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Abstract: Younger generations comprise an essential segment for the mobile payment market to
prosper. However, empirical evidence of the drivers/barriers of the young generation’s adoption of
mobile payment has been inconclusive. This study intends to advance the body of knowledge on
this subject based on the extended Unified Theory of Acceptance and Use of Technology (UTAUT),
incorporating the young generation’s risk perception and bonus/rewards provided by the mobile-pay
firms. To this end, 295 samples with the majority being more tech-savvy, namely generation Y and
generation Z, were collected from an online survey in Taiwan. The empirical results in this study
demonstrate the uniquely positive effect of social influence on the young generations’ behavioral
intention to adopt mobile payment. While behavioral intention and promotional activities are the
drivers of the young generation’s actual usage of mobile payment, perceived risks are found to
exert a negative impact, reflecting the risk-averse preferences of the young generation in Taiwan.
The ignorable moderation effect of gender, on the other hand, suggests the absence of a gender
gap in the use of mobile payment among the young generations. The findings in this research
have important implications for the development of promotion programs motivating the young
generation’s adoption of mobile payment.

Keywords: mobile payment adoption; Generations Y and Z; UTAUT; perceived risk; promotional
activities; gender moderation effect

1. Introduction

The development of mobile devices and e-commerce has driven the growth of the
mobile payment market worldwide. It was predicted that the transaction value in the
mobile payment segments will reach US$4769 billion in 2020, with a compound annual
growth rate (CAGR) of 12% between 2020 and 2023 [1]. In response to the emergence of
online shopping, which relies on mobile payment services, more firms are entering the
mobile payment-related market. The critical role of mobile payment can be witnessed
under these growing developments.

In recent years, the Taiwanese government has actively popularized the adoption
of mobile payments. To optimize environmental fundamentals, several measures were
implemented [2]. For instance, a financial regulatory sandbox law that allows more leeway
for field-testing financial services was enacted in 2017 [3]. While the user penetration
rate of mobile payment services rose from 39.7% in 2016 to 62.2% in 2019, there is still
considerable room for growth compared to the existing huge credit card market. Like
in other parts of the world, the largest group of potential adopters of this new payment
option is the young generation, who are more comfortable with different online payment
alternatives [4], which thereby constitutes one crucial segment of the market for business to
prosper [5]. Nonetheless, what the pros or cons are of mobile payment from the viewpoint
of the young generation in Taiwan is still an unanswered question. The major focus of the
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present study, therefore, is to gain insights into factors affecting the young generation’s
behavioral intention and the actual usage behavior of mobile payment. Past studies on the
drivers/barriers of the young generation’s mobile payment usage have been inconclusive.
Taking the young generations in Taiwan as an example, this study provides a significant
complement to the delineation of the young generation’s intention and use of mobile
payment. With a projected CAGR of nearly 23.70%, the Asia-Pacific mobile payment
market is predicted to be the fastest-growing segment in the world mobile payment market
during 2018-2026 [6]. A better understanding of the driving/deterring factors of the young
generation’s mobile payment adoption can help the service practitioners and researchers
in designing promotion strategies to make the new payment mode broadly acceptable
to the largest group of potential adopters. Therefore, the findings in this research can
render important implications for the development of cost-effective market communication
strategies in the Asia-Pacific mobile payment market.

The behavioral model this study is based on is an extension of the unified theory of
acceptance and use of technology (UTAUT). The extended UTAUT includes perceived
risks and promotional activities as additional determinants of the actual usage of mobile
payment. The young generation differs from other generations in terms of “systematic dif-
ferences in values, preferences and behavior that are stable over time” [7], p. 245. However,
limited attention has been devoted to the understanding of the young generation’s risk
preferences. In order to advance the body of knowledge on this subject, this study extends
the UTAUT model to include perceived risks in the delineation of the young generation’s
behavior. Perceived risk is one important dimension in shaping the behavioral intention
and usage of mobile payment [8-10]. Similar to the focus on consumers’ risk perception,
one line of previous studies is to stress psychological concerns including trust [11-13],
distrust [14], perceived security risk [15], and perceived financial, privacy, and perfor-
mance risks [16] in modeling consumers” intention to use online services. It is found that
trust of the mobile service provider and mobile technology [11] and the mobile payment
vendor [12] are key factors influencing intention to use mobile payment. A similar conclu-
sion applies to the consumer’s online repurchase behavior [13]. In light of the important
role of both trust and distrust in influencing the decision to adopt IT-enabled exchange
mode, some authors [14] investigated the effects of trust and distrust through the use of
“functional neuroimaging (fMRI) tools to complement psychometric measures of trust and
distrust” [14]. Neuroscience has also been applied to investigate the consumer’s neural
response to risky and secure e-payments [15] and how consumers process online risks [16].
The authors [15] found that consumers’ choice of payment systems is determined by the
consumer’s neural response.

Financial incentives in different forms, monetary and/or nonmonetary rewards, have
been found to be effective in attracting and attaining customers in the process of product
or service promotion [17,18]. There were only a handful of studies providing empirical
evidence to support the effect, especially that of monetary rewards offered by mobile pay
companies, on the usage of this new payment alternative. In a very recent research ad-
dressing the pull, push, and mooring factors of mobile payment users” switching behavior,
it was found that monetary rewards provided by mobile payment applications pull the
users to switch [19]. Targeted on young US adults, some authors [20] found cashback
and discount to impact positively the intention to adopt near field communication (NFC)
mobile payment. In addition to monetary rewards, this study considers two other forms of
nonmonetary rewards offered by the mobile payment companies, including bonus points
and gifts with targeted amounts of purchase. By emphasizing the influence of promo-
tion strategies on the young generation’s mobile payment adoption, the present study
makes a significant complement to the literature devoted to the modeling of technology
acceptance behavior.

Additionally, this study adds to the literature on mobile payment by assessing the
gender moderating effects among the young generation. When it comes to behavioral
analysis of information communication technology (ICTs) adoption, it is important to
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recognize variations in terms of drivers/barriers between different demographic groups,
namely, female vs. male [21], and young vs. old [22]. Gender as a moderator has been
examined in the context of adopting mobile internet [23], mobile payments [24-26], mobile
banking [27,28], and mobile apps [29], etc. Although the effects of some UTAUT constructs
on the adoption behavior were shown to be moderated by gender [23-25,30,31], the gender
moderation effect was not observed in some cases, for example, [26,28,29]. One possible
explanation for the diverse results may be due to not taking into account the possible inter-
play of the two demographic characteristics—gender and age. By focusing our attention
on the young generation, this study provides a more concrete examination of the role of
gender in moderating the relationships between determinants and adoption behavior.

The remainder of this paper proceeds as follows. Section 2 presents the description
of the UTAUT model extended to include the constructs of promotional activities and
perceived risks and the research hypothesis built on the theoretical foundation. Section 3
introduces the survey data and the empirical framework. Following Section 3 is a discussion
of the path analysis and the drivers/barriers of mobile payment use. The final section
summarizes the major findings and limitations.

2. Literature Review and Research Hypotheses

The novel feature of the present study is to extend the traditional UTAUT model
to include the constructs of promotional activities, perceived financial/privacy risks as
well as psychological/social risks. In what follows, we provide a description of each of
the construct in the extended UTAUT model and the research hypotheses outlining the
structural relationships.

2.1. The UTAUT Model

The UTAUT model identifies four major determinants of behavioral intention and
usage: performance expectancy, effort expectancy, social influence, and facilitating condi-
tions [21], while at the same time moderated by gender, age, experience, and voluntariness
of use. The model was found to achieve a high level of the explanatory power of 70% with
empirical data [21] and, thus, has been applied in wide-ranged of fields [32]. Some recent
research, for example, [24,25,33,34], concentrated on applying UTAUT in modeling the
adoption of mobile payment services.

2.1.1. Performance Expectancy

Performance expectancy captures the user’s perceived gain in job performance when
the technology is applied [21]. In general, performance expectancy is composed of five
sub-facets: (i) perceived usefulness—the user believes that the adoption of technology
improves work efficiency; (ii) extrinsic motivation—users believe that there is an added
value in adopting the technology; (iii) job-fit—users think that adopting this technology
improves job performance; (iv) relative advantage—users think that adopting this new
technology is better than the previous one; and (v) outcome expectation—users expect to
have a sense of accomplishment and pleasure after applying the technology.

This study posits the research hypothesis concerning the effect of performance ex-
pectancy on behavioral intention as following:

Hypothesis 1. Performance expectancy positively affects customers’ intention to use mobile
payments.

