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The adoption of mobile payment (m-payment) and mobile banking (m-banking) is low
in several countries, despite its associated benefits. The present study examines the
impact of Pakistani consumers’ financial skills and digital literacy on their intention to
adopt m-payment/m-banking using the Technology Acceptance Model (TAM). The data
were collected from 454 individual smartphone users residing in Punjab province via
an online and offline questionnaire survey. Structural equation modeling was used to
analyze the consumers’ data. The results endorse that (1) their financial skills have no
association with intention to adopt but through perceived usefulness; (2) their digital
literacy bridges a strong association with intention and through perceived ease of
use. Furthermore, this study discusses the theoretical and practical implications of the
findings, as well as limitations and future directions.

Keywords: financial skills, digital literacy, perceived usefulness, perceived ease of use, technology acceptance
model, behavioral intention to adopt

INTRODUCTION

Mobile-based payment services emerge as a leading digital platform with immense growth in
mobile technologies, which facilitates financial transactions (Leong et al., 2021). People are now
using different mobile services for communication and entertainment in general, as well as financial
technology (Fintech) services (e.g., internet shopping, mobile payment systems, and transactions
with the bank using smartphones) in particular. They prefer payment using mobile devices instead
of traditional modes like cash, credit card, and debit card for acquired products (Carlsson et al.,
2017). The mobile-based payments allow them to feel relaxed due to eliminating cash needs (Pham
and Ho, 2015) coupled with speed and ease of use (Teo et al., 2015). These advantages have paved
the way for the rise of mobile payments (Merritt, 2011) and many organizations are now aware of
the importance of mobile payments (Andreev et al., 2011). The size of the global mobile payment
market in 2019 was 1.48 trillion dollars, according to a report published by Allied Market Research
in 2021. The report also predicts that the market will grow to 12.06 trillion dollars by 2027.

Mobile payment (m-payment) refers to a modern mobile telecommunication device through
which financial payments are executed virtually by the general public, whether an internet
connection is available or not. Among the other mobile-based services such as banking, commerce,
internet banking, m-payment is a relatively new and underexplored research field (Oliveira
et al., 2016). The acceptance of payment through mobile systems depends on various factors,
including macro and micro-level factors. The macro-level factors include institutional support,
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technology access, and a feasible business model coupled with
customer demand and a supportive business environment
(Dahlberg et al, 2015; Evans and Pirchio, 2015; Arif et al,
2016; Liébana-Cabanillas et al., 2017). Some of the micro-level
factors that have been studied earlier by various researchers
affecting m-payment/m-banking adoption include trust,
convenience, self-efficacy, subjective financial knowledge,
mindfulness, innovativeness, perceived security, and perceived
cost (Hanafizadeh et al., 2014; Al-Saedi et al., 2020; Alkhowaiter,
2020; Flavian et al., 2020; Li et al., 2020; Liébana-Cabanillas et al.,
2020; Shankar and Rishi, 2020; Zhao et al., 2020). However, the
findings of these studies have shown some inconsistencies related
to study context, the number of respondents, and culture.

Despite the benefits and ease of use provided by associated
technologies that fall under the mobile-based payment systems,
adoption of these services is low in both developing and advanced
countries (Lis and Kongaut, 2017; Kats, 2018; Zhang and Mao,
2020). In Pakistan, financial technology services were started
around 2008, and from then a steady rise in new startups of
various m-payment service providers offering financial assistance
to the users. In December 2021, the number of cellular users
in Pakistan reached a mark of 191 million with a teledensity of
86.71%, followed by the 3G/4G/Broadband subscribers (49.94%
penetration) totaled 110 million (PTA, 2021). Despite the rising
internet penetration rate, there is a scarce user base of m-payment
and m-banking services. As per the State Bank of Pakistan, the
total number of bank accounts reached 54.731 million out of
the population of 204.65 million (as of 30 June 2019), indicating
26.74% of the population have a bank account (SBP, 2020). In
the third quarter of the financial year 2020, the actual number
of internet banking users and mobile phone banking users in
Pakistan stood at 3.81 million and 8.18 million, respectively,
whereas the total value of paper-based transactions for the third
quarter of the financial year 2020 stood at PKR 32616 billion
in comparison to internet banking and mobile phone banking
transaction value of PKR 748.1 billion and PKR 467.5 billion,
respectively (SBP, 2020). This indicates that people are more
inclined towards paper-based cash transactions than internet-
based and mobile phone-based banking transactions.

The m-payment/m-banking services adoption in Pakistan
is relatively low compared to other developing countries such
as India, Bangladesh, the Philippines, Indonesia, Thailand,
etc. According to the Financial Access Survey (IMF, 2020)
last updated on 15 October 2020, the registered figure for
the mobile money accounts per 1,000 adults in Pakistan is
327.79 in 2019 which is far less than the other countries
such as India 1264.79, Indonesia 1463.83, and Bangladesh
580.43. As for the number of depositors with commercial
banks per 1000, Pakistan stood at 375.89, which is less than
other countries including Bangladesh (792.01), the Philippines
(658.28), Thailand (1,327.43), Turkey (1463.39), and Malaysia
(705.23). In a nutshell, there is a huge economic potential
that lies with the usage of m-payment/m-banking services as
it would increase the consumer base as well as transaction
volume in a country. So, it is necessary to determine what
motivates people to use mobile payment/mobile banking services
(Talwar et al., 2020; Zhao et al., 2020).

The present study contributes to the existing literature in
two ways. First, the study investigates the direct and indirect
effects of determinants like financial skills and digital literacy over
m-payment/m-banking adoption intention using Technology
Acceptance Model (TAM). Financial skill is about when and
how to find, process, and execute financial decisions (CFPB,
2018). Whereas digital literacy means “the awareness, attitude
and ability of individuals to appropriately use digital tools and
facilities to identify, access, manage, integrate, evaluate, analyze
and synthesize digital resources, construct new knowledge, create
media expressions, and communicate with others, in the context
of specific life situations, in order to enable constructive social
action; and to reflect upon this process” (Martin, 2005, p. 135).
The importance of skills and literacy has been acknowledged
in numerous published reports and articles viz. CEPB (2018),
LIRNEasia (2019), Sey and Hafkin (2019), UNESCO (2017);
however, no study incorporates the role of financial skills
and digital literacy as antecedents to m-payment/m-banking
adoption intention regarding TAM. According to our knowledge,
this is the first time the present study investigates factors like
financial skills and digital literacy in the mobile payment and
mobile banking field. Second, the study also presents a proposed
integrated research model to improve our understanding of
mobile payment/banking adoption intention, extending the TAM
(Davis, 1989) by including determinants of adoption intention.
The presumptions of the original TAM state the role of “perceived
ease of use” and “perceived usefulness” as mediators between
the external variables and intention to adopt the technology.
The external variables were based on the characteristics of
perceived behavioral control (financial skills and digital literacy),
a construct from the Theory of Planned Behavior (TPB) (Ajzen,
1991). TPB states that attitude, subjective norms, and perceived
behavioral control shape the intention of an individual to
perform a specific behavior. According to one of the TPB
presumptions, perceived behavioral control directly influences
the behavioral intention of the individual. So, the study assumes
that financial skill and digital literacy being the attributes of
perceived behavioral control may influence the intention of the
consumer in accepting mobile payment/banking services.

The following is the overall structure of this study. First,
research hypotheses will be developed, along with a proposed
research model, followed by a detailed methodology and
measurements. Next, we detailed the results, followed by a
discussion. Finally, we discuss the theoretical and practical
implications of our findings, as well as their limitations and
potential future research avenues.

LITERATURE REVIEW

Financial Skills and Behavioral Intention

It is noteworthy that researchers are currently looking into the
critical factors that influence the adoption of technology systems,
as reported by Yucel et al. (2013). In line with researchers, the
present study uses perceived behavioral control (skills attribute)
from the TPB and integrates it with TAM as an external
variable. According to TPB (Ajzen, 1991), the perception of
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behavioral control (skills, for example) induces an individual’s
intention to perform a behavior. Skill is an essential factor
in accepting new and challenging tasks like online shopping
(Novak etal., 2000). Because m-payments and m-banking involve
financial transactions, the consumers of such services must
learn and develop financial skills for better decision-making in
funds management.

Financial skills are considered powerful abilities applicable
to a wide range of financial decisions (CFPB, 2018). Financial
skill is a necessary element of financial literacy. Financial literacy
is concerned with an individual’s awareness of knowledge and
applying that knowledge in formal and informal situations
(Huston, 2010). The advancement of financial expertise has
significant ramifications for the general welfare of the population
(Lusardi and Mitchell, 2014). One factor contributing to the
adoption of financial technology is financial education, also
known as financial literacy. Higher financial literacy leads to
a greater propensity to adopt financial technology because
households with greater financial literacy can better understand
Fintech services, including m-payment/m-banking (Jiinger and
Mietzner, 2020; Morgan and Trinh, 2020; Yoshino et al., 2020).

