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Abstract
The increased accessibility and adoption of FinTech in emerging economies prompts researchers to investigate its moderating
impact on the prevalent determinants of financial literacy. This research investigates the influence of demographic, socio-eco-
nomic, psychological, and FinTech innovation factors on mitigating the financial literacy gap. Structured questionnaires were
used to obtain primary data from the 1,100 Saudi potential participants. The descriptive and inferential statistics were com-
puted using the Statistical Package for Social Sciences. The study findings revealed that FinTech innovation as a moderating
variable has a limited impact on closing the financial literacy gap. Besides, marital status, income, spouse’s educational back-
ground, as well as psychographic characteristics like ‘‘present financial situation,’’ ‘‘meet monthly payments,’’ ‘‘future is hope-
less,’’ and ‘‘don’t expect change’’ have a bearing on the financial literacy gap. Additionally, women lacked confidence when
responding to queries on financial literacy. Finally, the study concludes with implications for the policy-making bodies.
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Introduction

According to the 2019 OECD report, ‘‘Financial literacy
is knowledge and understanding of financial concepts and
risks, as well as the skills and attitudes to apply such
knowledge in order to make effective decisions across a
range of financial contexts, to improve the financial well-
being, and to enable participation in economic life.’’
There are wide-ranging theoretical and empirical studies
documenting lower financial literacy levels among females
compared to their male counterparts in developing or
even developed countries (Bucher-Koenen et al., 2017;
Klapper & Lusardi, 2020; Lusardi & Mitchell, 2023).
Accordingly, about 50% of the 1.7 billion financially
excluded persons are from developing nations, with
women accounting for 56%. One of the reasons for this
situation is a lack of financial literacy (Global Findex
Report, 2017). Women with insufficient financial knowl-
edge may be more likely than men to lack self-confidence
(Bucher-Koenen et al., 2021; Lusardi & Mitchell, 2023),
more affected by the scale of over-indebtedness and less

financially prepared during the COVID-19 pandemic
(Kurowski, 2021). Women are also more likely to live lon-
ger than their husbands, so if their husband dies, they
must assume financial responsibility for managing their
wealth. Family obligations also disrupt their careers, lead-
ing to lower income and retirement advantages. These all-
increase women’s vulnerability to financial instability as
they age (Lee, 2003; Weir & Willis, 2000).

Four facts motivated this research. First, when it
comes to financial inclusion, there is a clear gender gap.
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In high-income and developing economies, women are
much less likely to have access to formal credit (World
Bank, 2013). Women lacked savings buffers and were less
financially secure than men even before the COVID-19
crisis (Hasler & Lusardi, 2019). They were also less likely
to have pensions and to invest in high-yielding, risky
assets (Fornero & Lo Prete, 2023; Lusardi & Mitchell,
2008).

Second, a consistent and widespread gender disparity
in financial literacy exists in both developed and develop-
ing economies (Bucher-Koenen et al., 2017, 2021;
Klapper & Lusardi, 2020; Lind et al., 2020; OECD,
2022; Tinghög et al., 2021; Yabokoski et al., 2022). In
particular, Lusardi and Mitchell (2023) argued that in
addition to being widespread in the general population,
financial illiteracy differs substantially between gender
groups and may contribute to other forms of economic
disparities.

Third, the factors that lead to gender disparity remain
poorly understood and are the topic of ongoing studies.
According to Preston and Wright (2019), human capital
characteristics such as age and education play no role in
explaining the financial disparity; however, labor market
determinants like union membership, sector, labor mar-
ket status, occupation, and industry are critical, account-
ing for approximately 16% of the disparity.

The fourth is the effect of FinTech innovation on
financial education that can help companies make bigger
profits and bridge the genuine financial gender gap
(Arner et al., 2020; Frame et al., 2019; Thakor, 2020).
FinTech is one of the areas that is growing at the quick-
est rate, according to the FinTech Saudi annual report
2022. From 2018, the number of FinTech companies in
the kingdom has increased dramatically by 14.7 times.
FinTech encompasses a wide range of services that
can be used to educate different groups (depending on
age, income, lifestyle, etc.) about money matters.
Nevertheless, most emerging market studies on the
financial literacy gap have concentrated on socio-
economic, psychological, and demographic characteris-
tics, which has limited their capacity to capture a wide
variety of crucial elements.

This research is one of the few to include the role of
FinTech adoption in preventing financial literacy
inequalities in Saudi Arabia, an Arabic-speaking coun-
try. The study is also the first to focus on basic and
advanced financial literacy among Saudi employees, uti-
lizing Lusardi and Mitchell’s questions. It also broadens
the pool of knowledge and skills that regulators can
incorporate to make policy decisions.

As the points above show, financial literacy is crucial
for both men and women. Thus, this study aims to
broaden current financial knowledge by focusing on (1)
the extent to which Saudi men and women employees

are financially literate, (2) whether there is a difference in
their financial literacy level based on demographic, psy-
chological, and socio-economic characteristics, and (3)
testing the moderating impact of FinTech on financial
literacy gap. The research is divided into five sections.
Section one introduces the research topic. Section two
discusses the literature review. Section three displays the
methodology, section four includes the analysis of data,
and section five emphasizes the discussions and results.

Review of the Literature

Financial literacy is acquiring financial education that
helps a person understand financial concepts, including
risk, to make decisions that enhance financial wellbeing
(Miller, 2001). Acquiring financial knowledge is of cru-
cial significance. Individuals who lack financial knowl-
edge come across many hurdles concerning handling and
managing their money (Ahmad et al., 2018). Although
many factors influence the financial literacy level, this
study revolves around the factors that comprise the
demographic, socio-economic, psychological, and
FinTech elements and evaluates their influences on
reducing the financial literacy gap.