2.1.2. Effort Expectancy

The effort expectancy is defined as “the degree of ease associated with the use of the
system” [21], p. 450, and can be divided into three sub-facets, which includes perceived ease
of use, complexity, and ease of use. The following hypothesis postulates the relationship
between effort expectance and behavioral intention:
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Hypothesis 2. Effort expectancy positively affects customers’ intention to use mobile payments.

2.1.3. Social Influence

Social influence concerns the positive or negative view of the technology held by
the individual’s social reference group including families, friends, peers, and the individ-
ual’s expectancy of gaining recognition or acceptance. A couple of studies emphasized
social influence, which signifies the effects of peers, young celebrities, and role mod-
els [35-41]. The social influence construct, therefore, includes four sub-facets: (i) subjective
norm—the influence from others around including the families, friends, such as the degree
to which one should or should not take action; (ii) social factors—the influence of culture
and social norms on individual behavior; and (iii) image—the user believes that adopt-
ing the technology is beneficial to improve one’s social image and social relations; and
(iv) celebrity endorsement.

The following hypothesis will be tested to examine the effect of social influence on
behavioral intention:

Hypothesis 3. Social influence positively affects customers’ intention to use mobile payments.

2.1.4. Facilitating Conditions

Facilitating conditions are the organizational and technical infrastructure that the
individual believes can support the use of technology [21]. Facilitating conditions comprise
the perceived behavioral control, facilitating conditions, and compatibility to the technology,
which is relevant to the user’s personal characteristics such as values and experiences. We
derive the following hypothesis accordingly:

Hypothesis 4. Facilitating conditions positively affect customers’ intention to use mobile pay-
ments.

2.2. The Moderating Role of Gender

Factors that affect the behavioral intentions of adopting technology products may
differ by gender, which is one of the moderating drivers proposed in the UTAUT model [21].
The adoptions of technology products that were examined in previous research while
considering gender as a moderator include mobile internet [23], mobile payments [24-26],
mobile banking [27,28], mobile apps [29], and information communication technology
(ICT) adoption in the public or private organization [30,31], etc.

In previous research, which aimed at explaining the adoption behavior of new tech-
nology, the moderating role of gender varied. In terms of the effort expectancy of the new
technology, some research found it to exhibit a greater impact on women'’s behavioral inten-
tions [23,27,31] whereas some observed a greater effect on men, for example, [25,26,29,42].
Social influence was found to have more effects on men [42] while some authors [24-27]
stated a contrary observation. In addition, facilitating conditions affect women more when
adopting the Mobile SNS [42] and mobile apps [29], but are not influential in adopting
mobile payment services [24,26]. Some UTAUT constructs were shown to be more con-
sistent, such as men place more importance on performance effect [16,23,30,31]. Nonethe-
less, some previous studies did not observe such gender differences in the adoption of
new technologies [28,29].

Based on the previous work, this study proposes the following hypotheses with an
intention to investigate the moderating effect of gender:

Hypothesis 5. Gender moderates the relationships between (a) performance expectancy, (b) effort
expectancy, (c) social influence, and (d) facilitating conditions.
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2.3. Extension of UTAUT in Explaining the Actual Adoption Behavior

Most empirical research based on the UTAUT framework hypothesized the crucial
role of positive behavioral intentions in determining the actual usage behavior. Under
this framework, behavioral intentions impact actual behavior directly, while the four
constructs of behavioral intentions are influential to the actual behavior indirectly through
their effects on behavioral intentions. This study proposes an extended UTAUT model by
incorporating two more psychological facets that may have effects on actual usage behavior
in addition to behavioral intentions—users’ preferences over promotional bonus/rewards
and perceived risks.

The central theme in the UTAUT model concerns the positive association of behav-
ioral intention and actual usage. This linkage has been confirmed by extant works in the
past [21,28,43]. On the other hand, the empirical support to the positive effect of facilitating
conditions on the actual usage behavior was also provided in the literature [21,28,43].
Accordingly, in this study, we test the following hypotheses:

Hypothesis 6. Behavioral intention positively affects customers” actual usage of mobile payments.

Hypothesis 7. Facilitating conditions positively affect customers” actual usage of mobile payments.

2.3.1. Promotional Bonus/Rewards

Promotional activities were interpreted widely different among scholars. It was in-
dicated that product or service promotion activities, such as monetary and nonmonetary
rewards, were effective in attracting and attaining customers [17,18]. Empirical evidence
was found to support the effect of monetary rewards by pulling the users to switch to use
mobile payment [19]. Cashback and discount were also confirmed to impact the intention
to adopt NFC mobile payment positively [20]. Accordingly, for the purpose of this study,
we chose the monetary promotions and nonmonetary promotions as the measure of the
promotional activities and the following hypothesis is presented:

Hypothesis 8. Promotional activities positively affect customers” actual usage of mobile payments.

2.3.2. Perceived Risks

There is a consensus in the literature of consumer behavior that perceived risk is one
important factor in influencing the consumer’s decision making. While three risk facets
including financial, performance, and security risks were treated as antecedents of mobile
shopping behavior [44], perceived performance, financial and privacy risks were found to
influence the behavioral intention of mobile payment negatively [8]. Perceived risks were
also found to deter the young generation’s online shopping behavior [45-47].

Perceived risks can be constructed based on four facets: performance risk, financial
risk, psychological risk, and social risk [48]. Some authors [49] proposed another facet of
physical risk, which was further extended to include privacy risk [24]. A comprehensive
structure of perceived risks is composed of six dimensions: performance, financial, social,
psychological, time, and privacy risks [50]. This study uses six indicators to measure
perceived risks: (i) performance risk—the degree of expectation gap after using the product;
(ii) financial risk—in addition to the price for consumption, consumers worry that they will
be charged with additional expenses; (iii) social risk— consumers worry that they will not
be recognized by others after purchasing the product; (iv) psychological risk—consumers
worry that using this product will detriment their original values; (v) time risk—consumers
are concerned about the time cost; and (vi) privacy risk—consumers worry that their
personal information may be used illegally.

Perceived risks are expected to have a negative impact on the behavioral intention
and are stated in the following hypothesis:

Hypothesis 9. Perceived risks negatively affect customers” actual usage of mobile payments.
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2.4. Gender Moderation in Explaining the Actual Adoption Behavior

The effects of factors affecting the actual usage of adopting technology products may
differ by gender. In terms of the association between facilitating conditions and actual
usage behavior, facilitating conditions affect women more when adopting the Mobile
SNS [42] but are not influential in adopting mobile payment services [24]. In addition,
previous studies have shown diverse results regarding men’s and women'’s reactions to
promotional deals [17,51]. For instance, men are found to be less responsive when stores
offer promotions by lowering prices [51]. However, it could be the case that the cashback
bonus neither attracts male nor female credit card users [17]. Finally, gender was pinpointed
to be an important moderator that found that women tend to be more risk-averse and rely
on trusts [24,25].

Based on the previous work, this study proposes the following hypotheses with an
intention to investigate the moderating effect of gender:

Hypothesis 10. Gender moderates the relationship between (a) facilitating conditions, (b) promo-
tional bonus/rewards, (c) perceived risk, and the actual usage of mobile payment.

3. Data and Method
3.1. Data Collection

The sample was drawn from an online survey conducted in Taiwan in November
2018, after running a pilot testing to clarify wording and eliminate the items that were not
identifiable in the questionnaire. The online survey was created using the Google form and
posted on social media including Facebook, Instagram and Twitter to invite participants to
fill out the questionnaire. Consumers that have a mobile device and can afford to bind a
credit card or bank account to the mobile payment services, regardless of their actual use,
are the targeted population in this research. This enables us to understand the factors that
drive the young generation’s mobile payment adoptions.

In addition to the socio-demographic information of each respondent, the main con-
texts of the survey questions are composed of three parts: questions based on each construct
of the UTAUT model; promotional activities; several dimensions of perceived risks (PR),
including the financial /privacy risks (FR), and psychological/social risks (SR), with a total
of 26 questions in the questionnaire. The questionnaire uses a 5-point Likert scale method
to explore the study, ranging from 1 (strongly disagree) to 5 (strongly agree), respectively.
The items used to measure each construct are listed in the Appendix A (Table Al).

A total of 307 samples aged from 17 to 55 were collected in the survey. Note that most
of the samples are between the ages of 16 and 38, namely generation Y and generation Z,
the majority of which are more tech-savvy. For instance, although the user penetration
rate of Internet is generally high, more than 94% for all age cohorts in 2018, people under
50 years old have significantly better digital awareness than the elder cohorts. To focus on
examining young generations, 12 observations older than 38-year-old were excluded. The
remaining 295 samples were used for the analysis in the study.