There is no denial of the importance of an individual’s
financial knowledge in financial decision-making, but mere
factual knowledge of finance is insufficient without acquiring
a skill. Also, not every knowledgeable individual possesses the
same level of financial expertise; individuals can grab these skills
by observing the market, gaining hands-on experience in trade
activities, and learning from their peers and colleagues. Financial
skills include the techniques of planning ones budget using
mobile applications and understanding some banking basics,
i.e., bank service fees, overdrawn fees, accessing one’s account,
etc. (Take Charge America, 2017). A significant number of
respondents believe that relying on “how to do things” rather
than “knowing specific facts” is preferable in many situations
(CFPB, 2015). According to previous research findings, mere
factual financial knowledge is insufficient to effect behavioral
change in an individual consumer (Ajzen et al, 2011; CFPB,
2015). It means that the role of financial skills is critical in
understanding the usefulness of the technological product. It
may lead to reshaping the consumer’s approach towards using
technology like m-payment/m-banking services. Consequently,
the study assumes that individuals who possess financial skills
have a positive attitude towards the adoption of m-payment/m-
banking services adoption.

HI: There is a positive association between financial skills
and m-payment/m-banking adoption intention.

Digital Literacy and Behavioral Intention

In the previous decade, the focus of extensive research was
studying wireless internet technology, which resulted in various
technology acceptance models grounded on TAM (Marangunic¢
and Grani¢, 2015). These include acceptance of wireless internet
(Luetal.,2003; Wuetal., 2011) and acceptance of mobile internet
(Lu et al., 2003; Son et al., 2012). In the past, several researchers
emphasized the requirement for the inclusion of external
variables in TAM for the better prediction of system use (Legris

et al., 2003; Taherdoost and Masrom, 2009; Taherdoost et al.,
2009) affirmed by Yucel et al. (2013). Thus, the determination
of new and robust factors affecting the intention to adopt
m-payment/m-banking will contribute to the broad knowledge
base of m-payment/m-banking systems.

As advancement in the technological revolution highlights
the importance of literacy like never before (Brown et al,
2005), digital literacy is essential to learning and experiencing
new technologies. Its presence ensures the socio-economic
development of citizens to become a part of modern and digital
society to live and communicate better (Bejakovi¢ and Mrnjavac,
2020). It refers to “the variety of literacies associated with the
use of digital/new technologies” (Mohammadyari and Singh, 2015,
p. 10). Digital literacy is a modern and essential “life skill”
acquired in the current information and knowledge society
(Bawden, 2001; Markless et al., 2007). Individuals who want to
use technology for day-to-day tasks are not using technology
in a real sense (Yucel et al, 2013). Digital skills and access
to technology are vital in exploring important untapped areas
relating to learning and everyday life (UNESCO, 2017). Several
prior studies reported that individuals who possess digital literacy
use digital systems better than others. For example, Bergdahl
et al. (2020), in their study, indicate that students who possess
higher digital skill levels are more likely to get engaged in
technology-enhanced learning systems. In another study, Ferro
etal. (2011) reported that individuals having lower digital literacy
levels do not prefer to engage in the decision to use web-based
learning platforms.

Furthermore, a study by Darsono (2005) reported that
computer-related self-efficacy has a direct positive impact on
the intention to use technology. In the light of past research
studies, the study assumes that individuals with higher digital
literacy levels are more confident to use a digital platform like
m-payment/m-banking systems, in line with TPB’s perceived
behavioral control and intention relationship. Based on the above
discussion, it is assumed that:

H2: There is a positive association between digital literacy
and m-payment/m-banking adoption intention.

The Role of Perceived Usefulness as Mediator

One of the presumptions of TAM is the role of “perceived
usefulness” as a mediator between the external variables and the
intention to adopt the technology. In addition to the hypotheses
mentioned earlier, the sequence of the study constructs displays
that perceived usefulness serves as a mediator between the
independent variable (financial skills) and behavioral intention
to adopt m-payment/m-banking. Recently, a study conducted
by Kirana and Havidz (2020) also suggests that advanced
financial literacy and repeated use of mobile phones help increase
financial inclusion. Data were obtained from 100 respondents via
questionnaires and analyzed through linear regression followed
by SPSS. The results indicate that financial knowledge and
behavior along with perceived usefulness for m-payments have a
positive effect on financial inclusion. Other studies also reported
that individual behavior to use financial products largely depends
upon ones financial knowledge (Jiinger and Mietzner, 2020;
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Morgan and Trinh, 2020). In the essence of prior studies, the
present study establishes a link between financial skill and the
financial service’s usefulness. The study argues that an individual
who possesses financial skills is more aware of the usefulness
of financial products than an individual who lacks these skills.
Precisely, individuals with financial skills visualize more benefits
of using an m-payment/m-banking system. Hence, the study
assumes that financial skills induce the perceived usefulness of
m-payment/m-banking services usage.

H3: Financial skills are positively associated with
perceived usefulness.

Liébana-Cabanillas et al. (2020) found that perceived
usefulness influences the intention to use mobile payment
services. In another study, Shin et al. (2018) proposed an
extended TAM model and concluded perceived usefulness
impacts the intention of individuals directly and through
attitude. Earlier studies also revealed that perceived usefulness
is positively associated with attitude and usage intention (Davis,
1993; Hsu and Chiu, 2004; Liu et al., 2009; Liébana-Cabanillas
et al., 2017). In line with the past studies’ results, the current
study proposes that the perceived and imagined benefits of
using m-payment/m-banking services positively induce an
individual’s intention. When individual consumers believe that
m-payment/m-banking is useful, they develop an intention to
use these services to get the intended benefit. Moreover, TAM
emphasizes that external variables may be responsible for a
change in perceived usefulness, affecting an individual’s choice to
adopt a technology. Therefore, our hypotheses are:

H4: There is a positive association between perceived
usefulness and m-payment/m-banking adoption intention.

mediates the association
and m-payment/m-banking

Perceived usefulness
skills

H5:
between financial
adoption intention.

The Role of Perceived Ease of Use as Mediator

According to TAM, “perceived ease of use” served as a mediator
between external variables and the adoption intention of the
technology. PEOU is one of the TAM factors responsible for
the individual user motivation towards using a particular system
(Taherdoost, 2018). Previous studies have reported the direct
relationship between digital literacy and individuals’ perception
concerning its ease of use. For example, Ferro et al. (2011), in
their study, indicate that individuals with low digital literacy
levels do not engage in learning web-based technologies. It means
individuals are not experiencing the ease of use due to weak
foundations in digital literacy. In other words, individuals will
perceive greater ease of use when they are digitally literate.

Hé: Digital literacy is positively associated with PEOU.

Other studies also reported the substantial influence of PEOU
on the adoption intention of mobile-related services (Keramati
et al., 2012; Leong et al., 2013; Jaradat and Faqih, 2014). Earlier
studies have established the association between PEOU, attitude,
and usage intention (Schepers and Wetzels, 2007). However,

scant research is available for PEOU and technology adoption
intention reporting that there is no association between these
two variables. For instance, a study conducted by Liébana-
Cabanillas et al. (2018), targeting Spanish mobile users, reported
that PEOU has no significant effect on the intention to use.
Therefore, in this study, the relationship between digital literacy
and intention to adopt m-payment/m-banking services via PEOU
has been tested to gain more insights into m-payment/m-banking
adoption intention.

H7: There is a positive association between PEOU and
m-payment/m-banking adoption intention.

H8: PEOU mediates the association between digital literacy
and m-payment/m-banking adoption intention.

The research model (Figure 1) is as follows:

METHODOLOGY

Participants and Procedure

The study uses a positivism research philosophy and deductive
research approach to conduct quantitative research to
examine consumers behavioral intentions regarding adopting
m-payment/m-banking services. For this purpose, we used
a survey research strategy, employing online and paper-and-
pencil questionnaires to collect cross-sectional data from
respondents (mobile consumers with broadband/3G/4G enabled
services) residing in different cities across Punjab, Pakistan.
The questionnaire was administered in both languages: English
(original version) and Urdu (translated version). As the native
language of the respondents is Urdu, therefore, those who can
understand English were given an English version, and those who
do not understand English were provided with an Urdu version
survey. A back-translation method recommended by Bulmer
and Warwick (1993) was employed. A linguistic expert with
professional qualifications converted the English questionnaire
into the Urdu language. The Urdu version of the questionnaire
translates back into the English language to see if the translations
were equivalent. The questionnaire contained two sections. The
first section was about the basic demographic information of
participants, while the second section incorporated the study
variables-related statements and questions.