Gender and Financial Literacy

Determining what leads women to have low financial
knowledge levels is critical given changing demographic
trends, financial decision shifts, and financial technology
(FinTech) development among the different financial
institutions. Around the world, there is typically a finan-
cial literacy persistent gender gap, with men outperform-
ing women (Klapper & Lusardi, 2020; Koenen et al.,
2021; Lind et al., 2020; Lotto, 2020; Lusardi & Mitchell,
2023; Sconti & Fernandez, 2023; Swiecka et al., 2020;
Tinghög et al., 2021; Yabokoski et al., 2022). In this
regard, theoretical and empirical studies have documen-
ted lower financial literacy levels among females than
their male counterparts in developing or developed coun-
tries (Klapper & Lusardi, 2020; OECD, 2022). Thus,
women who lack financial literacy may be more likely
than men to experience low retirement confidence.
(Fornero & Lo Prete, 2023). When considering demo-
graphic characteristics, qukasz (2021) found that women
were surprisingly more affected by the scale of over-
indebtedness and their personal finances and were less
prepared for the COVID-19 pandemic. According to Li
(2018), single women have a more challenging time
repaying debt than single men, suggesting that there are
gender disparities in borrowing and debt management.
More recently, Lusardi and Mitchell (2023) claimed that
women have an 8% lower chance than men of answering
the interest rate question correctly, 10% less likely to
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understand inflation, and 17% less likely to understand
risk diversification, potentially contributing to various
additional kinds of economic and financial decisions
inequality like debt management, stock market participa-
tion, wealth accumulation and management, and retire-
ment planning. Similarly, Sconti and Fernandez (2023)
discovered that certain groups, like women, have low
financial education. They asserted a significant gender
disparity in risk understanding, with only 44% of women
correctly answering the question about risk diversifica-
tion, compared to 55% of men. These findings are signif-
icant since women may be less likely to use financial
products or invest in the stock market due to financial
illiteracy (Ansar et al., 2023; Bannier et al., 2019).

Demographic Characteristics and Financial Literacy
Disparities

A study examining the financial literacy level among
non-commerce students revealed that most male students
under 26 were more financially literate than their coun-
terparts (Liaqat et al., 2021). In other studies that were
conducted to gauge the influence of demographic charac-
teristics on financial literacy, it was discovered that age,
gender, and education level impact the financial literacy
level (Kiliyanni & Sivaraman, 2016; Potrich et al., 2016;
Santini et al., 2019). Fornero and Lo Prete (2023)
claimed that women are more likely to live longer than
their husbands, so if their husband dies, they will have to
take financial responsibility to manage their wealth.
Besides, because they have a longer life expectancy, older
women are more likely to be poor than older men.
Family obligations often disrupt their careers, resulting
in lower earnings and retirement benefits. Therefore,
enhancing pension financial literacy among women
becomes critical to properly planning their retirement.
These disadvantages increase women’s vulnerability to
financial insecurity in old age (Fornero and Lo Prete,
2023; Lee, 2003; Weir & Willis, 2000). According to
Farrar et al. (2019), as people age, the level of financial
literacy increases, and, per Agarwal et al. (2009), people
aggregate more financial knowledge as they age.

Researchers also revealed that the education level
positively and significantly influences the financial lit-
eracy level is influenced by the education level and the
impact is positive and significant (e.g., Albeerdy &
Gharleghi, 2015; Kiliyanni & Sivaraman, 2016).
Education is pivotal in financial literacy, echoing psy-
chological theories highlighting cognitive capabilities
(Gill & Prowse, 2016; Lusardi et al., 2010). According to
the social learning theory, the education level of parents
and spouses positively influences financial literacy, and
capable parents and spouses can reduce the financial lit-
eracy gap (Mahdavi & Horton, 2014; Pinto, 2005). It is

also evident from the results of Erg€un (2018) and
Lusardi and Mitchell (2011) that the higher the educa-
tion level, the higher the financial literacy level will be.
Besides, Zissimopoulos et al. (2008) and Bucher-Koenen
et al. (2017) found that unmarried women, especially
divorced women, had significantly lower capital than
married and unmarried men. However, according to
Preston and Wright (2019), human capital characteristics
such as age and education do not explain the financial
gender gap. Their results showed that labor market
determinants such as sector, occupation, industry, union
membership, and labor market status are substantial,
accounting for roughly 16% of the disparity.

Socio-economic Characteristics and Financial
Literacy Disparities

Liaqat et al. (2021) investigated the level of financial lit-
eracy among students at private universities, and their
findings revealed that students whom family members
advised, studied finance as a minor, had a bank account,
and had a higher parental income displayed greater
financial knowledge. The social circle, comprising the
family, friends, and relatives, influences financial lit-
eracy. People who have financial advice bestowed upon
them by their social circles are more financially literate
than those who are not (Ergun, 2018). The family’s pri-
mary source of financial information is the parents, who
provide financial information that helps a child take care
of personal finances (Nidar & Bestari, 2012). The child’s
family background has a crucial bearing on the child’s
financial literacy. A child from a financially sound family
has more opportunities to accomplish a greater financial
literacy level (Erner et al., 2016).

However, occupation and employment had a consid-
erable influence on financial literacy. Notably, people
who specialized in finance were found to be more finan-
cially literate than those who did not have a specialty in
the finance stream (Kadoya & Khan, 2020). Lusardi and
Mitchell (2011) found that financial literacy levels were
higher for those who were employed than those who were
not. According to Lusardi and Tufano (2015), income
and assets, which are socio-economic factors, positively
influence financial literacy. However, Kadoya (2020)
found that employment status did not elevate the finan-
cial literacy level, but years of work experience did.

Psychological Factors in Financial Literacy

Based on the theory of social identity of Akerlof and
Kranton (2000), Cwynar (2021) investigated the origins
of gender disparity in financial literacy. According to this
theory, all individuals are assigned to one of two abstract
social groups: ‘‘male’’ or ‘‘female.’’ These groups include
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behavioral prescriptions and socially ideal gender roles.
Violating these prescriptions can be costly or harmful to
individuals who deviate from the social norms because it
will bring adverse implications (distress, discomfort, dis-
agreement, worsening happiness). To comply with social
norms, women may avoid participating in financial activ-
ities, delegate economic responsibilities to their partners,
and not invest their time and efforts in acquiring finan-
cial knowledge and skills. This rationale indicates that
men have greater confidence than women in their finan-
cial skills (Barber & Odean, 2001; Bucher-Koenen et al.,
2021; Lučić et al., 2020; Lusardi & Mitchell, 2023).