3.2. Empirical Model

The Partial Least Square-Structural Equation Model (PLS-SEM) is used to analyze
structural relationships between each of the UTAUT constructs and the behavioral intention.
A probit model is then used to explore the factors influencing the young generation’s actual
usage of mobile payment. The role of gender in moderating the relationships between
different constructs and behavioral intention or actual usage is further examined.

3.2.1. Partial Least Square-Structural Equation Modelling (PLS-SEM)

The PLS-SEM model estimates latent variable scores as linear combinations of their
associated manifest variables [52]. As the estimates are assumed to be the substitutes for
the manifest variables, this method portrays the variance that can explain the endogenous
latent variables [53]. Since the process of estimating PLS-SEM relies on a series of ordinary
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least squares (OLS) regressions, it does not require a large sample size to reach high levels
of statistical power [53]. As the path estimations in the PLS-SEM can vividly illustrate the
concept of the UTAUT model, it is favored by many scholars to examine the relationships
among the hypothesized constructs [30,54-56].

The path model that connects variables and constructs is depicted in Figure 1. In
order to validate the proposed model, we use a two-step bootstrap approach [57]. The
first step assesses the measurement model to ensure an adequate level of scale reliability;,
convergent validity and discriminant validity. In the second step, we continue to evaluate
the hypothesized relationships of the inner model through the bootstrap method with

5000 replications.
,l: Gender :'k\
H1 H2 Hs(@)-(d) ™,
Q N N .S Vi
Performance Effort 7 NN \\
Expectancy (PE) Expectancy (EE) {,’ L \\ H10(a)-(c)
s p— % S p— . 4 Behavioral |
P S 5 HI1-H4 Intention (BI)
Social Facilitating
Influence (SI) Conditions (FC) H7
\ R ) Actual Use
Promotional
Activities (PA)
. gt
Perceived
Risks (PR)
\ J

Figure 1. Proposed theoretical model.

3.2.2. Probit Model

While the path coefficients are estimated by OLS (ordinary least squares) regressions
in the PLS-SEM algorithm, it would be problematic to use a binary variable to measure
an endogenous construct. This is explained by the fact that OLS requires the endogenous
latent indicator scores to be continuous [53]. Therefore, assuming the error term ¢; follows
a standard normal distribution, we apply the probit model in the further analysis of factors
determining the actual use of the mobile payment in this study.

Let BI, FC, and PA denote the behavioral intentions, facilitating conditions and promo-
tional bonus/rewards respectively. The socio-economic characteristics and perceived risks
are denoted by vectors X and PR respectively. In order to capture the effect of celebrity
endorsement on the young generation’s actual use of mobile payment, the variable denoted
as CE is incorporated as one of the determinants of actual use. The probit model with the
dichotomous dependent variable, y;, which indicates the actual usage of mobile payment
service, 1 = actual usage and 0 otherwise, is specified as the following:

BI; = X;B +¢; )
y; = aq % Bl +ap % FC; + a3 * PA; + PRyy + w * CE; + u; )

v
P(y = 1|BI, EC, PA, PR, CE, , v, w) = ®(y) = / o(t)dt 3)
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In the above equation, the latent variable describing the utility associated with mobile
payment usage is denoted by y;. The standard normal density function and its cumulative
probability density function are denoted by ¢(-) and ®(-), respectively.

The marginal effect of each of the determinants in the actual use equation is measured
by holding all other predictors at the sample average. Take behavioral intention as an
example, the marginal effect of behavioral intention is calculated as

ad(g;(BI,FC, PA,PR,CE; &, v, w))
9BI

MEBI - = ¢<gl(BI/ FC/ PA/ PR, CE/ “lY/w))al (4)

3.3. Descriptive Statistics

Respondents’ socio-demographic characteristics are presented in Table 1. The mean
age of the samples is 24.6 years old, and most of them are concentrated in the 16 to 22 years
old (24.75%) and 23 to 30 years old (63.73%). This study divides the monthly salary income
into five ranges, which are 0 yuan, NT$0 to $10,000, $10,001 to $23,000, $23,001 to $50,000,
and more than 50 thousand dollars. Of the samples, 42.03% possess more than $23,000,
which approximates to the monthly basic wage issued by the Ministry of Labor of Taiwan
in early 2019 ($23,100).

Table 1. Socio-demographic characteristics of the respondents.

Variables Frequency Percentage

Gender
Male 150 50.85%
Female 145 49.15%

Age
16-22 73 24.75%
23-30 188 63.73%
31-38 34 11.53%
Salary
0 41 13.90%
0-10,000 73 24.75%
10,001-23,000 35 11.86%
23,001-50,000 124 42.03%
50,000 and above 22 7.46%
Job
Others 30 10.17%
Secondary sector 40 13.56%
Service industry 80 27.12%
Student 145 49.15%
Education

High School and below 7 2.37%
College or University 187 63.39%
Graduate School and above 101 34.24%

The vocational classification in the original questionnaire includes 12 categories,
namely wholesale and retail; other service industries; finance and insurance; unemployed;
military personnel, civil servants, and teachers; homemaker; information communication;
agriculture, forestry, fishery, and animal husbandry; electronics; manufacturing; students;
and medical industry. It is important to note that the vocational classification in Taiwan
is based on the “full-time” basis. That is, the ones that regard themselves as students
are those who are full-time students and, thus, hold only a part-time job. The possible
exceptions may be the Executive Master of Business Administration (EMBA) students who
are both full-time workers and students. However, for the EMBA students, they will not
choose “student” as their job category since they are full-time workers. We then divide
them into four major categories, which are the salaried employees from the secondary
sector (13.56%), service industry (27.12%), others (10.17%), and student (49.15%). Finally,
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the sample comprises 63.39% college and university educational attainment and 34.24%
graduate school or higher. The respondents with a high school degree or below account for
only 2.37% of the overall sample.

Table 2 presents the descriptive statistics of each latent construct by gender. Females
have significantly higher scores on promotional activities and perceived risks, particularly
in terms of financial/privacy risks than males. That is, the promotional bonus provided
by mobile payment attracts females more than males. However, females are also more
likely to worry about personal and financial information to be illegally used when using
mobile payment. Meanwhile, men’s scores on effort expectancy and facilitating conditions
are significantly greater than women’s, which indicates that men tend to pick up the new
mobile payment services more easily than women. The above is in line with our current
hypothesis that gender may moderate the effect of each factor on the adoption of mobile
payment, either positively or negatively.

Table 2. Descriptive statistics of each construct, by gender.

Variable All Sample Female Male Difference
Mean S.D. Mean S.D. Mean S.D.

UTAUT Ha: diff <0
PE 4.05 0.82 4.09 0.76 4.01 0.88 0.081
EE 3.88 0.88 3.76 0.91 4.00 0.82 —0.235 **
SI 2.96 0.91 297 0.87 2.96 0.95 0.013
FC 4.07 0.84 3.96 0.88 4.19 0.77 —0.223 **

Ha: diff >0
PA 3.99 0.70 4.04 0.63 3.93 0.76 0.114*
PR 3.38 0.85 3.46 0.77 3.29 0.93 0.169 **
FR 3.92 0.98 4.08 0.88 3.76 1.06 0.318 ***
SR 294 0.86 293 0.80 2.95 0.93 —0.023

Note: *, ** and *** denote significant at the 10%, 5%, and 1% significance level.

4. Results
4.1. Reliability and Validity

We proceed in two steps to apply PLS-SEM with the bootstrap approach to validate the
proposed model [57]. In the first step, the measurement model was assessed by evaluating
the reliability and validity of the construct measures, which demonstrate the quality of
the survey and are often times tested at the initial stage of conducting a questionnaire. It
is shown in Table 3 that all constructs were tested to ensure an adequate level of scales
reliability using Cronbach’s « and average variance extracted (AVE).

Table 3. Reliability and factor loadings.

Latent Constructs Cronbach’s Alpha («) Average Variance Extracted (AVE)
PE 0.880 0.705
EE 0.917 0.757
SI 0.805 0.581
FC 0.656 0.744
PA 0.733 0.650
PR 0.879 0.585
BI 0.909 0.917

All latent constructs in this study are greater than 0.7, which satisfies the rule of
thumb of validity [58]. Specifically, these values ranged between 0.656 for facilitating
conditions and 0.917 for effort expectancy for satisfaction. By the same token, the AVE
value ranged from 0.581 (social influences) to 0.917 (behavioral intention), which are all
above the threshold value of 0.50 suggested by [53]. Finally, to ensure the convergent
validity within each construct, only the item with factor loadings statistically significant
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and above 0.50 were kept in the sample [53]. Eight minor items with low factor loading
were removed from the indicators to ensure the correlations between the observed items
and the latent factors.

