 

In general, summary findings indicate that 
education and inflation may have a significant 
positive impact on WOM within the context of 
FinTech and Financial inclusion. Also, having 
a financial account (ACC) shows a significant impact 
in some of the models. 

However, the remaining macroeconomic 
variables, such as GDP, SAV, BOR, DIG, and access to 
a (CRD_DEB), do not significantly affect WOM, at 
least within the context of this study. 
 
4.3. Lower-middle-income level economies 
 
A panel data analysis is performed on 26 countries 
over four years (2011, 2014, 2017, and 2021). 
We include all lower-middle-income economies, 
based on data availability. 
 
4.3.1. Correlation for lower-middle-income level 
economies 
 
The correlation matrix indicates multicollinearity 
among the explanatory factors. Table 8 shows 
the results. 

 
Table 8. Correlation results for lower-middle-income level economies 

 
Variable WOM SAV POP INF GDP ACC EDU DIG CRD_DEB BOR 

WOM 1          
SAV 0.1889 1         
POP 0.0506 -0.1152 1        
INF -0.0777 -0.1746 0.2810 1       
GDP -0.2847 -0.1655 0.1038 -0.0898 1      
ACC -0.0101 -0.0368 -0.0673 0.1223 -0.1273 1     
EDU 0.0348 -0.0959 -0.5246 -0.1792 -0.1668 0.1653 1    
DIG 0.2289 0.1237 -0.1296 0.1521 -0.1800 0.6808 0.0462 1   
CRD_DEB 0.1657 0.0460 -0.1303 0.1454 -0.1169 0.8366 0.0579 0.7497 1  
BOR 0.1497 0.7089 -0.0922 -0.1945 -0.1587 0.0307 -0.0262 0.0922 0.1766 1 

Source: Authors’ estimation based on World Bank data. 
 
4.3.2. Hausman test lower-middle-income level 
economies 
 
Table 9 reveals that the Hausman test for model 
specification supports the random effect model 
because its p-value is over 5%. 
 

Table 9. Hausman specification test for lower-
middle-income level economies 

 

Model Test summary 
Chi-sq. 
statistic 

Chi-sq. d.f. Prob. 

1 Cross-section random 8.581840 7 0.2841 
2 Cross-section random 11.409163 7 0.1217 
3 Cross-section random 10.215085 7 0.1767 
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4.3.3. Empirical results in lower-middle-income 
economies 
 
Equations (2)–(3) were approximated using panel 
data from 2011, 2014, 2017, and 2021 using 

GLS. Table 10 shows that FinTech and Financial 
inclusion factors are statistically significant with 
the expected sign. At a 1% significance level, 
the F-statistic indicates that the models are 
statistically significant. 

 
Table 10. Random effects results of the determinants of FinTech and Financial inclusion 

in lower-middle-income economies 
 

Variable 
Model 1 Model 2 Model 3 

Estimated 
parameters 

t-statistic p-value 
Estimated 

parameters 
t-

statistic 
p-value 

Estimated 
parameters 

t-statistic p-value 

Intercept 0.59 9.04 0.00 0.63 9.76 0.00 0.58 8.87 0.00 
POP 0.53 0.49 0.62 1.27 1.11 0.27 0.51 0.47 0.64 
INF -0.07 -0.50 0.62 -0.02 -0.15 0.88 -0.08 -0.54 0.59 
GDP -0.35 -1.22 0.23 -0.25 -0.81 0.42 -0.32 -1.13 0.26 
EDU 0.09* 1.92 0.06 0.04 0.75 0.46 0.09* 1.80 0.08 
SAV -0.30*** -2.98 0.00 -0.24** -2.35 0.02 -0.31*** -3.03 0.00 
BOR 0.21* 1.76 0.08 0.18 1.52 0.14 0.22* 1.80 0.08 
ACC -0.06 -1.05 0.30       
DIG    -0.10* -1.99 0.05    
CRD_DEB       -0.04 -0.51 0.61 
D-W 1.55 1.29 1.41 
F-statistic 2.29 2.00 2.06 
Prob. (F-statistic) 0.04 0.08 0.06 
Number of 
observations 

60.00 44.00 60.00 

Note: Significance level: *** < 0.01; ** < 0.05; * < 0.10. Dependent variable: WOM. 
 