Moreover, we conducted a pilot test of the questionnaire to
eliminate potential errors. Both the English and Urdu versions of
questionnaires were pilot tested with sample sizes of 70 and 50
participants, respectively. The results of pilot testing confirmed
that measures are valid and reliable for their intended purposes.
Data collection took place in two-time waves with a gap of a
1-week interval to reduce the common bias (Podsakoff et al.,
2012). A link to the online survey, created using Google forms,
was sent to personal contacts via Whatsapp messenger service,
with the request that they complete the form and also share
the link with their contacts. We have received a total of 316
responses from the online administered questionnaire. We have
also distributed paper-and-pencil surveys in both languages to
random mobile consumers who found it convenient to read and
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FIGURE 1 | Research model and hypotheses.

understand the questionnaire content. Out of 300 questionnaires
(150 of the English version plus 150 of the Urdu version), only
159 respondents returned the questionnaires (80 of the English
version and 79 for the Urdu version), yielding a 53% response
rate. After examining the data, 21 questionnaires (12 English and
9 Urdu versions) were discarded due to careless and incomplete
responses, resulting in 138 usable questionnaires available for
the final analysis (68 English and 70 Urdu versions). As per
the rule of response per item (10:1), as suggested by Randall
and Gibson (2013), the responses would be 330 per 33 items.
However, the final sample consisted of 454 mobile users (online
and paper-and-pencil respondents) to reduce the sampling error,
non-responsiveness problems, and generalizability concerns
(Bryman, 2016). The respondents’ sample includes employed,
self-employed, unemployed, or students. It is also necessary
to have student respondents (N = 162) because they possess
tremendous potential and a strong desire to use mobile payment
systems (Sohn and Kim, 2008).

Measures

Financial Skill

Financial skill was measured in the first time wave, using a 10-
item scale developed by Consumer CEPB (2018). This 10-item
measure includes items like, “I know where to find the advice I
need to make decisions involving money” and “I know when I do
not have enough information to make a good decision involving
my money.” The Cronbach’s alpha of this measure was 0.89.

Digital Literacy

Digital literacy was measured using a 10-item questionnaire
developed by Ng (2012) on a 5-point Likert scale (“1 = strongly
disagree,” “5 = strongly agree”) in the first time wave. Items
include “T can learn new technologies easily” and “I have good
ICT skills.” The internal consistency was 0.92.

Perceived Usefulness

Respondents completed the perceived usefulness measure (5-
point Likert scale), adopted from Bhattacherjee (2001), Schierz
et al. (2010) in the second time wave. The 4-item scale
commences with an item, “The mobile payment/banking system
is a useful mode of payment.” The other statements include,
“Using a mobile payment/banking makes the handling of
payments easier” and “I believe that a mobile payment/banking
system improves my consumer decisions (providing flexibility,
speed, etc.).” The scale anchoring is “1 = strongly disagree” and
“5 = strongly agree.” The internal consistency was 0.94.

Perceived Ease of Use

The items in this scale are from Kapoor et al. (2015), Rana et al.
(2014) measured on a 5-point Likert scale ranging “1 = strongly
disagree” and “5 = strongly agree.” Participants responded with a
reliability of 0.94. The items include “Mobile payments/banking
are easy to use” and “Using mobile payments/banking easily for
my things are important to me.”

Behavioral Intention to Adopt
The study adopts scale items from Bélanger and Carter (2008),
Venkatesh et al. (2012), measuring intention to adopt on a 5-
point Likert scale ranging from “1 = strongly disagree” and
“5 = strongly agree.” The sample item is “I plan to use mobile
payment/banking in the next months.” Participants responded
with an internal consistency of 0.93.

The measurement items of study variables were presented in
the Appendix (see Supplementary Material).

Control Variables

The study controls demographic variables such as age, gender,
income level, and education. These variables may have significant
influence over technology adoption as suggested by Morris and
Venkatesh (2000); Venkatesh et al. (2000), and Lleras-Muney and
Lichenberg (2002).
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TABLE 1 | Descriptive statistics, internal reliability, and correlation (r).

1 2 3 4 5 6 7 8
1. Financial skill (0.89)
2. Digital literacy 0.566** (0.92)
3. Perceived ease of use (PEOU) 0.431** 0.631** (0.94)
4. Perceived usefulness 0.433** 0.602** 0.574** (0.94)
5. Behavioral intention to adopt 0.409** 0.547* 0.647* 0.687** (0.93)
6. Gender —0.088 —0.089 —0.082 —0.066 —0.110* NA
7. Age 0.211* 0.200* 0.135* 0.167** 0.137** —0.031 NA
8. Education 0.100* 0.107* 0.000 0.064 0.055 0.126™* 0.484** NA
Mean 3.05 3.50 3.89 3.93 3.59 1.32 3.63 2.60
SD 0.82 0.88 1.04 1.03 1.01 0.48 1.20 1.05

**p < 0.01, *p < 0.05. The values reported in the parentheses forming diagonal represent Cronbach’s alpha («). Gender: 1 = Male, 2 = Female. Age: 1 = Less than 15,
2 =15-19, 3 =20-24, 4 = 25-29, 5 = 30-34, 6 = 35-39, 7 = 40 and above, 8 = Prefer not to answer. Education: level 1 = Intermediate, 2 = Bachelor, 3 = Master,

4 = MS/M.Phil., 5 = Ph.D., 6 = Other.

TABLE 2 | Outcomes of confirmatory factor analyses (CFA).

Variables x2 Df Ratio y2/df CFl NNFI RMSEA
1-factor model? 5148.979 492 10.465 0.619 0.591 0.145
2-factor model° 4275.967 491 8.709 0.691 0.667 0.130
3-factor model® 2393.179 484 4.945 0.844 0.830 0.093
4-factor model® 1797.078 479 3.752 0.892 0.881 0.078
5-factor model® 1320.244 475 2.779 0.931 0.923 0.063

a“financial skills,”

“digital literacy,” "PEOU,” “perceived usefulness,” and “behavioral intention to adopt,” all combined as single-factor.

bufinancial skills,” “digital literacy,” “PEOU,” “perceived usefulness,” in a single factor, and “behavioral intention to adopt” in a single factor.
C“financial skills,” “digital literacy,” in a single factor, “PEOU" in a single factor, and a single factor each for both “perceived usefulness” and “behavioral intention to adopt”.
9“financial skills” in a single factor, “digital literacy” in a single factor, “PEOU,” “perceived usefulness” in a single factor, and “behavioral intention to adopt” in a single factor.

»

e“financial skills,” “digital literacy,” “PEOU,

Descriptive Statistics With Profile and

Quality of Research Variables

Males (n = 311, 68.5%) exceeds the number females (n = 143,
31.5%) in terms of responses. The age bracket of most of
the participants ranges from 20 years to 29 years, with
the majority (n 323, or 71.1%) falling between those
ages. The majority of respondents (n = 205, 45.2%) have
bachelor’s and master’s degrees (n 147, 32.4%) education,
with the remaining respondents having intermediate (n = 40,
8.8%) or advanced degrees (MS/M.Phil. and Ph. D., n = 49,
10.7%) education.

Table 1 includes the descriptive statistics, reliability, and
correlation tests. The Harman single factor test method is used,
which determines whether or not a factor exists (Podsakoff
et al, 2003). This study employed the multi-wave response
method (Podsakoff et al., 2012). In this study, a single
latent variable loads into all scale items. It explains 43.6%
of the total variance, which is less than the 50% threshold,
indicating that common method bias is not a problem in
this data (Mattila and Enz, 2002). There is an adequate
internal consistency in all the study measures (o > 0.7)
(Fornell and Larcker, 1981; Nunnally and Bernstein, 1994).
In this study, the values representing the correlations among
variables are less than 0.7, portraying no multicollinearity issue
(Tabachnick and Fidell, 1996).

As a surprise, financial skill positively linked to the behavioral
intention to adopt (r = 0.41, p < 0.01), PEOU (r = 0.43, p < 0.01),

‘perceived usefulness,” and “behavioral intention to adopt” each, in a single factor.

and perceived usefulness (r = 0.43, p < 0.01). Aside from that, it
seems that digital literacy is positively associated with behavioral
intention to adopt (r = 0.54, p < 0.01), PEOU (r = 0.63, p < 0.01)
and perceived usefulness (r = 0.60, p < 0.01), among other things.
The PEOU (r = 0.64, p < 0.01), as well as the perceived usefulness
(r = 0.68, p < 0.01), is associated with the behavioral intention
to adopt. Furthermore, consumers’ gender correlates with their
intention to adopt m-payment/m-banking consistent with the
study of Glavee-Geo et al. (2017).