To evaluate the discriminant validity, which favors a low correlation and a significant
difference between the different facets, the square root of the AVE of each latent construct
(diagonal figures) and its inter-correlation estimates (off-diagonal) are presented in Table 4.
The highest value of inter-correlation estimates was less than 0.557, which is below its
maximum cutoff of 0.85 [59]. Additionally, the squared root of the AVE of each construct
(the diagonal values) is greater than its correlations with other constructs (the off-diagonal
values) to achieve satisfactory discriminant validity [52,53]. These validated the construct
reliability as well as validity in the research.

Table 4. Discriminant validity.

Latent Constructs PE EE SI FC PA PR BI
PE 0.840
EE 0.545 0.870
SI 0.481 0.267 0.762
FC 0.379 0.557 0.236 0.863
PA 0.409 0.363 0.273 0.275 0.806
PR —-0.339 —-0.281 —0.067 —0.240 —0.008 0.765
BI 0.090 0.066 0.126 0.046 0.008 —0.084 0.958

After the assessment of model reliability and validity, we continue to evaluate the hy-
pothesized relationships of the inner model. PLS-SEM does not have a standard goodness-
of-fit statistic due to its distribution-free assumption; the assessment of the model’s quality
relies on the coefficient of determination (R-squared, with the ranges from 0 to 1 rep-
resenting predictive accuracy) and path coefficients [57]. We also applied the bootstrap
method [57] with 5000 replications to compute the standard error of each parameter and
test its significance in H1 to H4. To compare the structural relationships across gender,
we also used the bootstrap-f test to validate its significance. Table 5 presents the results of
the PLS-SEM.

Table 5. Estimation results of the proposed UTAUT model.

PLS-SEM
Hypothesized Paths Path Coefficients p-Value Conclusions
HI1: PE — BI 0.026 0.749 Not significant
H2: EE — BI 0.025 0.805 Not significant
H3: SI — BI 0.107 * 0.078 Supported H3
H4: FC — BI —0.003 0.971 Not significant
Comparison of structural relationships across gender (with bootstrap method)
Hypothesized paths Male Female Absolute difference
Hb5(a): PE — BI —0.106 0.133 0.238
H5(b): EE — BI 0.203 * —0.089 0.292
H5(c): SI — BI 0.212 ** 0.095 0.117
H5(d): FC — BI 0.034 0.062 0.028

Note: The model used the bootstrap method with 5000 replications; *, ** and ** denote significant at the 10% and
5% significance level respectively.

4.2. The Actual-usage Model

Based on the behavioral framework depicted in Figure 1, we estimate the probit model
with behavioral intention, facilitating condition, promotion activities, the two types of
perceived risks and celebrity endorsement as the explanatory variables in order to examine
the determining factors of the young generation’s actual usage behavior. Since the effect of
each determinant may be different for the two gender groups, we also include an interaction
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term of gender and each of the determinants into the probit model. Maximum likelihood
estimates from the probit model are reported in Table 6.

Table 6. Maximum likelihood estimates of the probit model.

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
BI 0.385 * 0.376 * 0.381 * 0.380 * 0.383 * 0.390 *
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21)
FC 0.264 0.288 * 0.270 0.275 0.267 0.258
(0.17) (0.17) (0.17) (0.17) (0.17) (0.17)
FR —0.265 > —0.276 e —-0.272 > —0.263 ** —0.268 ** —0.262 **
(0.10) (0.11) (0.11) (0.10) (0.11) (0.11)
SR —0.226 * —0.219 ** —0.222 * —0.219 ** —0.220 > —0.228 **
(0.10) (0.10) (0.10) (0.10) (0.11) (0.10)
PA 0.228 * 0.223 * 0.234 * 0.223 * 0.227 * 0.229 *
(0.13) (0.13) (0.13) (0.13) (0.13) (0.13)
CE 0.202 0.204 0.204 0.205 0.203 0.178
(0.18) (0.18) (0.18) (0.18) (0.18) (0.21)
Gender *FC —0.022
(0.04)
Gender *PA —0.013
(0.04)
Gender *FR —0.021
(0.04)
Gender *SR —0.008
(0.06)
Gender *CE 0.050
(0.21)
Constant —0.212 —0.230 —0.226 —0.229 —0.222 —0.203
(0.94) (0.95) (0.95) (0.95) (0.95) (0.95)
LR chi2(6) 69.98 E 70.29 e 70.09 e 70.26 e 70.00 ok 70.04 i
Control:
Gender yes yes yes yes yes yes
Age yes yes yes yes yes yes
Education yes yes yes yes yes yes
Job yes yes yes yes yes yes
Salary yes yes yes yes yes yes

Note: Robust standard errors are in the parenthesis. *, ** and *** denote, respectively, significant at the 0.1, 0.05, and 0.01 significance levels.

The likelihood ratio chi-square test statistics are significant for all six models, indicat-
ing each model is jointly significant. Under different specifications, the results indicate that
after controlling for the respondent’s socio-economic characteristics, behavioral intention,
and promotional activities (including monetary and non-cash bonus/reward) contribute
positively to the probability of the young generation’s adoption of mobile payment in
Taiwan. The two types of perceived risks, financial/privacy risks (FR) and psychologi-
cal/social risks (SR), on the other hand, are found to significantly lower the probability of
mobile payment usage. There is not enough evidence, however, to support the effect of
celebrity endorsement (CE) on the young generation’s usage of mobile payment.

5. Discussion

One of the major purposes of this study is to examine the structural relationships
between the UTAUT constructs and the young generation’s behavioral intention to use mo-
bile payment. There are a couple of characteristics that distinguish the young generations,
generations Y and Z, from the older generations before them. One of the unique charac-
teristics of the young generation is tech-savvy since they grew up with new technologies
and rely heavily on the Internet for their daily lives and work [60]. Considering the unique
characteristics of the young generations, this study focuses on examining: (1) if all the
four UTAUT constructs—performance expectancy, effort expectancy, social influence, and
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facilitating conditions—are key determinants of the young generation’s intention to use
mobile payment; and (2) if not, which of the four constructs shape the young generation’s
intention to use mobile payment. The empirical investigations conducted in the present
study, therefore, reinforce the applicability of the UTAUT model in predicting the young
generation’s intention to use mobile payment.

Among the four UTAUT constructs (Table 5), only the social influence construct has
a significantly positive effect on Taiwanese young generation’s behavioral intentions to
adopt mobile payment (3 = 0.107, p < 0.10). The result supports the hypothesized effect of
social influence on the young generation’s behavioral intention, as stated in H3. This result
is in line with previous findings of the positive influence of parental role model [35] and
family /peer influence [5,36,38] on the young generation’s purchasing or usage of mobile
technology. It was indicated that in countries where information systems have been well
developed, generation Y are “followers of social norms, especially those in their circles
of peers” [5], p. 738. This also accords with the observation that generations Y and Z,
which our sample is formed of, have a high level of social influence in trying the new
technology services such as the tablet [22] and use of financial services [38]. The managerial
implication of this finding reinforces the need to take into account the effect of social
influence in designing promotion programs motivating the young generation’s adoption
of mobile payment.

The moderating roles of gender on the behavioral intention to adopt mobile payment
as reported in the lower part of Table 5 indicate a stronger social influence impact on men’s
intention to use the mobile payment services, which corroborates the finding in the context
of applying mobile SNS [34]. Besides, we observe a positive impact of effort expectancy
among men, which is in line with [25,26,29,42]. However, no particular path was found to
significantly affect female consumers. Although the UTAUT construct diversely affected
men and women, gender was not found to moderate the UTAUT constructs significantly
since none of the differences in the absolute value is different from zero. These results
are in agreement with findings that gender does not moderate the young generation’s
behavioral intention [26,29]. In the UTAUT literature of mobile payment, the moderator
effect of gender in the structural relationships has been inconclusive [26]. Understanding if
gender moderates the structural relationship between UTAUT constructs and the young
generation’s intention to use mobile payment in Taiwan can provide important managerial
insights into the marketing strategies of the mobile-pay firms.