Numerous research investigations have shown that
when it comes to tasks that men have traditionally per-
formed and are seen as masculine, gender disparities in
confidence are most pronounced (Beyer & Bowden,
1997; Bottazzi & Lusardi, 2021; Deaux & Emswiller,
1974). Driva et al. (2016) indicated that women suffer
from inequalities in the resources provided for financial
literacy due to different stereotypes and beliefs. Similarly,
Tinghög et al. (2021) used data from the Swedish
Standardized Scholastic Aptitude Test to investigate if
the observed financial education gap can be recognized
in non-numerical contexts, whether it is connected to
financial matters confidence or whether it is related to
stereotype threat, which postulates that ingrained biases
regarding gender and finance limit women’s performance
in financial tasks. They asserted that the financial gender
gap is robust in non-numerical financial contexts and
cannot be attributed to differences in confidence.
Moreover, their mediation analysis results revealed a
strong indirect relationship between gender and financial
knowledge via financial anxiety, implying that the stereo-
type of women in the financial domain may partially
explain the observed gender gap.

Bucher-Koenen et al. (2021) revealed that women’s
lower confidence levels account for about one-third of
the financial literacy disparity. They also claimed that
both confidence and financial knowledge explain stock
market participation. On average, women are found to
make more cautious investments; that is, they are more
likely to purchase fixed-income instruments and own
fewer stocks than men (Almenberg & Dreber, 2015;
Ansar et al., 2023; Sundén & Surette, 1998). Relevantly,
given the current crisis due to COVID-19, it was discov-
ered that women are less confident in their ability to
withstand a financial shock and are more financially fra-
gile (Hasler & Lusardi, 2019). Similarly, investing in risk-
ier assets, Cupák et al. (2021) highlighted the importance
of self-confidence in financial literacy.

The American Psychiatric Association (2013) describes
anxiety as a condition marked by feelings of elevated ten-
sion and worries. Anxiety obstructs people’s happiness
and adversely affects their quality of life, influencing

financial literacy (Hofmann et al., 2010). Anxiety is
another psychological factor that has an impact on finan-
cial literacy. Indeed, Hayhoe et al. (2012). A study
revealed that when people have low anxiety levels, they
are more inclined to engage themselves in good financial
behavior.

Finally, future orientation is another psychological
factor that affects the level of financial literacy. People
who are futuristic and give more importance to the future
than the past or present dedicate more time to acquiring
more financial education, which affects their savings
behavior (Kadoya, 2020).

FinTech Adoption and Financial Literacy

While FinTech, such as mobile phones and the Internet,
have made access to finance easier, faster, and less expen-
sive, increasing financial literacy in the past decade, the
impact on gender gaps has varied across countries.
FinTech companies leverage different digital services and
meet customers halfway with simplified products. Mobile
payments, robotic process automation (RPA), artificial
intelligence (AI), blockchain, cryptography, biometrics,
identity management, and cyber protection in online
banking solutions contribute to personally educating cus-
tomers, building trust, and ensuring continuous usage
(Frame et al., 2019; Frost et al. 2019).

In emerging markets, more people can afford
Smartphones every year. With moderate digital literacy,
these users can access new financial education channels
via dedicated apps and web applications. Many FinTech
companies are creating interactive online educational
platforms and investing in agent-to-user interaction,
which has been a critical driver of adoption and success
over the last 10 years. Financial literacy programs can
effectively provide low-income families with the informa-
tion and instruments necessary to manage money and
make informed financial decisions at a lower cost by uti-
lizing new FinTech (Arner et al., 2020; Thakor, 2020).

In banking and the financial services sector (FSI), the
application of AI-based systems holds promise for facili-
tating safer and quicker transactions, stimulating crea-
tive credit scoring, boosting product development and
segmentation, and streamlining customer onboarding
and verification procedures through Digi-ID solutions
(Biallas & O’Neill, 2020). Aicha (2023) discovered that
FinTech can improve financial literacy among low-
income individuals. She did a study in Kenya and discov-
ered that FinTech products like mobile money can assist
in enhancing financial awareness and access to financial
services among low-income people. Similarly, Goswami
et al. (2023) asserted that FinTech can make financial
data more accessible and understandable. The study sur-
veyed 1,000 people in India’s six states and discovered
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that FinTech organizations, such as microfinance institu-
tions, can leverage technology to give financial informa-
tion and services to those living in rural areas.

Consequently, the future of FinTech has enormous
potential for all people, including Saudis. As a result of
the projected benefits, the future of fintech has enormous
potential for all people, including Saudis. According to
the 2021 Saudi FinTech report, cashless activity is pre-
dicted to increase due to development in e-commerce,
greater digital payments infrastructure, and government
assistance. Moreover, FinTech advances could benefit
disadvantaged groups disproportionately (Lee et al.,
2021; Ouma et al., 2017).

However, evidence on whether FinTech helps to close
the gender gap in the access to and use of financial ser-
vices is scarce. There is evidence that FinTech
Ecosystems (FEs) have gender parity gaps that go
beyond the fact that most FinTech start-ups operate at
the nexus of three traditionally male-dominated fields:
technology, finance, and entrepreneurship (Kelly &
Mirpourian, 2021; Ryll et al., 2021). In addition, the FSI
has interconnected supply-side and demand-side
dynamics that perpetuate gender disparities in an FE.
Technology is not neutral, as evidenced by many weal-
thier economies with greater AI maturity (Han, 2021).
AI, in particular, is inherently biased and can amplify
pervasive gender and racial discrimination in its
deployed ecosystems (Buolamwini & Gebru, 2018;
Niethammer, 2020; West et al., 2019).