Anderson and Gerbing (1988) stated that a measurement
model must be established before a structural model can be
tested and validated, and the literature supports this practice.
The results of the proposed 5-factor model are shown in
Table 2, which indicates that the values of the fit parameters
are satisfactory based on the data (x2 = 1320.244, df = 475,
x2/df = 2.779, CFI = 0.93, NNFI = 0.92, RMSEA = 0.063)
meeting the requirements of the recommended benchmark
values (x2/df < 3, CFI > 0.95, NNFI > 0.95, RMSEA < 0.08)
(Bagozzi and Yi, 1988; Browne and Cudeck, 1993; Hu and
Bentler, 1999). Moreover, the values less than 0.90 are deemed
as satisfactory results for Comparative Fit Index (CFI) and a
Non-Normed Fit Index (NNFI) (Cheung and Rensvold, 2002).
According to Table 2, a 1-factor model depicts an insufficient fit
for the data (x2 =5148.979, df = 492, x 2/df = 10.465, CFI = 0.619,
NNFI = 0.591, and RMSEA = 0.145). We decided to keep the
suggested five-factor model as a result of our findings because it
provides the best fit values.
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TABLE 3 | Factor loadings and validity of scales.

TABLE 4 | SEM results.

Constructs Construct Loadings CR AVE AVE
items
Financial skills FS1 0.721 0.897 0.500 0.707
FS2 0.764
FS3 0.807
FS4 0.719
FS5 0.675
FS6 0.745
FS7 0.676
FS8 0.616
FS9 0.627
FS10 0.500
Digital literacy DL1 0.718 0.918 0.530 0.728
DL2 0.721
DL3 0.748
DL4 0.718
DL5 0.756
DL6 0.789
DL7 0.830
DL8 0.717
DL9 0.688
DL10 0.562
Perceived PU1 0.875 0.941 0.799 0.894
usefulness PU2 0.551
PU3 0.828
PU4 0.576
Perceived ease of PEOU1 0.565 0.940 0.796 0.892
use PEOU2 0.598
PEOUS 0.948
PEOU4 0.603
Behavioral intention B 0.5652 0.933 0.736 0.858
to adopt BI2 0.538
BI3 0.545
Bl4 0.515
BI5 0.639

Table 3, confirms that the condition of convergent validity
has been met in its entirety (AVE > 0.50, CR values are
more than 0.7 (Fornell and Larcker, 1981) with factor loading
per item > 0.5). Tables 1 and 3 demonstrate that the
square root value of AVE is greater than the correlations
between constructs, fulfilling the discriminant validity criteria
(Zait and Bertea, 2011).

Data Analysis

We tested our hypotheses using structural equation modeling
(SEM), which we conducted using the Statistical Package
for Social Sciences (SPSS 22) and the Analysis of Moment
Structures (AMOS 22) software packages, respectively. We
investigated the direct and indirect effect of mediation using
a technique of bootstrapping (ten thousand samples along
with 95% CI), and we found that it was significant (Iacobucci
et al, 2007). The study used a structural model (SEM) for
hypothesis analysis and testing. The findings demonstrate that
the model met all of the criteria for being a good fit for the
situation (x2 = 1320.244, df = 475, y2/df = 2.779, CFI = 0.93,
NNFI = 0.92, RMSEA = 0.063).

Study hypotheses Paths (Hypothesized) ] t-value  P-value
H1 FS—BI 0.080 1.199 0.071

H2 DL—BI 0.140 2.392 0.004*
H3 FS—PU 0.547 6.927 0.000***
H4 PU—BI 0.404 9.603 0.000***
H6 DL—PEOU 0.751 17.295 0.000***
H7 PEOU—BI 0.217 5.341 0.000***

**p < 0.01, *p < 0.05.

FS = Financial skills; DL = Digital literacy; PU = Perceived usefulness; PEOU =
Perceived ease of use; Bl = Behavioral intention to adopt.

Gray area in table represents significant values.

RESULTS OF THE RESEARCH

The findings of our analyses and the hypotheses testing are
available in Table 4. Evidence suggests that financial skill is
associated with behavioral intention to adopt; however, the
relationship is statistically insignificant (B = 0.080, p > 0.05).
As a result, data do not support hypothesis 1. Specifically,
the findings of this study support hypotheses 2 and 6: digital
literacy is positively associated with behavioral intention to
adopt (B = 0.140, p < 0.05), and the latter is linked directly
with PEOU (f = 0.751, p < 0.05). Hypothesis 3 is supported
(B =0.547, p < 0.05) because financial skill is positively associated
with perceived usefulness. According to our findings, perceived
usefulness and behavioral intention to adopt were positively
related (B = 0.404, p < 0.05), and PEOU and behavioral intention
to adopt were both positively related (8 = 0.217, p < 0.05),
providing strong support for our 4 and 7 hypotheses.

According to Table 5, the analysis supports Hypotheses 5 and
8. Perceived usefulness, as predicted, mediates the relationship
between financial skill and behavioral intention to adopt.
Increasing financial skill increases perceived usefulness, which
increases the behavioral intention to adopt. Furthermore, PEOU
mediates the relationship between digital literacy and behavioral
intention to adopt because digital literacy increases PEOU, as well
as behavioral intention to adopt.

DISCUSSION

Grounded on TAM and TPB theory, this research study
demonstrates whether the association between financial
skills and digital literacy over the intention to adopt
m-payment/m-banking is mediated by perceived usefulness
and PEOU, respectively.

Results revealed no significant positive association emerged
between financial skills and intention to adopt m-payment/m-
banking, as anticipated in Hypothesis 1. This result is not in
line with the previous research studies (Morgan and Trinh, 2020;
Yoshino et al., 2020). This insignificant association indicates
that there might be other factors responsible for our study
hypotheses, including digital literacy, perceived usefulness, and
PEOU inducing intention to adopt m-payment/m-banking.
According to TPB, an individual’s activities relating to intention
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TABLE 5 | The mediating roles of perceived usefulness and perceived ease of use.

95% BCa-Cl
Estimate Lower Upper P
Relation between FS and Bl 0.08 —0.004 0.17 0.121
Mediating impact of PU between the relationship of FS and Bl 0.22 0.15 0.30 0.001
Relation between DL and Bl Mediating impact of PEOU between 0.14 0.05 0.25 0.012
the relationship of DL and BI 0.16 0.07 0.26 0.003

BCa-ClI: “Bias-corrected and accelerated bootstrapping confidence intervals.” Estimates grounded on ten thousand bootstrap samples.
FS = Financial skills; DL = Digital literacy; PU = Perceived usefulness; PEOU = Perceived ease of use; Bl = Behavioral intention to adopt.

Gray area in table represents significant p-values.

and subsequent behavior also depends upon various available
means and prospects such as skill, time, cooperation received
from others, etc. (Ajzen, 1991).

The results also showed that digital literacy has a significant
positive impact on behavioral intention to adopt m-payment/m-
banking of users, coherent with the past studies (Darsono, 2005;
Bergdahl et al., 2020). And in line with TPB’s perceived behavioral
control (skill) or “volitional control” influencing the individual’s
intention, hence, supporting Hypothesis 2.

As expected, there is a significant positive relationship
between financial skills and perceived usefulness supporting our
Hypothesis 3. It means individuals who have higher financial
skills perceived more usefulness related to a particular financial
service. Furthermore, perceived usefulness also significantly
influences users” intention to adopt an m-payment/m-banking
system. This result affirms the theoretical view presented in
TAM (for a detailed theoretical view, see Davis, 1989) and is
also in line with earlier studies (Liu et al., 2009; Shin et al.,
2018; Liébana-Cabanillas et al., 2020), supporting our research
Hypothesis 4. Results also revealed that perceived usefulness
completely mediates the association between financial skills and
m-payment/m-banking adoption intention (study Hypothesis 5).
In brief, individuals possessing financial skills perceive more
usefulness of m-payment/m-banking services by comparing its
advantages (i.e., time, security, etc.) with other substitute services,
which in turn, leads to an intended usage of m-payment systems.
Moreover, this mediation showed a novel result in triggering
individual users” intention toward using m-payment/m-banking
systems in the presence of basic financial skills.