Celebrity endorsement has been studied within the context of social influence in
affecting consumers’ purchase intention [37,39-41]. For instance, some authors [40,41]
demonstrated that female customers are more attracted to celebrity endorsement of prod-
ucts. Under the consideration that celebrity endorsement may be some important factor
for the young generation, we separate celebrity endorsement from other social influence
factors to examine its path relationship with social influence. The path coefficients of
celebrity endorsement, peers/families and image are 0.287 (p < 0.01), 0.593 (p < 0.01), and
0.323 (p < 0.01), indicating their significantly positive effect on the social influence construct.
Contrary to the finding that celebrity endorsement does not directly affect consumer’s
intention to purchase online [61], the results in this study suggest that product endorsement
from celebrities has a significantly positive effect on young consumers’ intention to adopt
mobile payment services. One of the marketing strategies in Taiwan’s mobile payment
market is the product endorsement from young celebrities. The findings in this study
confirm that celebrity endorsement is an effective way to increase potential users’ intention
to use mobile payment.

In order to gain a better understanding of the young generation’s actual usage behav-
ior, we calculate the average marginal effects of each of the determining factors in the probit
model. The marginal effects (Table 7) measure the influence of each of the determinants on
the probability of actual usage holding all other predictors at the sample average.
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Table 7. The marginal effect estimates of the probit model.

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
BI 0.122 * 0.119 * 0.120 * 0.120 * 0.121 * 0.123 *
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
FC 0.083 0.091 * 0.085 0.087 0.084 0.082
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
FR —0.084 i —0.087 *Hx —0.086 xxE —0.083 ** —0.085 *xx —0.083 **
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
SR —0.071 ** —0.069 ** —0.070 ** —0.069 ** —0.069 ** -0.072 **
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
PA 0.072 * 0.070 * 0.074 * 0.070 * 0.072 * 0.072 *
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
CE 0.064 0.064 0.064 0.065 0.064 0.056
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Gender*FC —0.007
(0.01)
Gender*PA —0.004
(0.01)
Gender*FR —0.007
(0.01)
Gender*SR —0.003
(0.02)
Gender*CE 0.016
(0.07)

Note: Robust standard errors are in the parenthesis. *, ** and *** denote, respectively, significant at the 0.1, 0.05, and 0.01 significance levels.

The marginal effect estimate of behavioral intention indicates stronger behavioral
intention results in an approximately 12% increase in the young generation’s actual usage
of mobile payment. Among all the determinants of actual usage, the marginal effect of
behavioral intention is found to be the most sizable. One of the main themes of the UTAUT
is the strong structural relationship between behavioral intention and actual behavior. The
findings in this study provide evidence to the validity of the extended UTAUT model in
explaining generation Y’s and generation Z’s mobile payment usage.

The marginal effect estimate of facilitating conditions depicting the impact of infras-
tructure support exhibits a positive influence on the young generation’s mobile pay usage.
The effect, however, is not significant. In comparison, the positive influence of financial
incentives offered by the mobile payment companies, which include cash back rewards,
bonus points and gifts with targeted amounts of purchase, is about the same size as the
facilitating conditions but statistically significant. This result has important implications for
increasing the adoption rate of mobile payment since the young generation is the largest
group of potential users of this new payment mode. The bonus/rewards offered by credit
card companies were found to induce the shift to its use [62]. Some authors found a similar
positive effect of cash back and discounts on Alipay users of various ages [19] and for the
US young adult’s NFC mobile payment adoption [20]. It is worth noting that while the
study of the impact of financial incentives on NFC mobile payment adoption [20] was
the first attempt with a focus on the young generation, this study is in turn one of the
handful studies providing empirical evidence to delineate generation Y and Z’s adoption
of mobile payment. The findings in this study provide solid evidence to support the view
that the reward of cash/bonus may be one of the cost-efficient strategies to promote the
use of mobile payment among young adults, which, thus, highlight the effect of financial
incentives in the growing Asia-Pacific market.

According to the results in Table 7, the two constructs capturing financial /privacy risks
and psychological /social risks are found to significantly dampen the young generation’s
probability of mobile payment adoption. The result, therefore, suggests the risk-averse
preferences of Taiwan’s young generation. Some authors [8] pointed out that despite the
vast interests in examining the negative influence of perceived risk on the prevalence of
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mobile payment, there were limited attentions on the sources of risks perceived by the
consumers. There are four sources of perceived risks considered in the present study:
financial, privacy, psychological, and social risks. The estimates of marginal effect indicate
a stronger effect of the first two facets on the probability of mobile payment use. According
to the “Mobile Payment Consumer Survey and Analysis” by the Institute of Industrial
Information (MIC) of the Council of Information Technology in 2017, the top two factors
affecting Taiwanese mobile payment use are security concern (83.3%) and discount offered
by the mobile payment firms (49.5%). The findings of a stronger effect of financial /privacy
risk in this study concur with the dominant importance of perceived risks revealed by the
nationally representative survey. Accordingly, the result further highlights the need for a
more secure mobile payment network and policy in targeting the potential users of mobile
payment in the future.

Celebrity endorsement is found to contribute positively to the young generation’s
actual usage of mobile payment. Nonetheless, the effect is not statistically significant. Some
authors [63] concluded that the effect of celebrity endorsement depends largely on the
nature of the product. Some previous studies of Indian teenagers [63] concluded that in
the case of products or services that require high involvement, celebrity endorsement may
not create favorable results [63]. The result in this study concurs with that conclusion.

The gender moderating effect is estimated by including the interaction terms as the
independent variables in the probit model. Models 2-6 in Tables 6 and 7 list the coefficient
and marginal effect estimates from the probit model considering the moderation effect of
gender. None of the interaction terms are statistically significant in Tables 6 and 7, indicating
that there does not exist a significant difference between the relationships proposed for
different gender groups. The result of insignificant gender moderation effect may be due
to the fact that there is a very mild difference in the mobile payment usage by gender
exists in Taiwan. In a survey of internet usage in Taiwan, 24.6% of males and 25.5% of
females reported the use of mobile payment [64]. There is a broad agreement that gender is
one dimension explaining the differences in the acceptance or adoption of internet-related
products or services based on TAM (technology acceptance model) or UTAUT. The finding
of insignificant gender moderation effect does not concur with the moderating role of
gender featured in previous studies of mobile payments [24,25]. However, our finding is
consistent with some previous studies of gender differences in computer and/or internet
usage in Taiwan. It was found in previous research that an increase in age contributes
significantly to the gender differences in the ICTs, which in turn suggests a much smaller
gender gap among the young generations [65].

In comparison, the mean scores of perceived risks (Table 8) reveal that among the
four risk facets, the young generation is more concerned with financial /privacy risks. A
further comparison of the driving and deterring factors of generation Y’s and generation
Z’s mobile payment use yield some interesting results. According to the group statistics
of perceived risks by the two young generations (Table 8), the statistics indicate that on
average, generation Z’s concern of overall risk is stronger than that of generation Y. More-
over, it is interesting to find the presence of significant mean differences in psychological
and social risks between generations Y and Z. On average, generation Z is found to be
characterized with higher degree of anxiety, insecurity, and possible rejection associated
with the usage of mobile payment.
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Table 8. Mean scores of perceived risks.

Variable Full Sample Generation Y Generation Z Difference
Mean Std. Dev. Mean Std. Devw. Mean Std. Dev.
Financial/Privacy
risk
PR1 3.9186 1.066 3.8919 1.096 4.0000 0.972 —0.1081
PR2 3.8237 1.132 3.8243 1.122 3.8219 1.171 0.0024
PR3 3.9695 1.083 3.9414 1.093 4.0548 1.053 —0.1134
PR4 3.9763 1.061 3.9505 1.073 4.0548 1.026 —0.1043
Mean 3.9220 0.980 3.9020 1.001 3.9829 0.919 —0.0809
Psychological /Social
risk
PR5 2.3695 1.073 2.2748 1.038 2.6575 1.133 —0.3827 xEE
PR6 2.5525 1.199 24414 1.139 2.8904 1.318 —0.4490 ek
PR7 3.0203 1.240 2.9324 1.215 3.2877 1.285 —0.3553 wEx
Mean 2.6475 0.980 2.5496 0.945 2.9452 1.030 —0.3956 xEE
Overall risk 3.2847 0.848 3.2258 0.841 3.4640 0.851 —0.2382 w*
Obs. 295 222 73

Note: Robust standard errors are in the parenthesis. *, ** and *** denote, respectively, significant at the 0.1, 0.05, and 0.01 significance levels.