In line with the preceding literature discussion, the fol-
lowing hypotheses are posited:

H1. There is a significant difference in financial literacy
scores among males and females.
H2. Demographic characteristics have a significant
impact on financial literacy disparities.
H3. Socio-economic aspects play a substantial role in
financial literacy disparities.
H4 .Psychological factors have a significant role in
explaining the financial literacy gap.
H5. FinTech adoption decreases the financial literacy
difference.

Materials and Methods

The type of research is descriptive and explanatory. The
key objective of this research is to explore the basic and
advanced financial literacy among the men and women
in the Kingdom of Saudi Arabia. The research intends to
investigate the impact of demographic, psychological,
and socio-economic characteristics, and the impact of
FinTech on financial literacy disparities. The research
used primary and secondary sources (FinTech Saudi
Annual Report, 2022). Primary data were collected by

administering structured questionnaires, while secondary
sources were utilized to identify the FinTech items avail-
able to Saudi citizens.

The questionnaire was divided into three parts. Part
A comprised questions on the respondents’ socio-
demographic profile, like age, marital status, income
level, and place of residence. Part B comprised questions
on measuring basic and advanced financial literacy lev-
els. Questions pertain to knowledge on numeracy, com-
pound interest, inflation, time value of money, stocks,
stock market functions, bonds, bond maturity, bond
prices, mutual funds, risk, returns, and diversification.
The questions were drawn from Lusardi and Mitchell
(2011, 2017) and Maarten van Rooij et al. (2011). Part C
comprised questions on psychological factors. Part D
included FinTech questions. Accordingly, these are a set
of FinTech questions: (Q1) FinTech apps such as
Ziggma, eSignal, Sigfig, and IBM Watson Analytics
enhance the financial knowledge of users by providing
practical exposure; (Q2) FinTech apps such as PayPal,
Google Pay, and Apple Pay eases the financial transac-
tions through digital payments; (Q3) FinTech apps such
as Mobile Banking apps and Chime keep users informed
about their bank account information; (Q4) Investment
related fintech apps such as robo-advisors, MI Finance,
etc. encourage savings habits amongst people; (Q5) AI
tool ‘‘Robo-Advisors’’ which is part of FinTech leads to
greater knowledge on financial literacy and vice-versa;
and (Q6) AI Tool ‘‘Chatbot,’’ which is part of FinTech,
positively impacts on financial literacy.

Saudi men and women comprised the study’s popula-
tion; employees from various colleges were examined.
The study’s sample size was 1100 random sampling units.
Out of 1,100 Saudi employees, 1,029 responded. IBM
SPSS (Statistical Package for Social Sciences) was used
to compute descriptive statistics such as mean scores and
Standard Deviation and inferential statistics such as
t-Test, ANOVA, and regression models.

Results

Results of Three-Fold Blinder-Oaxaca Decomposition

Table 1 displays the summary statistics of the distribu-
tion of male and female respondents demography-wise.
The age range 20 to 30 accounted for 70% of the female
sample, whereas the age group 41 to 50 accounts for
73% of the male sample. Many male respondents (57%)
have a finance background compared to 43% of females.
In this regard, 70% of women respondents had only
completed secondary school, while 83% of men had com-
pleted post-doctoral studies. As for location, most urban
respondents (53%) were females. Among the sources of
income, women comprised 53%, the salaried majority,
55% are male, and the women formed a major part 71%
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of the income group, which is less than $ 5,000 per
month, mainly because they depend on rewards and also,
they engage in small business. The findings also showed
that most single respondents (65%) were women.

The ANOVA test for mean financial literacy showed
that the scores significantly differed among the groups
within each variable, as the significance of all these

variables was less than 0.05. These are marked with
‘‘***’’ against each F value, displayed in the last column
of Table 1. These results are consistent with the findings
of Barber and Odean (2001), Bucher-Koenen et al.
(2021), Lusardi and Mitchell (2023), and Lučić et al.
(2020), who documented that men and women have sig-
nificant differences in their financial skills. The results
support our first hypothesis (H1), which presumes that
there is a significant difference in financial literacy scores
between males and females. Similarly, the findings sup-
port the past literature, which revealed that socio-
demographic characteristics, such as age, education, and
marital status, significantly influence financial literacy
(Li, 2018; qukasz, 2021). They found that single women
have a more challenging time repaying debt than single
men, suggesting that there are gender disparities in bor-
rowing and debt management. This result aligns with
hypotheses two and three (H2 &H3), positing that demo-
graphic characteristics and socio-economic aspects sig-
nificantly impact financial literacy disparities.

Table 2 presents the summary statistics of responses
to the psychographic questions, in which the mean dif-
ferences in financial literacy (FL) scores can be observed.
The scores are substantially higher for males. Only for
the first question, ‘‘present financial situation,’’ were the
FL scores not statistically different. This finding clearly
shows that women agree on ‘‘cannot reach goal,’’ ‘‘future
is hopeless,’’ ‘‘don’t expect change,’’ and ‘‘no use trying,’’
whereas men agree less on these factors, which have a
negative attitude aspect which probably indicates that
they are low on confidence. The result is consistent with
the findings of Kadoya and Khan (2020), who revealed a
significant influence between psychological factors and
financial literacy. The result supported hypothesis four
(H4), which predicted that psychological factors signifi-
cantly explain the financial literacy gap.

Table 3 displays the responses to the fintech questions
where the scores are significantly different for ‘‘ease of
transaction, fintech updates us, and it encourages sav-
ings,’’ with males having a higher score as the mean dif-
ference is positive. This result is due to males’ better
adoption of fintech as they would have experienced its

Table 1. Statistics of Demographic Variables with F test of
Financial Literacy Scores by Gender (N = 1,029).