Our results confirm Hypothesis 6, revealing that digital
literacy positively influences PEOU attached to m-payment/m-
banking systems. This result indicates that a person well-
versed in digital literacy will experience more ease in using
m-payment/m-banking systems. This result also supports TAM’s
presumption that external variables might influence PEOU.
Results also reflect that PEOU significantly impacts intention
to use m-payment/m-banking, confirming study Hypothesis
7, in line with TAM’s postulate and prior research (Schepers
and Wetzels, 2007; Taherdoost, 2018). Moreover, in line with
Hypothesis 8, PEOU mediates the relationship between digital
literacy and m-payment/m-banking adoption intention. This
partial mediation result signifies the novelty of the relationship,
in line with TAM’s assumption that PEOU mediates the link
between external variables and intention to adopt the technology.

Individuals with higher digital literacy levels perceive more ease
in operating m-payment/m-banking applications resulting in
induced intention to adopt these applications.

THEORETICAL IMPLICATIONS

According to TAM, external variables may influence PEOU
and perceived usefulness related to technology, which induces
adoption intention for a specific technology. Original TAM
does not discuss the direct impact of external variables on the
intention to adopt the technology. Only two predictors affect
intention to adopt technology named perceived usefulness and
PEOU. This study integrates the volitional control or perceived
behavioral control characteristics and TAM. Keeping in view the
assumptions of TAM, the study results provide insights into the
direct and indirect influence of Pakistani consumers’ financial
skills and digital literacy on the m-payment/m-banking adoption
intention. The empirical results showed that digital literacy
affects m-payment/m-banking intention except for financial
skills. This practical and novel validation of the direct effect of
digital literacy on adoption intention contributes to the extant
literature on TAM.

Furthermore, the study also observes the indirect effects of
financial skills and digital literacy over intention supporting TAM
assumptions. Results also indicate that the proposed research
model is novel and uniquely extends TAM. Financial skills and
digital literacy appeared to be antecedents of perceived usefulness
and PEOU, respectively, in pursuit of determining external
variables emphasized by many researchers (Legris et al., 2003;
Taherdoost et al., 2009; Yucel et al., 2013).

This study reveals new horizons of investigations for
prospective researchers concerning the knowledge and skill
component of the individual in accepting m-payment/m-banking
systems. Future studies may examine the role of financial skills
and digital literacy in different context settings.

PRACTICAL IMPLICATIONS

This study is the first endeavor to examine the role of individual
users’ financial skills and digital literacy as external variables
and TAM constructs. These variables are essential to mobile
payment services providers as the intention of an individual
to adopt m-payment/m-banking depends on the degree of
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change within them. There is a need to market m-payment
services in such a fashion that promotes the learning and
usage of these services smartly. The study results are also
crucial for banks, retailers, IT experts, and Government to
take essential steps to boost the financial inclusion drive in a
country by focusing general publics’ financial ability and digital
literacy skills through various platforms (offline and online).
One of the online platforms is the use of social platforms like
blogs, wikis, social media, web-based platforms, providing an
opportunity for users to interact with each other by sharing
experiences of m-payment (Miltgen et al., 2013). Using the social
platform to induce m-payment/m-banking acceptance intention
via learning and training-based advertisement may increase
m-payment/m-banking adoption. Moreover, this practice will
ensure user satisfaction and enables successive recommendation
(Oliveira et al., 2016).

In addition, this study will help managers of Fintech
service providers to revise and formulate new policies to
attract prospective consumers of m-payment/m-banking
systems. Present and future mobile phone users may also
take benefit from this research by equipping themselves
with the necessary financial skills and digital literacy to use
mobile payment platforms along with traditional financial
transactions. Furthermore, the current study helps strengthen
the economy through digitalization and provides new
opportunities to reduce unemployment by managing human
resources. The understudied research also contributes to
environmental challenges faced by the globe through the
limited use of paper.

LIMITATIONS AND FUTURE AVENUES

Nevertheless, the study incorporates valuable and novel insights
about the mobile-based payments adoption intention of
individuals in the light of theoretical and practical contributions;
it is not short of limitations. First, one limitation is the
employment of cross-sectional data. The study analyzed data
in two-time phases with 1 week gap to reduce common-
method bias (Ployhart and Vandenberg, 2010). Second, the
generalization of the study results is not possible concerning
individuals residing in other countries. The data collection
process took place in Pakistan and represents a small sample
of the general public. Future researchers should consider cross-
cultural settings to examine the role of financial skills and digital
literacy on usage intention of different m-payment systems like

REFERENCES

Ajzen, I (1991). The theory of planned behavior. Organiz. Behav.
Hum.  Dec. Proc. 50, 179-211. doi: 10.1016/0749-5978(91)9
0020-T

Ajzen, I, Joyce, N., Sheikh, S., and Cote, N. G. (2011). Knowledge and the
prediction of behavior: the role of information accuracy in the theory of planned
behavior. Basic Appl. Soc. Psychol. 33, 101-117. doi: 10.1080/01973533.2011.
568834

m-wallet, NFC, QR code-based services. Third, the present
research follows a quantitative study approach. Future studies
may use a mixed-method strategy to examine consumers
m-banking/m-payment behavioral intention adoption. Fourth,
the focus of the current study is to look at behavioral
intention to adopt m-payment/m-banking services rather
than actual adoption. Future studies may examine the actual
usage behavior of the consumers regarding m-payment/m-
banking adoption.

CONCLUSION

Based on TAM and TPB’s perceived behavioral construct
characteristics, this study examines the association of consumer
financial skills and digital literacy intending to adopt
m-payment/m-banking services in Pakistan. Results indicate
that perceived usefulness completely mediates the relationship
between financial skills and intention to adopt, whereas PEOU
partially mediates the association between digital literacy
and intention to adopt. This study will assist the concerned
stakeholders, including individuals, m-payment/m-banking
service providers, and the Government, to take steps for
individuals learning through market awareness programs,
education, and training because these skills are essential for the
benefit at large.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

AUTHOR CONTRIBUTIONS

SU had been primarily initiated and completed the research
work. All authors contributed to the article and approved
the final version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2022.873708/full#supplementary- material

Alkhowaiter, W. A. (2020). Digital payment and banking adoption research in
gulf countries: a systematic literature review. Int. J. Inform. Manage. 53, 1-17.
doi: 10.1016/j.ijinfomgt.2020.102102

Al-Saedi, K., Al-Emran, M., Ramayah, T., and Abusham, E. (2020). Developing
a general extended UTAUT model for M-payment adoption. Technol. Soc. 62,
1-10. doi: 10.1016/j.techsoc.2020.101293

Anderson, J. C., and Gerbing, D. W. (1988). Structural equation modeling in
practice: a review and recommended two-step approach. Psychol. Bull. 103,
411-423. doi: 10.1037/0033-2909.103.3.411

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 873708


https://www.frontiersin.org/articles/10.3389/fpsyg.2022.873708/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.873708/full#supplementary-material
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1080/01973533.2011.568834
https://doi.org/10.1080/01973533.2011.568834
https://doi.org/10.1016/j.ijinfomgt.2020.102102
https://doi.org/10.1016/j.techsoc.2020.101293
https://doi.org/10.1037/0033-2909.103.3.411
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Ullah et al.

Consumers’ Intention to Adopt m-payment/m-banking

Andreev, P., Andreev, P., and O’Reilly, P. (2011). Trusting M-payments - realising
the potential of smart phones for M-commerce: a conceptual model & survey
of consumers in Ireland. Int. Conf. Inform. Sys. 2, 1118-1136.

Arif, I, Aslam, W., and Ali, M. (2016). Students’ dependence on smartphones and
its effect on purchasing behavior. South Asian J. Global Bus. Res. 5, 285-302.
doi: 10.1108/sajgbr-05-2014-0031

Bagozzi, R. P., and Yi, Y. (1988). On the evaluation of structural equation models.
J. Acad. Mark. Sci. 16, 74-94. doi: 10.1177/009207038801600107

Bawden, D. (2001). Information and digital literacies: a review of concepts.
J. Document. 57, 218-259. doi: 10.1108/EUM0000000007083

Bejakovi¢, P., and Mrnjavac, Z (2020). The importance of digital literacy on the
labour market. Employee Relations 42, 921-932. doi: 10.1108/ER-07-2019-0274

Bélanger, F., and Carter, L. (2008). Trust and risk in e-government adoption.
J. Strat. Inform. Syst. 17, 165-176. doi: 10.1016/j.jsis.2007.12.002

Bergdahl, N., Nouri, J., and Fors, U. (2020). Disengagement, engagement and
digital skills in technology-enhanced learning. Educ. Inform. Technol. 25, 957~
983. doi: 10.1007/510639-019-09998-w

Bhattacherjee, A. (2001). An empirical analysis of the antecedents of electronic
commerce service continuance. Dec. Support Syst. 32, 201-214. doi: 10.1016/
S0167-9236(01)00111-7

Brown, J., Bryan, J., and Brown, T. (2005). Twenty-first century literacy and
technology in K-8 classrooms. Innov. J. Online Educ. 1:5.