6. Conclusions

The aim of the present research is to examine the factors affecting young generations’
behavioral intention and observed the adoption of mobile payment services in Taiwan.
Furthermore, whether gender moderates the relationships between different constructs and
behavioral intention or actual usage is tested through both path analysis and econometric
modeling. Based on 295 samples aged from 16 to 38 collected from an online questionnaire,
results from the structural equation analysis under the UTAUT framework reveal that
social influence has a significantly positive effect on the young generation’s behavioral in-
tention to adopt mobile payment. This result is consistent with previous findings [21,35,42].
The empirical result also suggests that the influence of peers, celebrities, and role models
uniquely contributes to the prevalence of mobile payment usage among the young gen-
eration. It is also found that the stronger the behavioral intention, the more likely young
generations will adopt the services. One of the main themes of the UTAUT is the strong
structural relationship between behavioral intention and actual behavior. The findings in
this study provide evidence to the validity of the extended UTAUT model in explaining gen-
eration Y’s and generation Z’s mobile payment usage. Past studies on the drivers/barriers
of mobile payment usage have been inconclusive. The findings in this study confirm that
the reward of cash/bonus may be one of the efficient strategies to promote the use of
mobile payment among young adults in Taiwan. The empirical evidence in this study
provides a significant complement to the delineation of the effect of financial incentives on
the actual use of mobile payment since there exist cultural differences between the young
generations in the Western and Eastern societies.

The risk-averse preferences of Taiwan’s young generation are revealed in this study
since different types of perceived risks significantly lowers the young generation’s proba-
bility to adopt mobile payment. The result highlights that a more secure mobile payment
network and policy should be implemented. Finally, gender is found to neither moderate
behavioral intention nor the actual usage. This finding, although being contrary to some
previous studies, which are not focused on the young generation, reflects that there exists a
relatively small gender gap in adopting ICTs as well as mobile payment services among the
young generations in Taiwan. This study has advanced our understanding of the unique-
ness of young consumers’ behavior in adopting new technological products such as mobile
payment services. It is worth to mention that in the study of the usage of mobile banking in
Singapore [27], the insignificant moderation effect of risk on mobile banking adoption was
attributed to the view of equal relevance of risk held by the two gender groups. Therefore,
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users’ perception of risk is one important aspect that needs to be addressed in order to
deepen the adoption of mobile payment in the future.

The scope of this study is limited in terms of data representativeness. Specifically,
as the survey was conducted online, the respondents are more concentrated in the stu-
dent population. In addition, family background plays a major role in affecting students’
habits and tendency to use mobile payment since many of them rely on families” monetary
support. Therefore, the respondents” household income is suggested to be taken into con-
sideration. A promising avenue for further research is to explore how the drivers/barriers
vary with respect to different subpopulations. The comparison of the moderation role of
gender among different age cohorts also deserves further examination. It was indicated
that the effect of celebrity endorsement can be addressed from various angles such as
gender /personality congruity among users and endorsers [66], celebrity persuasion, and
brand-to-celebrity [67]. In this study, the gender of the endorsers, the public image, and
the personality of the endorsers were not taken into consideration. Since the endorsement
of celebrity is found to be a crucial element of social influence in the present study, further
research providing a more comprehensive delineation of the effect of celebrity endorsement
may advance the understanding of the targeted potential consumers. Finally, the appli-
cation of neuroscience to investigate the consumer’s neural response to risks has gained
attention recently [15,16]. This line of research highlights the need for further research into
the effects of psychological concerns, risks, and trust/distrust in explaining the behavioral
intention and usage of mobile payment.
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Appendix A
Table A1l. Measurement Items.

Latent Constructs Description Loadings

Performance Expectancy (PE)

PE1 I think mobile payments complete the transaction faster. 0.693

PE2 I think using mobile payment is more convenient without the need to 0.838
bring cash or the credit card.

PE3 I think using mobile payment comprehensively improve transactional 0.855
efficiency.

PE4 I feel more pleasant using mobile payments than traditional payments. 0.951

Effort Expectancy (EE)

EE1 I think the function of mobile payment is easy to understand. 0.956

EE2 I think using the mobile payment interface is quite simple. 0.837

EE3 I think there is no obstacle for me to use mobile payment. 0.762

EE4 I can pick up the mobile payment quickly. 0.913

Social Influence (SI)

SI1 My family and friends affect my intention to use mobile payment. 0.594

SI2 The celebrity (for example, my favorite idols) endorsements affect my 0.829
intention to use mobile.

SI3 I'will follow suit to use mobile payments. 0.657

SI4 Using mobile payment will improve my self-esteem. 0.923

Facilitation Conditions (FC)

FC2 Even if no one taught me how to use mobile payment, I am still able to 0.864
do so.

FC3 There are online resources to show me how to use mobile payment. 0.861

Promotional Activities (PA)

PA1 The monthly cashback rebates provided by mobile payment are 0.871
attractive to me.

PA2 The cashback reward points (discounts for the current consumption) 0.821
provided by mobile payment and the merchants are attractive to me.

PA3 The freebies provided by mobile payment and the merchants are 0.718
attractive to me.

Financial and Privacy Risks (FR)

PR1 When using mobile payments, I worry that personal information may 0.854
be used illegally.

PR2 When using mobile payments, I worry that personal information may 0.834
be tampered with through the Internet.

PR3 When using mobile payments, I worry about financial information 0.860
leakages.

PR4 When using mobile payments, I worry that there will be wrong 0.728
deductions or double deductions.

Psychological and Social Risks (SR)

PR5 Using mobile payments makes me anxious. 0.683

PR6 Using mobile payments makes me insecure. 0.736

PR7 When using mobile payments, I worry that I would be rejected by the 0.626
stores.

Behavioral Intention (BI)

BI1 Iintend to use mobile payments. 0.96

BI2 I would recommend my relatives and friends to use mobile payments. 0.955

References
1.  Statista. Digital Payments. Available online: https://www.statista.com/outlook/296/100/digital-payments/worldwide

(accessed on 20 March 2020).
2. Executive Yuan, R.O.C. Taiwan Pushing for Wider Adoption of Mobile Payments. Available online: https:/ /english.ey.gov.tw/
News3/9E5540D592A5FECD /3881a49e-1077-4bcd-8542-a1d29e5b7358 (accessed on 14 May 2020).


https://www.statista.com/outlook/296/100/digital-payments/worldwide
https://english.ey.gov.tw/News3/9E5540D592A5FECD/3881a49e-1077-4bcd-8542-a1d29e5b7358
https://english.ey.gov.tw/News3/9E5540D592A5FECD/3881a49e-1077-4bcd-8542-a1d29e5b7358

J. Theor. Appl. Electron. Commer. Res. 2021, 16 635

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Lin, S. Fintech regulatory sandbox law passes. Taipei Times. 30 December 2017. Available online: https://www.taipeitimes.com/
News/taiwan/archives/2017/12/30/2003684893 (accessed on 14 May 2020).

Gibbons, S. How Age Affects Preferred Payment Methods. 2016. Available online: https://due.com/blog/age-affects-preferred-
payment-methods/ (accessed on 6 August 2020).

Zhang, T.C.; Omran, B.A.; Cobanoglu, C. Generation Y’s positive and negative eWOM: Use of social media and mobile technology.
Int. J. Contemp. Hosp. Manag. 2017, 29, 732-761. [CrossRef]

Inkwood Research. Asia Pacific Mobile Payment Market Forecast 2018-2026. Available online: https://www.inkwoodresearch.co
m/reports/asia-pacific-mobile-payment-market/#table-of-contents (accessed on 6 December 2020).

Bolton, R.N.; Parasuraman, A.; Hoefnagels, A.; Migchels, N.; Kabadayi, S.; Gruber, T.; Loureiro, Y.K.; Solnet, D. Understanding
Generation Y and their use of social media: A review and research agenda. J. Serv. Manag. 2013, 24, 245-267. [CrossRef]

Yang, Y,; Liu, Y.; Li, H.; Yu, B. Understanding perceived risks in mobile payment acceptance. Ind. Manag. Data Syst. 2015, 115,
253-269. [CrossRef]

De Kerviler, G.; Demoulin, N.T.M.; Zidda, P. Adoption of in-store mobile payment: Are perceived risk and convenience the only
drivers? J. Retail. Consum. Serv. 2016, 31, 334-344. [CrossRef]

Rakhi, T.; Mala, S. Adoption readiness, personal innovativeness, perceived risk and usage intention across customer groups for
mobile payment services in India. Internet Res. 2014, 24, 369-392.

Chandra, S.; Srivastava, S.C.; Theng, Y.L. Evaluating the role of trust in consumer adoption of mobile payment systems: An
empirical analysis. Commun. Assoc. Inf. Syst. 2010, 27, 561-588. [CrossRef]

Xin, H.; Techatassanasoontorn, A.A.; Tan, EB. Exploring the Influence of Trust on Mobile Payment Adoption. PACIS 2013
Proceedings Paper No. 143. Available online: http:/ /aisel.aisnet.org/pacis2013/143 (accessed on 15 October 2020).