Marital status
21.08***

Male Female Male Female

20–30 Years 30% 70% 8 5
31–40 Years 56% 44% 8 5
41–50 Years 73% 27% 9 6
.50 Years 72% 28% 9 5
Marital status 11.00***

Single 35% 65% 8 5
Married 63% 37% 9 5
Widowed 53% 47% 8 4
Divorced 56% 44% 9 6

Education 16.70***
Schooling 29% 71% 8 5
Diploma 53% 47% 9 7
Bachelor 61% 39% 8 5
Master’s 80% 20% 9 8
PhD 59% 41% 8 6
Post-doctoral 83% 17% 8 6

Monthly income ($) 36.78***
\$5,000 29% 71% 9 6
$5,000–10,000 59% 41% 7 5
$10,001–15,000 89% 11% 8 4
.$15,000 73% 28% 6 4

Source of income 7.63***
Rewards/Grants 47% 53% 9 6
Family 58% 42% 9 7
Salaried 55% 45% 9 5
Business/Profession 48% 52% 8 5
No income 51% 49% 7 4

Location 12.68***
Urban 47% 53% 9 5
Rural 84% 16% 8 6

Background 11.00***
Finance 57% 43% 9 5
Non-finance 41% 59% 8 5

Table 2. Summary of Psychographic Questions.

Parameter Mean difference Std. Error Mean t df Sig (two-tailed)

Present finance situation 0.13 0.08 1.74 1,027 0.08
Able to meet monthly payment 0.44 0.08 5.48 1,027 0.00
Cannot reach goal 0.54 0.08 6.71 1,027 0.00
Future is hopeless 0.67 0.08 8.51 1,026.64 0.00
Don’t expect change 0.21 0.08 2.60 1,027 0.01
No use trying 0.58 0.08 7.63 1,026.72 0.00
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benefits. There is no difference in responses to ‘‘fintech
leads to better knowledge, better financial literacy, and
that chatbots improve financial literacy.’’

Table 4 compares and summarises the average scores
of ‘‘don’t know responses’’ gender-wise and according to
basic and advanced financial literacy. The average num-
ber of the ‘‘know responses’’ for females was higher at
1.86 compared to 0.86 for males, indicating that males
chose the ‘‘don’t know options’’ less than females. In
advanced financial literacy, it was 3.62; in males, it was
2.22. The overall average of the ‘‘don’t know option’’
was 5.48 for females and 3.06 for males.

Looking into the average correct options chosen, the
males were higher at 2.62, 5.82, and overall, 8.44 correct
answers compared to 1.83, 3.37, and 5.19 correct
answers, respectively, by females in the basic, advanced,
and overall scores.

Table 5 summarises the ‘‘don’t know responses’’ to
the 16 basic and advanced questions on financial literacy.
The overall data shows the percentage of the ‘‘Don’t
know’’ answers to each question by the 1,029 respon-
dents of all education backgrounds divided by gender.
The last two columns include only data from respondents
who hold an education like a degree, master’s, Ph.D.,
and Post Doc. Both overall and educated women selected
the ‘‘don’t know option,’’ indicating a lack of confidence
compared to men. Only two questions relating to stock
markets (Q6 and Q7) were marginally better for females
than males. The maximum difference was related to the
inflation question, which was 43.29%. The maximum
difference for the same questions between males and

females in the higher-educated class was 4.83%. The low-
est difference was for the money illusion question, which
was 7.1% overall, and the minimum difference was for
the same money illusion question, which was 2.79%.

Table 6 summarizes the various independent sample t-
test scores for gender, location, and background, which
were statistically significant with t values 20.31, 24.91,
and 3.32 with df of 950.38, 179.12, and 1,027, respec-
tively. FL scores significantly differed between males and
females, urban and rural respondents, and respondents
with financial and non-financial backgrounds. Marital
status comparison between single and married had a sig-
nificant difference in the financial literacy scores with a
significance level of 0.00. Married men had higher finan-
cial literacy scores, averaging 7.32 correct answers. This
result is consistent with the previous literature, which
documented that FinTech can aid in improving financial
literacy among low-income individuals. Accordingly, the
2021 Saudi FinTech report showed that cashless activity
is predicted to increase due to development in e-com-
merce, greater digital payments infrastructure, and gov-
ernment assistance. Similarly, FinTech advances could
benefit disadvantaged groups disproportionately (Aicha,
2023; Lee et al., 2021; Ouma et al., 2017). The results
support our hypothesis five (H5), which presumes that
fintech adoption decreases the difference in financial
literacy.

The independent samples t-test scores for the FinTech
question examined whether the FL scores differed signif-
icantly for males and females. For the three FinTech
variables, ‘‘higher financial knowledge,’’ ‘‘better financial

Table 3. Summary FinTech Questions.

Parameter Mean difference Std. error mean t df Sig (two-tailed)

Higher financial knowledge 20.14 0.20 20.69 1,027 0.49
Ease transaction 0.38 0.19 2.04 1,027 0.04
Update us 0.33 0.07 4.8 1,026 0.00
Encourage savings 0.29 0.07 3.99 1,027 0.00
Better financial literacy 20.07 0.08 20.87 1,019 0.39
Chatbot improves financial literacy 20.03 0.08 20.42 1,027 0.68

Table 4. Comparison of Basic and Advanced Financial Literacy by Gender.

Min. Max. Mean Std. Deviation

M F M F M F M F

Marks in basic FL 0 0 5 5 2.62 1.83 1.10 1.25
Don’t know basic FL 0 0 5 5 0.84 1.86 1.02 1.67
Marks in advanced FL 1 0 10 9 5.82 3.37 1.75 2.00
Don’t know advanced FL 0 0 8 9 2.22 3.62 1.81 2.67
Total score 2 0 15 13 8.44 5.19 2.25 2.82
Don’t know 0 0 12 13 3.06 5.48 2.46 3.96
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knowledge, and ‘‘chatbot can improve financial literary,’’
the differences between the answers of males and females
were statistically insignificant values of all three were
0.49, 0.39, and 0.68, respectively. For the three FinTech
variables, ‘‘it eases transactions,’’ ‘‘updates us,’’ and
‘‘improves ‘‘financial literacy,’’ the answers of males and
females were statistically different with values of all three
were 0.00.