Browne, M. W., and Cudeck, R. (1993). “Alternative ways of assessing model fit,”
in Testing Structural Equation Models, eds K. A. Bollen and J. S. Long 136-162.

Bryman, A. (2016). Social Research Methods, 5th Edn. Oxford: Oxford University
Press.

Bulmer, M., and Warwick, D. P. (1993). Social Research in Developing Countries:
Surveys and Censuses in the Third World. London: Psychology Press.

Carlsson, H., Larsson, S., Svensson, L., and Astrém, F. (2017). Consumer
credit behavior in the digital context: a bibliometric analysis and literature
review. J. Finan. Plan. 28, 76-94. doi: 10.1891/1052-3073.
28.1.76

CFPB (2015). Financial Well-Being: The Goal of Financial Education | Consumer
Financial Protection Bureau. Available online at: https://www.consumerfinance.
gov/data-research/research-reports/financial-well-being/ (accessed March 27,
2022).

CFPB (2018). Measuring Financial Skill | Consumer Financial Protection Bureau.
Available online at: https://www.consumerfinance.gov/data-research/research-
reports/measuring-financial-skill/ (accessed January 22, 2021).

Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for
testing measurement invariance. Struct. Equat. Mod. 9, 233-255. doi: 10.1207/
S$15328007SEM0902_5

Dahlberg, T., Guo, J., and Ondrus, J. (2015). A critical review of mobile payment
research. Electr. Commerce Res. Appl. 14, 265-284. doi: 10.1016/j.elerap.2015.
07.006

Darsono, L. I. (2005). Examining information technology acceptance by individual
professionals. Gadjah Mada Int. J. Bus. 7, 155-178. doi: 10.22146/gamaijb.5576

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance
of information technology. MIS Quart. Manage. Inform. Syst. 13, 319-339.
doi: 10.2307/249008

Davis, F. D. (1993). User acceptance of information technology: system
characteristics, user perceptions and behavioral impacts. Int. J. Man Mach. Stud.
38, 475-487. doi: 10.1006/imms.1993.1022

Evans, D. S., and Pirchio, A. (2015). An Empirical Examination of Why Mobile
Money Schemes Ignite in Some Developing Countries but Flounder in Most.
Coase-Sandor Institute for Law & Economics Research Paper No. 723. Chicago,
IL: University of Chicago. doi: 10.2139/ssrn.2578312

Ferro, E., Helbig, N. C,, and Gil-Garcia, J. R. (2011). The role of IT literacy
in defining digital divide policy needs. Govern. Inform. Quart. 28, 3-10. doi:
10.1016/1.8iq.2010.05.007

Flavian, C., Guinaliu, M., and Lu, Y. (2020). Mobile payments adoption -
introducing mindfulness to better understand consumer behavior. Int. J. Bank
Mark. 38, 1575-1599. doi: 10.1108/IJBM-01-2020-0039

Fornell, C., and Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. J. Mark. Res. 18, 39-50. doi:
10.2307/3151312

Counsel.

Glavee-Geo, R., Shaikh, A. A., and Karjaluoto, H. (2017). Mobile banking services
adoption in pakistan: are there gender differences? Int. J. Bank Mark. 35,
1088-1112. doi: 10.1108/IJBM-09-2015-0142

Hanafizadeh, P., Behboudi, M., Koshksaray, A., Jalilvand, S., and Tabar, M. (2014).
Mobile-banking adoption by iranian bank clients. Telemat. Inform. 31, 62-78.
doi: 10.1016/j.tele.2012.11.001

Hsu, M. H., and Chiu, C. M. (2004). Internet self-efficacy and electronic service
acceptance. Dec. Support Syst. 38, 369-381. doi: 10.1016/j.dss.2003.08.001

Hu, L. T., and Bentler, P. M. (1999). Cutof criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equat.
Mod. 6,1-55. doi: 10.1080/10705519909540118

Huston, S. J. (2010). Measuring financial literacy. J. Consum. Aff. 44, 296-316.
doi: 10.1111/j.1745-6606.2010.01170.x

Tacobucci, D., Saldanha, N., and Deng, X. (2007). A meditation on mediation:
evidence that structural equations models perform better than regressions.
J. Consumer Psychol. 17, 139-153. doi: 10.1016/S1057-7408(07)70020-7

IMF (2020). Financial Access Survey - By Indicator - IMF Data. Availble online
at: https://data.imf.org/?sk=ESDCAB7E- A5CA-4892- AGEA-598B5463A34C&
sId=1460054136937(accessed November 30, 2020).

Jaradat, M.-I. R. M., and Faqih, K. M. S. (2014). Investigating the moderating
effects of gender and self-efficacy in the context of mobile payment adoption:
a developing country perspective. Int. J. Bus. Manage. 9, 147-169. doi: 10.5539/
ijbm.vonl11p147

Jiinger, M., and Mietzner, M. (2020). Banking goes digital: the adoption of FinTech
services by german households. Finance Res. Lett. 34, 1-19. doi: 10.1016/j.frl.
2019.08.008

Kapoor, K. K., Dwivedi, Y. K., and Williams, M. D. (2015). Examining the role of
three sets of innovation attributes for determining adoption of the interbank
mobile payment service. Inform. Syst. Front. 17, 1039-1056. doi: 10.1007/
510796-014-9484-7

Kats, R. (2018). The Mobile Payments Series: US - Insider Intelligence Trends,
Forecasts & Statistics. Available online at: https://www.emarketer.com/content/
the-mobile- payments-series- the-us(accessed August 31, 2021)

Keramati, A., Taeb, R., Larijani, A. M., and Mojir, N. (2012). A combinative
model of behavioural and technical factors affecting “mobile”-payment services
adoption: an empirical study. Service Industr. J. 32, 1489-1504. doi: 10.1080/
02642069.2011.552716

Kirana, M. Y., and Havidz, S. A. H. (2020). “Financial literacy and mobile payment
usage as financial inclusion determinants,” in Proceedings of 2020 International
Conference on Information Management and Technology, (ICIMTech), 905-910.
doi: 10.1109/ICIMTech50083.2020.9211157

Legris, P., Ingham, J., and Collerette, P. (2003). Why do people use information
technology? A critical review of the technology acceptance model. Inform.
Manage. 40, 191-204. doi: 10.1016/S0378-7206(01)00143-4

Leong, C. M., Tan, K. L., Puah, C. H,, and Chong, S. M. (2021). Predicting
mobile network operators users m-payment intention. Eur. Bus. Rev. 33:263.
doi: 10.1108/EBR-10-2019-0263

Leong, L. Y., Hew, T. S., Tan, G. W. H,, and Ooi, K. B. (2013). Predicting the
determinants of the NFC-enabled mobile credit card acceptance: a neural
networks approach. Exp. Syst. Appl. 40, 5604-5620. doi: 10.1016/j.eswa.2013.
04.018

Li, B., Hanna, S. D., and Kim, K. T. (2020). Who uses mobile payments: fintech
potential in users and non-users. J. Finan. Counsel. Plan. 31, 83-100. doi:
10.1891/JFCP-18-00083

Liébana-Cabanillas, F., de Luna, I. R., and Montoro-Riosa, F. (2017). Intention
to use new mobile payment systems: a comparative analysis of SMS and NFC
payments. Econ. Res. Ekono. Istraz. 30, 892-910. doi: 10.1080/1331677X.2017.
1305784

Liébana-Cabanillas, F., Japutra, A., Molinillo, S., Singh, N., and Sinha, N. (2020).
Assessment of mobile technology use in the emerging market: analyzing
intention to use m-payment services in India. Telecommun. Policy 44, 1-17.
doi: 10.1016/j.telpol.2020.102009

Liébana-Cabanillas, F., Marinkovic, V., Ramos de Luna, I., and Kalinic, Z. (2018).
Predicting the determinants of mobile payment acceptance: a hybrid SEM-
neural network approach. Technol. Forecast. Soc. Chan. 129, 117-130. doi:
10.1016/j.techfore.2017.12.015