Chen, J.V,; Yen, D.C.; Kuo, WR,; Capistrano, E.P.S. The antecedents of purchase and re-purchase intentions of online auction
consumers. Comput. Hum. Behav. 2016, 54, 186-196. [CrossRef]

Dimoka, A. What does the brain tell us about trust and distrust? Evidence from a functional neuroimaging study. MIS Q. 2010, 2,
373-396. [CrossRef]

Casado-Aranda, L.-A.; Liébana-Cabanillas, F.; Sanchez-Fernandez, ]. A neuropsychological study on how consumers process
risky and secure e-payments. J. Interact. Mark. 2018, 43, 151-164. [CrossRef]

Casado-Aranda, L.-A.; Sanchez-Fernandez, ].; Montoro-Rios, EJ. How consumers process online privacy, financial, and perfor-
mance risks: An fMRI study. Cyberpsychol. Behav. Soc. Netw. 2018, 21, 556-562. [CrossRef] [PubMed]

Agarwal, S.; Chakravorti, S.; Lunn, A. Why Do Banks Reward Their Customers to Use Their Credit Cards? FRB of Chicago Working
Paper No. 2010-19; FRB of Chicago: Chicago, IL, USA, 2010.

Sierzchula, W.; Bakker, S.; Maat, K.; Van Wee, B. The influence of financial incentives and other socio-economic factors on electric
vehicle adoption. Energy Policy 2014, 68, 183-194. [CrossRef]

Wang, L.; Luo, X.R; Yang, X.; Qiao, Z. Easy come or easy go? Empirical evidence on switching behaviors in mobile payment
applications. Inf. Manag. 2019, 56, 1-13. [CrossRef]

Zhao, H.; Anong, S.T.; Zhang, L. Understanding the impact of financial incentives on NFC mobile payment adoption. Int. |. Bank
Mark. 2019, 37, 1296-1312. [CrossRef]

Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, ED. User acceptance of information technology: Toward a unified view. MIS Q.
2003, 27, 425-478. [CrossRef]

Magsamen-Conrad, K.; Upadhyaya, S.; Joa, C.Y.; Dowd, J. Bridging the divide: Using UTAUT to predict multigenerational tablet
adoption practices. Comput. Hum. Behav. 2015, 50, 186-196. [CrossRef] [PubMed]

Wang, H.-Y.; Wang, S.-H. User acceptance of mobile internet based on the unified theory of acceptance and use of technology:
Investigating the determinants and gender differences. Soc. Behav. Personal. Int. J. 2010, 38, 415-426. [CrossRef]

Lee, ].-M.; Lee, B.; Rha, ].-Y. Determinants of mobile payment usage and the moderating effect of gender: Extending the UTAUT
model with privacy risk. Int. ]. Electron. Commer. Stud. 2019, 10, 43-64. [CrossRef]

Liébana-Cabanillas, EJ.; Sanchez-Fernandez, J.; Mufioz-Leiva, F. Role of gender on acceptance of mobile payment. Ind. Manag.
Data Syst. 2014, 114, 220-240. [CrossRef]

Acheampong, P.; Zhiwen, L.; Hiran, K.K.; Serwaa, O.E.; Boateng, F.; Bediako, I.A. Examining the intervening role of age and
gender on mobile payment acceptance in Ghana: UTAUT model. Can. J. Appl. Sci. Technol. 2018, 6, 141-151.

Karjaluoto, H.; Riquelme, H.E.; Rios, R.E. The moderating effect of gender in the adoption of mobile banking. Int. J. Bank Mark.
2010, 28, 328-341.

Oliveira, T.; Faria, M.; Thomas, M.A.; Popovi¢, A. Extending the understanding of mobile banking adoption: When UTAUT
meets TTF and ITM. Int. ]. Inf. Manag. 2014, 34, 689-703. [CrossRef]

Palau-Saumell, R.; Forgas-Coll, S.; Sanchez-Franco, M.; Garcia, J.; Robres, E. User acceptance of mobile apps for restaurants: An
expanded and extended UTAUT-2. Sustainability 2019, 11, 1210. [CrossRef]

Afonso, C.M.; Roldan Salgueiro, J.L.; Sanchez Franco, M.].; Gonzalez, M.D.L.O. The moderator role of Gender in the Unified
Theory of Acceptance and Use of Technology (UTAUT): A study on users of electronic document management systems. In
Proceedings of the 7th International Conference on Partial Least Squares and Related Methods, Houston, TX, USA, 19-22 May
2012; pp. 1-12.


https://www.taipeitimes.com/News/taiwan/archives/2017/12/30/2003684893
https://www.taipeitimes.com/News/taiwan/archives/2017/12/30/2003684893
https://due.com/blog/age-affects-preferred-payment-methods/
https://due.com/blog/age-affects-preferred-payment-methods/
http://doi.org/10.1108/IJCHM-10-2015-0611
https://www.inkwoodresearch.com/reports/asia-pacific-mobile-payment-market/#table-of-contents
https://www.inkwoodresearch.com/reports/asia-pacific-mobile-payment-market/#table-of-contents
http://doi.org/10.1108/09564231311326987
http://doi.org/10.1108/IMDS-08-2014-0243
http://doi.org/10.1016/j.jretconser.2016.04.011
http://doi.org/10.17705/1CAIS.02729
http://aisel.aisnet.org/pacis2013/143
http://doi.org/10.1016/j.chb.2015.07.048
http://doi.org/10.2307/20721433
http://doi.org/10.1016/j.intmar.2018.03.001
http://doi.org/10.1089/cyber.2018.0196
http://www.ncbi.nlm.nih.gov/pubmed/30132689
http://doi.org/10.1016/j.enpol.2014.01.043
http://doi.org/10.1016/j.im.2019.02.005
http://doi.org/10.1108/IJBM-08-2018-0229
http://doi.org/10.2307/30036540
http://doi.org/10.1016/j.chb.2015.03.032
http://www.ncbi.nlm.nih.gov/pubmed/25937699
http://doi.org/10.2224/sbp.2010.38.3.415
http://doi.org/10.7903/ijecs.1644
http://doi.org/10.1108/IMDS-03-2013-0137
http://doi.org/10.1016/j.ijinfomgt.2014.06.004
http://doi.org/10.3390/su11041210

J. Theor. Appl. Electron. Commer. Res. 2021, 16 636

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.
58.

59.
60.

Aguirre-Urreta, M.I.; Marakas, G.M. Is it really gender? An empirical investigation into gender effects in technology adoption
through the examination of individual differences. Hum. Technol. 2010, 6, 155-190. [CrossRef]

Venkatesh, V.; Thong, J.Y.L.; Xu, X. Unified theory of acceptance and use of technology: A synthesis and the road ahead. ]. Assoc.
Inf. Syst. 2016, 17, 328-376. [CrossRef]

Musa, A.; Khan, H.U.; Alshare, K.A. Factors influence consumers’ adoption of mobile payment devices in Qatar. Int. ]. Mob.
Commun. 2015, 13, 670-689. [CrossRef]

Teo, A.-C.; Tan, G.W.-H.; Ooi, K.-B.; Hew, T.-S.; Yew, K.-T. The effects of convenience and speed in m-payment. Ind. Manag. Data
Syst. 2015, 115, 311-331. [CrossRef]

Wiese, M.; Kruger, L. Parental influence on consumer and purchase behaviour of Generation Y. J. Consum. Sci. 2016, 44, 21-31.
Prabhakaran, S.; Vasantha, S. Effect of social influence on intention to use mobile wallet with the mediating effect of promotional
benefits. J. Xi’an Univ. Archit. Technol. 2020, 12, 3003-3019.

Xu, X,; Li, Q.; Peng, L.; Hsia, T.-L.; Huang, C.-J.; Wu, J.-H. The impact of informational incentives and social influence on consumer
behavior during Alibaba’s online shopping carnival. Comput. Hum. Behav. 2017, 76, 245-254. [CrossRef]

Tan, E.; Lau, J.L. Behavioural intention to adopt mobile banking among the millennial generation. Young Consum. 2016, 17, 18-31.
[CrossRef]

Kim, H.C.; Jeong, ].Y. Effect of celebrity endorsement in marketing of musicals: Poster versus social networking site. Soc. Behav.
Personal. Int. ]. 2016, 44, 1243-1253. [CrossRef]

Lazar, L. Gender influence on the perception of celebrity endorsement. Studia Univ. Vasile Goldis Arad Econ. Ser. 2020, 30, 13-23.
[CrossRef]

Abbas, A.; Afshan, G.; Aslam, I.; Ewaz, L. The effect of celebrity endorsement on customer purchase intention: A comparative
study. Curr. Econ. Manag. Res. 2018, 4, 1-10.