Table 10 shows that when all independent 
variables are zero, the model’s intercept value is 
constant. Models 1–3 have statistically significant 
intercepts. This suggests that the models may 
overlook critical aspects that affect WOM. 

In Table 10, POP, INF, and GDP have 
statistically insignificant effects on WOM across all 
three models. However, EDU and saving at 
a financial institution or utilising a mobile money 
account (SAV) statistically affect WOM. 

The BOR variable is marginally significant in 
Models 1–3. The ACC variable and the CRD_DEB 
variable have a statistically insignificant impact on 
WOM. However, the DIG variable is marginally 
significant in Model 2. 

In general, education may empower women in 
FinTech and Financial inclusion. Saving or using 
mobile money accounts may also discourage WOM. 
However, borrowing may benefit. 
 
5. DISCUSSION 
 
In line with the global push for inclusive financial 
services, this study emphasizes their role in 
empowering women economically (Beck et al., 2008). 
The findings emphasise the importance of modern 
financial mechanisms in women’s economic 
empowerment. Since each income category has 
unique strengths and limitations, it is worthwhile to 
classify factor impacts by income level. 

FinTech and financial inclusion empower 
women, with variances across income levels in 
the study population. Savings and mobile money 
accounts are crucial to financial inclusion in high-
income nations. Many international financial agencies, 
such as the World Bank, have emphasized 
the importance of these financial tools. These 
nations should invest in FinTech and develop 
ways to improve women’s access to formal 
financial services. These countries can provide 
financial solutions for a wide range of people. 
Financial inclusion will reach global levels. 

However, the study’s findings indicated that 
circumstances in upper-middle-income nations 
differ. The factors affecting WOM are based on other 
foundations due to the unique challenges and 
characteristics of these nations’ economies, as well 
as their emphasis on other areas such as education, 
financial literacy, financial management, and 
combating inflation. Thus, it can be said that 
eliminating the gender gap relies on the efforts 
made by numerous nations in this category, 
including China, Malaysia, Jordan, Turkey, and 
others, to promote financial culture and women’s 
educational empowerment. Remarkably, these 
nations have announced numerous successes in 
FinTech and financial inclusion in recent years. 

The study found that the challenges facing 
the final group of countries, classified as lower-
middle-income countries, are more complex. 
Although mobile money and savings are important 
tools for financial inclusion and WOM in comparison 
to other countries, these factors unexpectedly had 
a negative impact. Therefore, in our opinion, these 
countries need to make a clear commitment to 
educational programs and increasing women’s 
financial literacy in order to fully and thoughtfully 
engage women in the economy. It is indisputable 
that financial inclusion strategies face challenges in 
nations like Bangladesh, Egypt, India, Ukraine, and 
many more. 

In conclusion, it can be stated that this 
study highlights the importance of developing 
comprehensive policies tailored to diverse economic 
environments, considering each one’s unique 
challenges and its respective political and financial 
capacities. Since education has a demonstrable 
positive impact on WOM on cultural, social, and 
financial levels, there can also be agreement on 
the significance of promoting financial culture and 
education in each of these nations (Kabeer, 1999). 
Numerous studies have demonstrated the long-term 
benefits of education for increasing WOM and, 
consequently, eliminating the gender gap. 
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Thus, decision-makers must understand 
the diverse and complex relationships within each 
classification, according to income levels, to develop 
policies related to comprehensive development, 
WOM, and improving various economic indicators. 
Therefore, to develop effective policies related to 
comprehensive development, WOM, and improving 
various economic indicators, decision-makers must 
comprehend the complex relationships within each 
income level classification. Thus, economic policies, 
financial inclusion policies, and financial culture 
must be tailored to implement FinTech programs in 
a manner that aligns with the economic environment 
and challenges of each country group (Sahay 
et al., 2020). 
 