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 873708


https://doi.org/10.1108/sajgbr-05-2014-0031
https://doi.org/10.1177/009207038801600107
https://doi.org/10.1108/EUM0000000007083
https://doi.org/10.1108/ER-07-2019-0274
https://doi.org/10.1016/j.jsis.2007.12.002
https://doi.org/10.1007/s10639-019-09998-w
https://doi.org/10.1016/S0167-9236(01)00111-7
https://doi.org/10.1016/S0167-9236(01)00111-7
https://doi.org/10.1891/1052-3073.28.1.76
https://doi.org/10.1891/1052-3073.28.1.76
https://www.consumerfinance.gov/data-research/research-reports/financial-well-being/
https://www.consumerfinance.gov/data-research/research-reports/financial-well-being/
https://www.consumerfinance.gov/data-research/research-reports/measuring-financial-skill/
https://www.consumerfinance.gov/data-research/research-reports/measuring-financial-skill/
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1016/j.elerap.2015.07.006
https://doi.org/10.1016/j.elerap.2015.07.006
https://doi.org/10.22146/gamaijb.5576
https://doi.org/10.2307/249008
https://doi.org/10.1006/imms.1993.1022
https://doi.org/10.2139/ssrn.2578312
https://doi.org/10.1016/j.giq.2010.05.007
https://doi.org/10.1016/j.giq.2010.05.007
https://doi.org/10.1108/IJBM-01-2020-0039
https://doi.org/10.2307/3151312
https://doi.org/10.2307/3151312
https://doi.org/10.1108/IJBM-09-2015-0142
https://doi.org/10.1016/j.tele.2012.11.001
https://doi.org/10.1016/j.dss.2003.08.001
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1111/j.1745-6606.2010.01170.x
https://doi.org/10.1016/S1057-7408(07)70020-7
https://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-598B5463A34C&sId=1460054136937(accessed
https://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-598B5463A34C&sId=1460054136937(accessed
https://doi.org/10.5539/ijbm.v9n11p147
https://doi.org/10.5539/ijbm.v9n11p147
https://doi.org/10.1016/j.frl.2019.08.008
https://doi.org/10.1016/j.frl.2019.08.008
https://doi.org/10.1007/s10796-014-9484-7
https://doi.org/10.1007/s10796-014-9484-7
https://www.emarketer.com/content/the-mobile-payments-series-the-us(accessed
https://www.emarketer.com/content/the-mobile-payments-series-the-us(accessed
https://doi.org/10.1080/02642069.2011.552716
https://doi.org/10.1080/02642069.2011.552716
https://doi.org/10.1109/ICIMTech50083.2020.9211157
https://doi.org/10.1016/S0378-7206(01)00143-4
https://doi.org/10.1108/EBR-10-2019-0263
https://doi.org/10.1016/j.eswa.2013.04.018
https://doi.org/10.1016/j.eswa.2013.04.018
https://doi.org/10.1891/JFCP-18-00083
https://doi.org/10.1891/JFCP-18-00083
https://doi.org/10.1080/1331677X.2017.1305784
https://doi.org/10.1080/1331677X.2017.1305784
https://doi.org/10.1016/j.telpol.2020.102009
https://doi.org/10.1016/j.techfore.2017.12.015
https://doi.org/10.1016/j.techfore.2017.12.015
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Ullah et al.

Consumers’ Intention to Adopt m-payment/m-banking

LIRNEasia (2019). AfterAccess: ICT Access and use in Asia and the Global South
(Version 3.0). Colombo: LIRNEasia.

Lis, P., and Kongaut, C. (2017). “Supply and demand sides of mobile payment: a
comparative analysis of successful mobile payment adoption in developed and
developing countries,” in Proceeding of the 28th European Regional Conference
of the International Telecommunications Society.

Liu, S. H,, Liao, H. L., and Pratt, J. A. (2009). Impact of media richness and
flow on e-learning technology acceptance. Comput. Educ. 52, 599-607. doi:
10.1016/j.compedu.2008.11.002

Lleras-Muney, A., and Lichenberg, F. R. (2002). The Effect of Education on Medical
Technology Adoption: Are the More Educated More Likely to Use New Drugs?.
Cambridge, MA: National Bureau of Economic Research.

Lu, J, Yu, C. S, Liu, C, and Yao, J. E. (2003). Technology acceptance model
for wireless internet. Int. Res. 13, 206-222. doi: 10.1108/1066224031047
8222

Lusardi, A., and Mitchell, O. S. (2014). The economic importance of financial
literacy: theory and evidence. J. Econ. Literat. 52, 5-44. doi: 10.1257/jel.52.1.5

Maranguni¢, N, and Grani¢, A. (2015). Technology acceptance model: a literature
review from 1986 to 2013. Univ. Access Inform. Soc. 14, 81-95.

Markless, S., Markless, S., and Streatfield, D. (2007). Three Decades of Information
Literacy: Redefining the Parameters. Adelaide: Auslib Press.

Martin, A. (2005). DigEuLit - a european framework for digital literacy: a progress
report. J. Liter. 2, 130-136.

Mattila, A. S., and Enz, C. A. (2002). The role of emotions in service encounters.
J. Serv. Res. 4, 268-277. doi: 10.1177/1094670502004004004

Merritt, C. (2011). Mobile money transfer services: the next phase in the evolution
of person-to-person payments. J. Paym. Strat. Syst. 5, 143-160.

Miltgen, C., Popovi¢, A., and Oliveira, T. (2013). Determinants of end-user
acceptance of biometrics: integrating the “big 3” of technology acceptance
with privacy context. Dec. Support Syst. 56, 103-114. doi: 10.1016/j.dss.2013.
05.010

Mohammadyari, S., and Singh, H. (2015). Understanding the effect of e-learning
on individual performance: the role of digital literacy. Comput. Educ. 82, 11-25.
doi: 10.1016/j.compedu.2014.10.025

Morgan, P. J., and Trinh, L. Q. (2020). FinTech and financial literacy in vietnam.
ADBI Work. Paper Ser. 1154, 1-19.

Morris, M. G., and Venkatesh, V. (2000). Age differences in technology adoption
decisions: implications for a changing work force. Personnel Psychol. 53, 375-
403. doi: 10.1111/§.1744-6570.2000.tb00206.x

Ng, W. (2012). Can we teach digital natives digital literacy? Comput. Educ. 59,
1065-1078. doi: 10.1016/j.compedu.2012.04.016

Novak, T. P., Hoffman, D. L., and Yung, Y. F. (2000). Measuring the customer
experience in online environments: a structural modeling approach. Mark. Sci.
19, 22-42. doi: 10.1287/mksc.19.1.22.15184

Nunnally, J., and Bernstein, I. (1994). Psychometric theory, 3rd edn, 1994. McGraw
Hill New York 3:701.

Oliveira, T., Thomas, M., Baptista, G., and Campos, F. (2016). Mobile payment:
understanding the determinants of customer adoption and intention to
recommend the technology. Comput. Hum. Behav. 61, 404-414. doi: 10.1016/j.
chb.2016.03.030

Pham, T. T. T., and Ho, J. C. (2015). The effects of product-related, personal-related
factors and attractiveness of alternatives on consumer adoption of NFC-based
mobile payments. Technol. Soc. 43, 159-172. doi: 10.1016/j.techsoc.2015.05.004

Ployhart, R. E., and Vandenberg, R. J. (2010). Longitudinal research: the theory,
design, and analysis of change. J. Manage. 36, 94-120.

Podsakoff, P. M., MacKenzie, S. B., Lee, ]. Y., and Podsakoff, N. P. (2003). Common
method biases in behavioral research: a critical review of the literature and
recommended remedies. J. Appl. Psychol. 88, 879-903.

Podsakoff, P. M., MacKenzie, S. B., and Podsakoff, N. P. (2012). Sources of method
bias in social science research and recommendations on how to control it. Ann.
Rev. Psychol. 63, 539-569. doi: 10.1146/annurev-psych-120710-100452

PTA (2021). Telecom Indicators | PTA. Pakistan Telecommunication Authority.
Islamabad: Pakistan Telecommunication Authority.

Rana, N. P., Dwivedi, Y. K., Williams, M. D., and Weerakkody, V. (2014).
Investigating success of an e-government initiative: validation of an integrated
is success model. Inform. Syst. Front. 17, 127-142. doi: 10.1007/s10796-014-
9504-7

Randall, D. M., and Gibson, A. M. (2013). “Methodology in business ethics
research: a review and critical assessment,” in Citation Classics from The Journal
of Business Ethics: Celebrating the First Thirty Years of Publication, eds Alex C.
Michalos, Deborah C Poft 191-211. doi: 10.1007/978-94-007-4126-3_10

SBP (2020). Payment Systems Review. Karachi: State Bank of Pakistan.