Guo, Y. Moderating effects of gender in the acceptance of mobile SNS-based on UTAUT model. Int. ]. Smart Home 2015, 9, 203-216.
[CrossRef]

Tarhini, A.; El-Masri, M.; Ali, M.; Serrano, A. Extending the UTAUT model to understand the customers’ acceptance and use of
internet banking in Lebanon. Inf. Technol. People 2016, 29, 830-849. [CrossRef]

Hubert, M.; Blut, M.; Brock, C.; Backhaus, C.; Eberhardt, T. Acceptance of smartphone-based mobile shopping: Mobile benefits,
customer characteristics, perceived risks, and the impact of application context. Psychol. Mark. 2017, 34, 175-194. [CrossRef]
Tanadi, T.; Samadi, B.; Gharleghi, B. The impact of perceived risks and perceived benefits to improve an online intention among
Generation-Y in Malaysia. Asian Soc. Sci. 2015, 11, 226-238. [CrossRef]

Swiegers, L. Perceived Risk Barriers to Online Shopping: Experiences of Technologically Enabled Generation y Consumers.
Master’s Thesis, Stellenbosch University Department of Business Management, Stellenbosch, South Africa, 2018.

Pentz, C.D.; du Preez, R.; Swiegers, L. To bu(Y) or not to bu(Y): Perceived risk barriers to online shopping among South African
generation Y consumers. Cogent Bus. Manag. 2020, 7, 1827813. [CrossRef]

Cox, D.F. (Ed.) Risk Handling in Consumer Behavior: An Intensive Study of Two Cases; Risk Taking and Information Handling in
Consumer Behavior; Harvard University Press: Boston, MA, USA, 1967; pp. 34-81.

Kaplan, L.B.; Szybillo, G.J.; Jacoby, ]. Components of perceived risk in product purchase: A cross-validation. J. Appl. Psychol. 1974,
59, 287-291. [CrossRef]

Featherman, M.S.; Pavlou, P.A. Predicting e-services adoption: A perceived risk facets perspective. Int. |. Hum. Comput. Stud.
2003, 59, 451-474. [CrossRef]

Mortimer, G.; Clarke, P. Supermarket consumers and gender differences relating to their perceived importance levels of store
characteristics. J. Retail. Consum. Serv. 2011, 18, 575-585. [CrossRef]

Fornell, C.; Bookstein, F.L. Two structural equation models: LISREL and PLS applied to consumer exit-voice theory. J. Mark. Res.
1982, 19, 440-452. [CrossRef]

Hair, J.E,; Sarstedt, M.; Ringle, C.M.; Mena, ].A. An assessment of the use of partial least squares structural equation modeling in
marketing research. J. Acad. Mark. Sci. 2012, 40, 414-433. [CrossRef]

Chao, C.-M. Factors determining the behavioral intention to use mobile learning: An application and extension of the UTAUT
model. Front. Psychol. 2019, 10, 1652. [CrossRef] [PubMed]

Michels, M.; Bonke, V.; MufShoff, O. Understanding the Adoption of Crop Protection Smartphone Apps: An Application of the Unified
Theory of Acceptance and Use of Technology; DARE Discussion Papers No. 1905; Georg-August University of Gottingen: Gottingen,
Germany, 2019.

Suki, N.M.; Suki, N.M. Determining students’ behavioural intention to use animation and storytelling applying the UTAUT
model: The moderating roles of gender and experience level. Int. J. Manag. Educ. 2017, 15, 528-538. [CrossRef]

Hair, J.F,, Jr.; Sarstedt, M.; Hopkins, L.; Kuppelwieser, V.G. Partial least squares structural equation modeling (PLS-SEM): An
emerging tool in business research. Eur. Bus. Rev. 2014, 26, 106-121. [CrossRef]

Nunnally, ].C. Psychometric Theory 3E; Tata McGraw-Hill Education: New York, NY, USA, 1994.

Kline, R.B. Principles and Practice of Structural Equation Modeling; Guilford Publications: New York, NY, USA, 2015.

Kane, S. The Common Characteristics of Millenial Professionals; The Balance Careers. 2019. Available online: https://www.theb
alancecareers.com/common-characteristics-of-generation-y-professionals-2164683 (accessed on 15 October 2020).


http://doi.org/10.17011/ht/urn.201011173090
http://doi.org/10.17705/1jais.00428
http://doi.org/10.1504/IJMC.2015.072100
http://doi.org/10.1108/IMDS-08-2014-0231
http://doi.org/10.1016/j.chb.2017.07.018
http://doi.org/10.1108/YC-07-2015-00537
http://doi.org/10.2224/sbp.2016.44.8.1243
http://doi.org/10.2478/sues-2020-0009
http://doi.org/10.14257/ijsh.2015.9.1.22
http://doi.org/10.1108/ITP-02-2014-0034
http://doi.org/10.1002/mar.20982
http://doi.org/10.5539/ass.v11n26p226
http://doi.org/10.1080/23311975.2020.1827813
http://doi.org/10.1037/h0036657
http://doi.org/10.1016/S1071-5819(03)00111-3
http://doi.org/10.1016/j.jretconser.2011.08.007
http://doi.org/10.1177/002224378201900406
http://doi.org/10.1007/s11747-011-0261-6
http://doi.org/10.3389/fpsyg.2019.01652
http://www.ncbi.nlm.nih.gov/pubmed/31379679
http://doi.org/10.1016/j.ijme.2017.10.002
http://doi.org/10.1108/EBR-10-2013-0128
https://www.thebalancecareers.com/common-characteristics-of-generation-y-professionals-2164683
https://www.thebalancecareers.com/common-characteristics-of-generation-y-professionals-2164683

J. Theor. Appl. Electron. Commer. Res. 2021, 16 637

61.

62.

63.

64.

65.

66.

67.

Vidyanata, D.; Sunaryo, S.; Hadiwidjojo, D. The role of brand attitude and brand credibility as a mediator of the celebrity
endorsement strategy to generate purchase intention. J. Apl. Manaj. 2018, 16, 402-411. [CrossRef]

Arango, C.; Huynh, K.P.; Sabetti, L. Consumer payment choice: Merchant card acceptance versus pricing incentives. J. Bank.
Financ. 2015, 55, 130-141. [CrossRef]

Jain, V.; Roy, S.; Daswani, A.; Sudha, M. What really works for teenagers: Human or fictional celebrity? Young Consum. 2011, 12,
171-183. [CrossRef]

Ma, Y. Digital Payments; Statista. 2020. Available online: https:/ /www.statista.com/statistics /968345 / taiwan-mobile-payment
-penetration-by-gender/ (accessed on 14 May 2020).

Jiang, W.-].; Luh, Y.-H. Gender digital divide in a patriarchal society: What can we learn from Blinder-Oaxaca decomposition?
Qual. Quant. 2017, 51, 2555-2576. [CrossRef]

Pradhan, D.; Kapoor, V.; Moharana, T.R. One step deeper: Gender and congruity in celebrity endorsement. Mark. Intell. Plan.
2017, 35, 774-788. [CrossRef]

Bergkvist, L.; Zhou, K.Q. Celebrity endorsements: A literature review and research agenda. Int. J. Advert. Rev. Mark. Commun.
2016, 35, 642-663. [CrossRef]


http://doi.org/10.21776/ub.jam.2018.016.03.04
http://doi.org/10.1016/j.jbankfin.2015.02.005
http://doi.org/10.1108/17473611111141623
https://www.statista.com/statistics/968345/taiwan-mobile-payment-penetration-by-gender/
https://www.statista.com/statistics/968345/taiwan-mobile-payment-penetration-by-gender/
http://doi.org/10.1007/s11135-016-0409-z
http://doi.org/10.1108/MIP-02-2017-0034
http://doi.org/10.1080/02650487.2015.1137537

	Introduction 
	Literature Review and Research Hypotheses 
	The UTAUT Model 
	Performance Expectancy 
	Effort Expectancy 
	Social Influence 
	Facilitating Conditions 

	The Moderating Role of Gender 
	Extension of UTAUT in Explaining the Actual Adoption Behavior 
	Promotional Bonus/Rewards 
	Perceived Risks 

	Gender Moderation in Explaining the Actual Adoption Behavior 

	Data and Method 
	Data Collection 
	Empirical Model 
	Partial Least Square-Structural Equation Modelling (PLS-SEM) 
	Probit Model 

	Descriptive Statistics 

	Results 
	Reliability and Validity 
	The Actual-usage Model 

	Discussion 
	Conclusions 
	
	References