The results of the independent sample t-tests, which
compared the scores of the males and females concerning
answers to the psychographic variables, show that only
scores on present financial knowledge were not signifi-
cantly different, with a value of 0.08.

Table 7 displays the coefficients and errors of the
threefold blinder-Oaxaca decomposition run on R; the
values outside brackets are coefficients, and inside is the

Table 5. Summary of the ‘‘Don’t know options’’ Chosen for Each Question by Gender.

Overall graduate and above

Basic and advanced financial literacy questions Male (%) Female (%) Male (%) Female (%)

Basic financial literacy
1. Numeracy 18.1 40.6 17.6 31.3
2. Compound interest 17.9 34.1 17.8 31.7
3. Inflation 16.9 60.2 17.6 58.4
4. Time value of money 14.7 27.9 13.4 20.2
5. Money illusion 16.4 23.5 16.1 18.9

Advanced financial literacy
6. Functions of the stock market 16.8 0.0 15.9 0.0
7. Stock market definition 8.7 0.0 9.5 0.0
8. Mutual funds 23.4 45.8 20.0 36.2
9. Bond definition 22.4 43.4 22.7 40.7
10. Return calculation 23.2 35.1 24.0 33.3
11. Volatility 19.2 42.0 18.1 37.0
12. Diversification 20.2 36.1 19.3 38.3
13. Bond maturation 22.0 50.0 23.5 52.7
14. Stock risk 19.0 42.4 19.8 44.4
15. Knowledge of equity 26.0 52.0 24.9 53.5
16. Bond price theory 21.7 36.1 22.5 39.9

Table 6. t-Tests for Demographic, FinTech, and Psychographic Questions (N = 1,029).

Parameter mean Difference Std. error Mean t df Sig (two-tailed)

Demographic questions
Gender 3.24 0.16 20.31 950.38 0.00
Location 21.02 0.24 24.19 179.12 0.00
Background 0.67 0.20 3.32 1,027.00 0.00
Marital status 21.06 0.19 25.48 973.00 0.00

FinTech questions
Higher financial knowledge 20.14 0.20 20.69 1,027.00 0.49
Ease Transaction 0.38 0.19 2.04 1,027.00 0.04
Update Us 0.33 0.07 4.80 1,026.84 0.00
Encourage Saving 0.29 0.07 3.99 1,027.00 0.00
Better FL 20.07 0.08 20.87 1,019.13 0.39
Chat Bot Improve FL 20.03 0.08 20.42 1,027.00 0.68

Psychographic questions
Present finance situation 0.13 0.08 1.74 1,027.00 0.08
Able to meet monthly payment 0.44 0.08 5.48 1,027.00 0.00
Cannot reach goal 0.54 0.08 6.71 1,027.00 0.00
Future is hopeless 0.67 0.08 8.51 1,026.64 0.00
Don’t expect change 0.21 0.08 2.60 1,027.00 0.01
No use trying 0.58 0.08 7.63 1,026.72 0.00
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standard error. The total difference in the average score
between the genders was 0.20, out of which 0.03 is due to
endowments like age, income, education, marital status,
location, and background. 0.19 is due to the slope or the
regression coefficient difference. The value of -0.02 for
interaction indicates no significant interaction effect of
the independent variables. The dependent variable was
the average total score, and the grouping variable was
gender. A further study of the endowments through the
plots indicates that the scores significantly differ due to
the age, especially of the group differences in the cate-
gory above 50 years. This result implies that women over
50 have very poor financial literacy compared to men.

Results of Three-Fold Blinder-Oaxaca Decomposition

Figure 1 presents the kernel density plot of the total
scores for males and females, which shows a substantial
difference in financial literacy (FL) scores between the
genders.

Conclusion, Implications, Limitations,
and Suggestions for Future Study

Financial literacy is one of the most momentous factors
affecting the financial well-being of individuals. Thus,
studies on financial literacy are momentously needed.
The intensification of FinTech has undoubtedly had con-
sequences on the determinants of financial literacy.
Therefore, this study explores FinTech’s moderating
impact on the factors contributing to the financial lit-
eracy gap. The study concludes that FinTech innovation
influences closing the financial literacy gap. Additionally,

it was confirmed that women lack confidence when
responding to queries on financial literacy. According to
the findings, the financial literacy gap is highly influenced
by socio-economic variables like marital status and
income as well as psychographic characteristics like ‘‘cur-
rent financial condition,’’ ‘‘meet monthly payments,’’
‘‘future bleak,’’ and ‘‘don’t expect improvement.’’ The
spouse’s educational degree has an impact on the finan-
cial literacy gap.

This study stressed the significance of socio-economic
status and how it affects financial education among individ-
uals, emphasizing how various people might make financial
decisions. Thus, the results of this study will be highly rele-
vant to policymakers when implementing policies because
the pervasiveness of digital transactions and virtual banking
has changed how individuals manage their finances.
Nowadays, people have greater rheostat over their finances
using mobile applications and online podiums. This devel-
opment improved participation in financial dealings and
inspired users to become more acquainted with financial
ideas and accrue their total financial literacy.

Finally, although FinTech has constructively affected
financial literacy, there are probable downsides. For
instance, individuals or corporations may depend too
deeply on automated financial mechanisms without
copiously understanding the fundamental principles.
Consequently, a trade-off approach should be used for
financial education that involves FinTech instruments
with conventional financial literacy resources.