6. CONCLUSION 
 
Based on a sample from 85 countries across four 
years (2011, 2014, 2017, 2021), to study 
the relationship between women’s empowerment, 
measured by economic participation and 
opportunity, and FinTech and financial inclusion. 
FinTech refers to digital payments and the use of 
credit and debit cards, while financial inclusion 
involves utilizing formal financial services. 

Increased knowledge, credit or debit cards, 
formal financial services, and digital payment 
systems may empower women in high-income 
economies, according to panel data analysis. Women’s 
empowerment in upper-middle-class economies is 
influenced by inflation, education, and access to 
formal financial services. We found that education 
may empower women in FinTech and inclusivity. 
Saving and mobile money accounts may also hinder 
women’s empowerment. In contrast, borrowing 
money may benefit lower-middle-income economies. 

In high-income economies, education, access to 
formal financial institutions, and digital tools, such 
as FinTech, empower women; however, inflation and 
financial literacy still hinder many. To bridge this 
gap, governments and institutions can focus on 
expanding financial education, innovating inclusive 
financial products, and building accessible digital 
payment systems, while also addressing inflation 
and encouraging responsible borrowing. By working 
together, stakeholders can ensure that these solutions 
are adapted to fit different cultural and economic 
contexts, thereby supporting women’s empowerment. 

However, this research has certain limitations 
that should be acknowledged. The analysis relies on 
aggregate country-level data, which may overlook 
within-country variations and contextual differences 
affecting women’s empowerment. The 2011–2021 
study period may not completely represent recent 
FinTech advances or post-pandemic financial 
inclusion patterns. Data constraints prevented 
measurement of cultural norms, digital infrastructure 
quality, and policy efficacy. Future studies could 
utilize micro-level data, qualitative methods, or 
country-specific case studies to gain a deeper 
understanding of FinTech, financial inclusion, and 
women’s empowerment. 

In conclusion, FinTech can empower women by 
tackling gender inequities in financial inclusion with 
focused initiatives, strong policy frameworks, and 
continued financial literacy and education. These 
measures will enable women to fully engage in 
economic development and achieve the SDGs, 
especially gender equality and inclusive growth. 
Future research should empower women. Results 
reveal that models may overlook other elements 
affecting women’s empowerment. Social norms, 
government regulation, and macroeconomic factors. 
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APPENDIX 
 

Table A.1. Countries categories 
 

Category Country 

High-income countries 

Austria, Belgium, Canada, Chile, Croatia, Cyprus, the Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Korea, Rep., Latvia, 
Lithuania, Malta, the Netherlands, New Zealand, Poland, Portugal, Saudi Arabia, Singapore, 
the Slovak Republic, Slovenia, Spain, Sweden, the United Arab Emirates, the United Kingdom, 
the United States, Uruguay 

Upper-middle-income countries 
Albania, Argentina, Armenia, Brazil, Bulgaria, China, Colombia, Costa Rica, Dominican 
Republic, Ecuador, Georgia, Jordan, Kazakhstan, Lebanon, Malaysia, Mauritius, Moldova, 
Panama, Peru, Romania, Russian Federation, South Africa, Thailand, Türkiye 

Lower-middle-income countries 

Algeria, Bangladesh, Bolivia, Cambodia, Egypt, the Arab Republic, El Salvador, Ghana, 
Honduras, India, Indonesia, Iran, the Islamic Republic, Kenya, the Kyrgyz Republic, Mongolia, 
Nepal, Nicaragua, Nigeria, Pakistan, the Philippines, Senegal, Sri Lanka, Tajikistan, Tanzania, 
Ukraine, Zambia, Zimbabwe 
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