Schepers, J., and Wetzels, M. (2007). A meta-analysis of the technology acceptance
model: investigating subjective norm and moderation effects. Inform. Manage.
44, 90-103. doi: 10.1016/j.im.2006.10.007

Schierz, P. G., Schilke, O., and Wirtz, B. W. (2010). Understanding consumer
acceptance of mobile payment services: an empirical analysis. Electr. Commerce
Res. Appl. 9,209-216. doi: 10.1016/j.elerap.2009.07.005

Sey, A., and Hafkin, N. (2019). Taking Stock: Data and Evidence on Gender Equality
in Digital Access, Skills, and Leadership. Tokyo: United Nations University.

Shankar, A., and Rishi, B. (2020). Convenience matter in mobile banking adoption
intention? Austr. Mark. J. 28, 273-285. doi: 10.1016/j.ausm;j.2020.06.008

Shin, J., Park, Y., and Lee, D. (2018). Who will be smart home users? An analysis
of adoption and diffusion of smart homes. Technol. Forecast. Soc. Chan. 134,
246-253. doi: 10.1016/j.techfore.2018.06.029

Sohn, S. Y., and Kim, Y. (2008). Searching customer patterns of mobile service
using clustering and quantitative association rule. Exp. Syst. Appl. 34, 1070-
1077. doi: 10.1016/j.eswa.2006.12.001

Son, H., Park, Y., Kim, C., and Chou, J. S. (2012). Toward an understanding of
construction professionals’ acceptance of mobile computing devices in south
korea: an extension of the technology acceptance model. Autom. Constr. 28,
82-90. doi: 10.1016/j.autcon.2012.07.002

Tabachnick, B. G., and Fidell, L. S. (1996). Using Multivariate Statistics, 3rd Edn.
New York: Harper Collins.

Taherdoost, H. (2018). A review of technology acceptance and adoption models
and theories. Proc. Manuf. 22, 960-967. doi: 10.1016/j.promfg.2018.03.137

Taherdoost, H., and Masrom, M. (2009). “An examination of smart card technology
acceptance using adoption model,” in Proceedings of the International
Conference on Information Technology Interfaces, (ITI), 329-334. doi: 10.1109/
IT1.2009.5196103

Taherdoost, H., Zamani, M., and Namayandeh, M. (2009). “Study of smart card
technology and probe user awareness about it: a case study of middle eastern
students,” in Proceedings of the - 2009 2nd IEEE International Conference on
Computer Science and Information Technology, (ICCSIT), 334-338. doi: 10.
1109/ICCSIT.2009.5234410

Take Charge America (2017). 7 Essential Financial Skills for Young Adults. Available
online at: https://www.takechargeamerica.org/7-essential- financial-skills- for-
young-adults/(accessed January 13, 2022)

Talwar, S., Dhir, A., Khalil, A.,, Mohan, G., and Islam, A. K. (2020). Point
of adoption and beyond. initial trust and mobile-payment continuation
intention. J. Retail. Consumer Serv. 55, 1-12. doi: 10.1016/j.jretconser.2020.
102086

Teo, A. C.,, Tan, G. W. H., Ooi, K. B,, Hew, T. S., and Yew, K. T. (2015). The
effects of convenience and speed in m-payment. Industr. Manage. Data Syst.
115, 311-331. doi: 10.1108/IMDS-08-2014-0231

UNESCO (2017). Working Group on Education: Digital Skills for Life and Work.
New York: Broadband Commission For Sustainable Development.

Venkatesh, V., Morris, M. G., and Ackerman, P. L. (2000). A longitudinal field
investigation of gender differences in individual technology adoption decision-
making processes. Organiz. Behav. Hum. Dec. Proc. 83, 33-60. doi: 10.1006/
obhd.2000.2896

Venkatesh, V., Thong, J. Y. L., and Xu, X. (2012). Consumer acceptance and use
of information technology: extending the unified theory of acceptance and use
of technology. MIS Quart. Manage. Inform. Syst. 36, 157-178. doi: 10.2307/
41410412

Wu, C. S, Cheng, F. F, Yen, D. C, and Huang, Y. W. (2011). User
acceptance of wireless technology in organizations: a comparison of
alternative models. Comput. Stand. Interf. 33, 50-58. doi: 10.1016/j.csi.2010.
03.002

Yoshino, N., Morgan, P. ., and Long, T. Q. (2020). Financial Literacy and Fintech
Adoption in Japan. Asian Development Bank Institute Working Paper 1095.

Yucel, A., Gulbahar, U, and Yasemin, Y. (2013). Technology acceptance model: a
review of the prior predictors. Ankara Univ. Egitim Bilimleri Fakultesi Dergisi
46, 89-109. doi: 10.1501/egifak_0000001275

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 873708


https://doi.org/10.1016/j.compedu.2008.11.002
https://doi.org/10.1016/j.compedu.2008.11.002
https://doi.org/10.1108/10662240310478222
https://doi.org/10.1108/10662240310478222
https://doi.org/10.1257/jel.52.1.5
https://doi.org/10.1177/1094670502004004004
https://doi.org/10.1016/j.dss.2013.05.010
https://doi.org/10.1016/j.dss.2013.05.010
https://doi.org/10.1016/j.compedu.2014.10.025
https://doi.org/10.1111/j.1744-6570.2000.tb00206.x
https://doi.org/10.1016/j.compedu.2012.04.016
https://doi.org/10.1287/mksc.19.1.22.15184
https://doi.org/10.1016/j.chb.2016.03.030
https://doi.org/10.1016/j.chb.2016.03.030
https://doi.org/10.1016/j.techsoc.2015.05.004
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1007/s10796-014-9504-7
https://doi.org/10.1007/s10796-014-9504-7
https://doi.org/10.1007/978-94-007-4126-3_10
https://doi.org/10.1016/j.im.2006.10.007
https://doi.org/10.1016/j.elerap.2009.07.005
https://doi.org/10.1016/j.ausmj.2020.06.008
https://doi.org/10.1016/j.techfore.2018.06.029
https://doi.org/10.1016/j.eswa.2006.12.001
https://doi.org/10.1016/j.autcon.2012.07.002
https://doi.org/10.1016/j.promfg.2018.03.137
https://doi.org/10.1109/ITI.2009.5196103
https://doi.org/10.1109/ITI.2009.5196103
https://doi.org/10.1109/ICCSIT.2009.5234410
https://doi.org/10.1109/ICCSIT.2009.5234410
https://www.takechargeamerica.org/7-essential-financial-skills-for-young-adults/(accessed
https://www.takechargeamerica.org/7-essential-financial-skills-for-young-adults/(accessed
https://doi.org/10.1016/j.jretconser.2020.102086
https://doi.org/10.1016/j.jretconser.2020.102086
https://doi.org/10.1108/IMDS-08-2014-0231
https://doi.org/10.1006/obhd.2000.2896
https://doi.org/10.1006/obhd.2000.2896
https://doi.org/10.2307/41410412
https://doi.org/10.2307/41410412
https://doi.org/10.1016/j.csi.2010.03.002
https://doi.org/10.1016/j.csi.2010.03.002
https://doi.org/10.1501/egifak_0000001275
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Ullah et al.

Consumers’ Intention to Adopt m-payment/m-banking

Zait, A., and Bertea, P. (2011). Methods for testing discriminant validity. Manage.
Mark. J. 9, 217-224.

Zhang, J., and Mao, E. (2020). Cash, credit, or phone? An empirical study on the
adoption of mobile payments in the united states. Psychol. Mark. 37, 87-98.
doi: 10.1002/mar.21282

Zhao, H., Zhang, L., and Anong, S. (2020). Financial experiences, beliefs, and near
field communication based mobile payments among young adults. J. Finan.
Couns. Plan. 31, 69-82. doi: 10.1891/JFCP-18-00077

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Ullah, Kiani, Raza and Mustafa. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 12

April 2022 | Volume 13 | Article 873708


https://doi.org/10.1002/mar.21282
https://doi.org/10.1891/JFCP-18-00077
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Consumers' Intention to Adopt m-payment/m-banking: The Role of Their Financial Skills and Digital Literacy
	Introduction
	Literature Review
	Financial Skills and Behavioral Intention
	Digital Literacy and Behavioral Intention
	The Role of Perceived Usefulness as Mediator
	The Role of Perceived Ease of Use as Mediator


	Methodology
	Participants and Procedure
	Measures
	Financial Skill
	Digital Literacy
	Perceived Usefulness
	Perceived Ease of Use
	Behavioral Intention to Adopt
	Control Variables

	Descriptive Statistics With Profile and Quality of Research Variables
	Data Analysis

	Results of the Research
	Discussion
	Theoretical Implications
	Practical Implications
	Limitations and Future Avenues
	Conclusion
	Data Availability Statement
	Author Contributions
	Supplementary Material
	References