The results of this present study have vital implica-
tions for numerous stakeholders such as legislators, aca-
demicians, students, and society. Legislators can use its
findings to develop and implement programs, strategies,
and educational campaigns on financial literacy amongst
different population groups. These can include innova-
tions and initiatives targeted at various workplaces,
schools, and civic organizations. Similarly, the findings
of this study can inform about the financial behavior of
different groups across age and gender. This information
will assist academicians in developing a suitable financial
education syllabus for students across different grades or
levels. Academicians can understand which perceptions
and skills are most effective for students to learn at which
grades or levels. This study can also help students under-
stand the significance of financial planning in the short
and long term. This planning includes savings, invest-
ment, early retirement plans, and other robust financial
decisions. Finally, society can benefit from the findings
of this study by identifying various factors that affect
individuals’ financial discipline and decision-making. As
the study assists in understanding financial awareness
and concepts, individuals can make informed and sound
financial decisions on savings, investment, budgeting,
early retirement, and debt management.

Table 7. Coefficients and Standard Errors of Threefold Blinder-
Oaxaca Decomposition.

Endowments Coefficients Interaction

0.034 (0.011) 0.191 (0.013) 20.023 (0.014)

Figure 1. Density plot of the financial literacy scores of males
and females.
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However, despite the various implications of this
study, we identify some potential limitations. The study
used a sample of 1,029 Saudi male and female employees
at various Saudi colleges. Therefore, the study’s results
might be used to generalize other Saudi colleges not cap-
tured in the sample. Thus, future scholars can utilize
more samples covering all Saudi colleges. Similarly,
financial literacy was measured using 11 dimensions.
Future studies can include other dimensions of financial
literacy that are not captured in the current study. This
paper is restricted to demographic, FinTech, and psycho-
graphic factors. Therefore, prospective scholars can con-
sider dynamics such as government policies, cultural
background, and social networks.
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Bannier, C., Meyll, T., Röder, F., & Walter, A. (2019). The

gender gap in ‘‘Bitcoin literacy.’’ Journal of Behavioral and

Experimental Finance, 22, 129–134. https://doi.org/10.1016/

j.jbef.2019.02.008
Barber, B. M., & Odean, T. (2001). Boys will be boys: Gender,

overconfidence, and common stock investment. SSRN Elec-

tronic Journal, 116(1). https://doi.org/10.2139/ssrn.139415
Beyer, S., & Bowden, E. M. (1997). Gender differences in seff-

perceptions: Convergent evidence from three measures of

accuracy and bias. Personality and Social Psychology Bulle-

tin, 23(2), 157–172. https://doi.org/10.1177/01461672972

32005
Biallas, M., & O’Neill, F. (2020). Artificial intelligence innova-

tion bias in finance: Toward responsible innovation. Ford-

ham Law Review, 88, 499.
Bottazzi, L., & Lusardi, A. (2021). Stereotypes in financial lit-

eracy: Evidence from PISA. Journal of Corporate Finance,

71(C), 101831. https://doi.org/10.1016/j.jcorpfin.2020.101831
Bucher-Koenen, T., Lusardi, A., Alessie, R., & van Rooij, M.

(2017). How financially literate are women? An overview

and new insights. Journal of Consumer Affairs, 51(2),

255–283. https://doi.org/10.1111/joca.12121
Bucher-Koenen, T., Alessie, R., Lusardi, A., & van Rooij, M.

(2021). Fearless woman: Financial literacy and stock market

participation. SSRN Electronic Journal. https://doi.org/10.

2139/ssrn.3805715

Buolamwini, J., & Gebru, T. (2018). Gender shades: Intersec-

tional accuracy disparities in commercial gender classifica-

tion. In Proceedings of the 1st Conference on Fairness,

Accountability and Transparency (pp.77–91). PLMR. http://

proceedings.mlr.press/v81/buolamwini18a.html
Cupák, A., Fessler, P., & Schneebaum, A. (2021). Gender dif-

ferences in risky asset behavior: The importance of self-

confidence and financial literacy. Finance Research Letters,

42, 101880. https://doi.org/10.1016/j.frl.2020.101880
Cwynar, A. (2020). Financial literacy, behaviour and well-being

of millennials in Poland compared to previous generations:

The insights from three large-scale surveys. Review of Eco-

nomic Perspectives, 20(3), 289–335. https://doi.org/10.2478/

revecp-2020-0015
Deaux, K., & Farris, E. (1977). Attributing causes for one’s

own performance: The effects of sex, norms, and outcome.

Journal of Research in Personality, 11(1), 59–72. https://doi.

org/10.1016/0092-6566(77)90029-0
Driva, A., L€uhrmann, M., & Winter, J. (2016). Gender differ-

ences and stereotypes in financial literacy: Off to an early

start. Economics Letters, 146, 143–146. https://doi.org/10.

1016/j.econlet.2016.07.029

10 SAGE Open

https://orcid.org/0000-0002-6619-2784
https://orcid.org/0000-0002-6619-2784
https://doi.org/10.12988/ref.2018.8112
https://doi.org/10.12988/ref.2018.8112
https://doi.org/10.21203/rs.3.rs-2544433/v1
https://doi.org/10.21203/rs.3.rs-2544433/v1
https://doi.org/10.5430/ijba.v6n3p15
https://doi.org/10.5430/ijba.v6n3p15
https://doi.org/10.1016/j.econlet.2015.10.009
https://doi.org/10.1162/00335530055488
https://doi.org/10.1017/flw.2023.5
https://doi.org/10.1007/s40804-020-00183-y
https://doi.org/10.1016/j.jbef.2019.02.008
https://doi.org/10.1016/j.jbef.2019.02.008
https://doi.org/10.2139/ssrn.139415
https://doi.org/10.1177/0146167297232005
https://doi.org/10.1177/0146167297232005
https://doi.org/10.1016/j.jcorpfin.2020.101831
https://doi.org/10.1111/joca.12121
https://doi.org/10.2139/ssrn.3805715
https://doi.org/10.2139/ssrn.3805715
http://proceedings.mlr.press/v81/buolamwini18a.html
http://proceedings.mlr.press/v81/buolamwini18a.html
https://doi.org/10.1016/j.frl.2020.101880
https://doi.org/10.2478/revecp-2020-0015
https://doi.org/10.2478/revecp-2020-0015
https://doi.org/10.1016/0092-6566(77)90029-0
https://doi.org/10.1016/0092-6566(77)90029-0
https://doi.org/10.1016/j.econlet.2016.07.029
https://doi.org/10.1016/j.econlet.2016.07.029


Erg€un, K. (2018). Financial literacy among university students:

A study in eight European countries. International Journal of

Consumer Studies, 42(1), 2–15. https://doi.org/10.1111/ijcs.

12408
Erner, C., Goedde-Menke, M., & Oberste, M. (2016). Financial

literacy of high school students: Evidence from Germany.

The Journal of Economic Education, 47(2), 95–105. https://

doi.org/10.1080/00220485.2016.1146102
Fintech Saudi Report. (2022). Saudi Arabia National Fintech

Adoption Survey. http://fintechsaudi.com/
Frame, W. S., Wall, L., & White, L. J. (2019). Technological

change and financial innovation in banking: Some implica-

tions for FinTech. In A. Berger, P. Molyneux, & J. O. S.

Wilson (Eds.), Oxford handbook of banking (3rd ed.,

pp. 262–284). Oxford University Press.
Fornero, E., & Lo Prete, A. (2023). Financial education: From

better personal finance to improved citizenship. Journal of

Financial Literacy and Wellbeing, 1, 1–16. https://doi.org/10.

1017/flw.2023.7
Frost, J., Gambacorta, L., Huang, Y., Shin, H. S., & Zbinden,

P. (2019). BigTech and the changing structure of financial

intermediation. Economic Policy, 34(100), 761–799. https://

doi.org/10.1093/epolic/eiaa003
Gill, D., & Prowse, V. (2016). Cognitive ability, character skills,

and learning to play equilibrium: A Level-k analysis. Journal

of Political Economy, 124(6), 1619–1676. https://doi.org/10.

1086/688849
Global Findex Database 2017 [La base de datos Global Findex

2017]. World Bank Publications – Books.
Goswami, S., Sharma, R. B., & Chouhan, V. (2022). Impact of

financial technology (Fintech) on financial inclusion (FI) in

rural India. Universal Journal of Accounting and Finance,

10(2), 483–497. https://doi.org/10.13189/ujaf.2022.100213
Hasler, A., & Lusardi, A. (2019). Financial fragility among

middle-income households: evidence beyond asset building.

Working Paper. Global Financial Literacy Excellence Cen-

ter. https://www.pgpf.org/sites/default/files/US-2050-Finan

cial-Fragility-Among-Middle-Income-Households-Evidence-

Beyond-Asset-Building.pdf
Han, A. (2021, February 9). Precautions in using tech for public

health Part I: Technology is not neutral. Medium. https://

towardsdatascience.com/precautions-in-using-tech-forpubli-

chealth-part-i-technology-is-not-neutral-ff533acbf7e
Hayhoe, C. R., Cho, S. H., DeVaney, S. A., Worthy, S. L.,

Kim, J., & Gorham, E. (2012). How do distrust and anxiety

affect saving behavior? Family and Consumer Sciences

Research Journal, 41(1), 69–85. https://doi.org/10.1111/j.

1552-3934.2012.02129.x
Hofmann, S. G., Anu Asnaani, M. A., & Hinton, D. E. (2010).

Cultural aspects in social anxiety and social anxiety disorder.

Depression and Anxiety, 27(12), 1117–1127. https://doi.org/

10.1002/da.20759
Kadoya, Y., & Khan, M. S. R. (2019). What determines finan-

cial literacy in Japan? Journal of Pension Economics and

Finance, 19(3), 353–371. https://doi.org/10.1017/s147474721

8000379
Kadoya, Y., & Khan, M. S. R. (2020). Financial literacy in

Japan: New evidence using financial knowledge, bhavior,

and attitude. Sustainability, 12(9), 3683. https://doi.org/10.

3390/su12093683
Kelly, S., & Mirpourian, M. (2021). Algorithmic bias, financial

inclusion, and gender: A primer on opening up new credit

to women in emerging economies. Women’s World Banking.

https://www.womensworldbanking.org/wp-content/

uploads/2021/02/2021_Algorithmic_Bias_Report.pdf
Kiliyanni, A. L., & Sivaraman, S. (2016). The perception-real-

ity gap in financial literacy: Evidence from the most literate

state in India. International Review of Economics Education,

23, 4764. https://doi.org/10.1016/j.iree.2016.07.00
Klapper, L., & Lusardi, A. (2020). Financial literacy and finan-

cial resilience: Evidence from around the world. Financial

Management, 49(3), 589–614. https://doi.org/10.1111/fima.

12283
Kurowski, q. (2021). Household’s overindebtedness during the

COVID-19 crisis: The role of debt and financial literacy.

Risks, 9(4), 62. https://doi.org/10.3390/risks9040062

Lee, J. N., Morduch, J., Ravindran, S., Shonchoy, A., &

Zaman, H. (2021). Poverty and migration in the digital age:

Experimental evidence on mobile banking in Bangladesh.

American Economic Journal: Applied Economics, 13(1),

38–71. https://doi.org/10.1257/app.20190067
Lee, W. K. M. (2003). Women and retirement planning:

Towards the ‘‘feminization of poverty’’ in an aging Hong

Kong. Journal of Women & Aging, 15(1), 31–53. https://doi.

org/10.1300/j074v15n01_04
Li, G. (2018). Gender-related differences in credit use and credit

scores. www.federalreserve.gov. https://www.federalreserve

.gov/econres/notes/feds-notes/gender-related-differences-in-

credit-use-and-credit-scores-20180622.html
Liaqat, F., Mahmood, K., & Ali, F. H. (2021). Demographic

and socio-economic differences in financial information lit-

eracy among university students. Information Development,

37, 026666692093960. https://doi.org/10.1177/02666669209

39601
Lind, T., Ahmed, A., Skagerlund, K., Strömbäck, C., Västfjäll,
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